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COAL AND COAL PRODUCTS 


REFER ALSO TO CITATION(S) 14195, 15059, 15063, 15168 


PROCESSING 
REFER ALSO TO CITATION(S) 13824, 14200 


13591 (FE—2449-3) Studies in support of recirculating bed reac- 
tors for the processing of coal. Quarterly report, February 1, 1977— 
June 1, 1977. McIver, A.E.; Gajdos, L.J.; Bierl, T.W. (Carnegie- 
Mellon Univ., Pittsburgh, Pa. (USA)). Jun 1977. Contract EX-76-C- 
01-2449. 27p. Dep. NTIS, PC A03/MF AO1. 

The contract goals are summarized and current progress 
documented. Coal mixer modeling studies, to be done in a cold 
model of a recirculating bed reactor, will examine mixing by isokine- 
tically sampling the entrained solids. Engineering and construction 
are complete and evaluation of the unit’s performance characteristics 
is underway. Hydrodesulfurization experiments will utilize an en- 
trained flow reactor which is designed to rapidly heat the coal by 
injecting it into a preheated stream containing a thermoform. Engi- 
neering and construction are 95% complete. 


13592 Development and status of partial briquetting of the coal to 
be charged for conventional coking in Japan. Kasperczyk, J. Stahl 
Eisen; 97: No. 12, 595-598(1977). (In German). 

An overview is given on the development of the consumption 
and quality of coking coal used in Japan. As studies have shown, the 
hardness improvement of lower-grade or non-coking coal can be 
obtained by partial briquetting and by adding binders. 20-40% of the 
coal to be charged are piped off, pulverized, and while adding a 
binder, - without previously dryinf the coal - briquetted. The coal 
briquets obtained this way are mixed with the residual coal to be 
charged and coked. The production output of Japanese partial 
briquetting installations is presented in tabular form. A comparative 
evaluation of operational results while utilizing coal with or without 
partially pre-briquetted coal to be charged has shown, that the 
specific consumption of coke can be decreased and the production of 
pig iron increased. 


CARBONIZATION 
REFER ALSO TO CITATION(S) 13718, 13750, 13804, 13856, 13858 


13593 X-ray examinations of group components of tar obtained 
from rapid coal carbonization in a fluidized bed. Hodorowicz, S. 
(Uniwersytetu Jagiellonskiego, Krakow); Jastrzebski, J.; Tengler, S. 
Koks, Smola, Gaz; 22: No. 6, 169-171(Jun 1977). (In Polish). 

X-ray examinations were carried out of group components 
separated from tar obtained from rapid coal carbonization in a 
fluidized bed. 


13594 Investigations on some physicochemical properties of tar 
derived from rapid coal carbonization in a fluidized bed. Tengler, S. 
(Instytut Chemii Wyzszej Szkoly Pedagogicznej, Kielce, Poland). 
Koks, Smola, Gaz; 22: No. 6, 171-173(Jun 1977). (In Polish). 

Results are presented of investigations into some physicoche- 
mical properties of tar from fluidized coal carbonization. In fractions 
insoluble in benzene and separated by extraction the coking number, 
the caking power and dilatational properties have been determined. 


13595 Blast-furnace coke production in high capacity coke oven 
batteries from the viewpoint of domestic raw material resources. 


Krause, W. (Instytut Chemicznej Przerobki Wegla, Zabrze, Poland). 
Koks, Smola, Gaz; 22: No. 5, 125-132(May 1977). (In Polish). 

The problem is treated in a complex manner taking into 
account such technological improvements as: oiling, drying, charge 
preheating, dry quenching of coke as well as mechanical processing 
of coke which taken together will give blast furnace coke of the 
highest quality from domestic coals. 


13596 Optimization of grain composition of coal blends designed 
for blast-furnace coke manufacture. Karcz, A.; Piotrowski, A. (Insty- 
tut Energochemii Wegla i Fizykochemii Sorbentow AGH, 
ray Koks, Smola, Gaz; 22: No. 5, 133-137(May 1977). (In 
Polish). 

Results of tests carried out under industrial conditions on 
optimization of grain composition of coal blends designed for blast- 
furnace coke production are presented. The optimization is discussed 
in connection with qualitative properties of coke and economic 
indices that result from its production. The tests were carried out 
based on the method of the planned simplex-netlike experiment. 


13597 Method of low-temperature carbonization of coal. Sakalus, 
E.; Cempiel, K.; Torbicz, K.; Baran, M.; Wilczynski, J.; Lachman, I. 
(to Biuro Projektow i Realizacji Przemyslu Syntezy Chemicznej 
Prosynchem, Gliwice (Poland)). German(FRG) Patent 2,516,745/ 
A/. 21 Oct 1976. 9p. (In German). 

Low-temperature carbonization of crude coal for the removal 
of sulfur, hydrocarbons etc. is of great interest for a simpler further 
combustion of coal. Recent carbonization processes have had such 
disadvantages that they could hardly be used successfully. In con- 
trast, a method is described allowing low-temperature carbonization 
without large expenditures on machines and energy. Here, coal fines 
are whirled in a mixing tube by hot flue gases where low-tempera- 
ture carbonization takes place within a fraction of a second. Then 
the flue semi-coke generated is seperated in a cyclone from the 
mixture of low-temperature gas and flue gas. This mixture is freed 
from all liquid fractions in which there are particularly valuable 
hydrocarbons. Then the gas mixture is desulfurised. Advantageous is 
the fact that here the sulfur is present in form of hydrosulfide and 
not in form of sulfur dioxide, which is technically more difficult to 
remove. 


13598 Evaluating the caking capacity and coking properties of 
petrographically heterogeneous coals for grading. Eremin, I.V.; Tsi- 
karev, D.A.; Bronovets, T.M.; Musyal, S.A. Coke Chem., USSR 
(Engl. Transl.); No. 5, 8-11(1976). 

Translated from Koks Khim.; No. 5, 6-9(1976). 

Data on commercial-seam samples of Kizelovo and Kara- 
ganda coals are used to show that the standard indices (volatile 
matter and plastic layer thickness) do not correctly indicate the 
processing properties or grade of coals of complex petrographic 
constitution with high proportions of leptinite or fusinite micro- 
constituents. A classification is proposed which clearly differentiates 
these coals on the basis of the vitrinite reflectance, the sum of non- 
caking constituents and the Rog index. 


13599 Effects of pressure settings on temperature distribution in 
coke ovens. Krishtapovich, N.V. Coke Chem., USSR (Engl. Transtl.); 
No. 5, 20-23(1976). 

Translated from Koks Khim.; No. 5, 16-19(1976). 

Temperature distributions along the walls and in the axial 
plane of the coke cake, in batteries heated with coke-oven and blast- 
furnace gases, have been investigated in relation to the pressure 
settings. They are shown to vary as the pressure settings are adjust- 
ed, even though the control-flue temperatures and excess air ratio in 
the combustion products are kept constant. 
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13600 Thermocouple construction for temperature measurements 
inside coke ovens. Mamrosov, A.D.; Khanin, I.M.; Kuprienko, 1.B.; 
Sigal, L.M. Coke Chem., USSR (Engl. Transl.); No. 5, 24-26(1976). 

Translated from Koks Khim.; No. 5, 19-21(1976). 

A thermocouple construction is described for temperature 
measurements over half the width of the charge from the heating 
wall surfaces inwards in coke ovens. The thermocouples are superior 
to the existing types in respect of thermal inertia, dependability and 
accuracy. Typical transverse temperature distributions measured 
with the equipment are presented. It can be used to investigate 
temperature conditions and monitor the uniformity of coke-oven 
heating. 


13601 Coke-oven refractories. Kainarskii, 1S. Coke Chem., 
USSR (Engl. Transl.); No. 5, 27-35(1976). 

Translated from Koks Khim.; No. 5, 22-29(1976). 

An account is given of the operating conditions of coke-oven 
refractories, constructional details, changes in the silica flue bricks 
and the deterioration of wall end sections. The properties of coke- 
oven silica bricks are compared with those of the new refractores 
introduced for newly constructed and overhauled batteries. A speci- 
fication for silica brick to be used in heating walls is proposed, with 
reference to SiO2 content, true density, porosity and thermal con- 
ductivity. 


13602 Laboratory oven for coal carbonization. Konyakhin, A.P.; 
Uchitel, A.D.; Ostapenko, V.N.; Dorokhin, A.P.; Sabadash, V.V. 
Coke Chem., USSR (Engl. Transl.); No. 5, 36-37(1976). 

Translated from Koks Khim.; No. 5, 30-31(1976). 

A vibrating laboratory coke oven has been developed to 
study the effects of vibrating the charge during carbonization on the 
quality of the coke. Experiments can be carried out with vibration 
(directed parallel or perpendicular to the heat flow) or under static 
carbonization conditions. The results showed that the carbonization 
rate increased from 3°/min under static conditions to 5.6°/min under 
vibration. The coke quality indices were improved; its strength 
increased from 65 to 95 kgf/cm? and its porosity fell from 52.3 to 46 
percent. 


13603 Phenolics production in Ukrainian carbonization plants. 
Kipot, N.S.; Belonoshchenko, V.P.; Nepomnyashchaya, A.S.; Stet- 
senko, E.Ya. Coke Chem., USSR (Engl. Transl.); No. 5, 38-41(1976). 

Translated from Koks Khim.; No. 5, 31-34(1976). 

The reduction in phenolics output between 1965 and 1973 is 
associated with the adoption of large-capacity PVR coke ovens, the 
higher carbonization rates now used and failure to recover phenols 
completely from effluents. Recommendations are put forward which 
could lead to an additional phenolics output of approximately 1850 
tons/year. 


13604 Raising coke quality standards. Zubilen, I.B.; Semisalov, 
L.P.; Lazovskii, I.M.; Sukhorukov, V.I. Coke Chem., USSR (Engl. 
Transl.); No. 5, 69-73(1976) 

Translated from Koks Khim.; No. 5, 54-57(1976). 

Operational coking plants can raise the quality standards of 
the metallurgical coke mainly by improving their production tech- 
niques. Improvements are needed in: averaging and blending the 
charge; controlling the carbonization conditions, with reference to 
uniform coke-oven heating and temperature cycles consistent with 
charge properties and metallurgical coke specifications; operating 
dry coke cooling installations steadily at the planned throughput 
rate; introducing mechanical conditioning to reduce the greater than 
60 um size fraction content before grading the coke; and maintaining 
a steady coke-oven operating rhythm. Further improvements in coke 
quality in the future can be brought about by: introducing thermal 
charge preparation; raising the carbonizing rate to 32 mm/h or more; 
installing more dry coke cooling equipment; and introducing rational 
mechanical conditioning treatments 


DESULFURIZATION AND PURIFICATION 


REFER ALSO TO CITATION(S) 13624, 13696, 13699, 13710, 
13937, 15731 


13605 (BNWL—2040-5) Process for cleaning and removal of 
sulfur compounds from low BTU gases. Quarterly summary report, 
January—March 1977. Moore, R.H.; Ham, D.G.; Mitchell, D.H.; 
Robertus, R.J. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). 1 Apr 1977. Contract EY-76-C-06-1830. 27p. Dep. NTIS, 
PC A03/MF AOl. 

Assembly and erection of the new support structure for the 
PDU was completed. This work included removal of portions of the 
old structure, relocation of one large pot furnace, and addition of 20 
ft to the stack. All pipe and equipment assembled and mounted on 
the support structure. This was a preliminary check of fit. All of this 
equipment was then disassembled and crated and shipped to Alon 
Processing, Inc. (Tarentum, PA) for ‘‘alonizing,” a process which 
provides corrosion protection. Procurement activities continued. 
Orders have been placed for all electrical gear with which to power 
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the trace heaters, all electrical controllers, and all electric signal 
measuring equipment. In addition a tar trap, all Grayloc fittings, all 
gaskets, all thermocouple wire, ceramic beads, and ceramic thermo- 
couple sheaths have been ordered. Much of this equipment has been 
received. Requirements for gas and liquid sampling have been ana- 
lyzed. It is planned to assemble the analytical equipment and analyze 
synthetic samples to resolve problems and train personnel. Theoreti- 
cal analysis to devise a computer model of the process useful in data 
analysis and operating guidance is proceeding. Revisions to the 
Precedence Diagram indicate additional schedule slippage occurred 
due to delays in receipt of Grayloc flange components and difficul- 
ties with preliminary assembly of equipment. 


13606 (PB—270111) Pilot plant design for chemical desulfuriza- 
tion of coal. Final report June 1973—March 1977. Van Nice, L.J.; 
Santy, M.J. (TRW Systems Group, Redondo Beach, Calif. (USA)). 
Apr 1977. Contract EPA-68-02-1335. 162p. NTIS PC A08/MF AOl. 

The report gives results of a program for design and oper- 
ational planning of facilities for testing the Meyers Process for 
chemical removal of pyritic sulfur from coal. Two options were 
evaluated: a complete pilot plant test of the process at a 0.5-ton per 
hour scale; and scale-up and testing of only the most critical portion 
of the process, the reactor and regenerator section (reactor testing 
unit). The report includes: a summary of background process data; a 
discussion of the pilot plant design; pilot plant start-up and oper- 
ational test plans; and the preliminary design, start-up, and test 
approach for the reactor testing unit. It also includes: process flow 
diagrams for the complete pilot plant; pilot plant mass balance 
computer program; pilot plant plot plans and a sketch of the facility; 
complete pilot plant equipment list; critical path schedule for con- 
struction of the pilot plant; preliminary process flow diagrams for 
the reactor testing unit approach; preliminary reactor test unit plot 
plans and a sketch of the facility; and reactor test unit equipment list. 


13607 Hydrogenation process employing a zinc promoted cata- 
lyst. Montagana, A.A. (to Gulf Research and Development Co.). US 
Patent 4,052,296. 4 Oct 1977. Filed date 29 Nov 1976. 8p. 

An improved hydrogenation process for the dentrification 
and desulfurization of hydrocarbons employs a catalyst consisting 
essentially of a Group VI-B metal, nickel and zinc composited with 
alumina. 


13608 Magnetic desulurization of airborne pulverized coal. Yan, 
T.Y. (to Mobil Oil Corp.). US Patent 4,052,170. 4 Oct 1977. Filed 
date 9 Jul 1976. 12p. 

A process is described for removing pyrite particles from coal 
by pulverizing and fluidizing a coal in the presence of (a) heated air, 
followed by removing pyrite particles with a high-gradient magnetic 
separator; or (b) a hot, inert gas from which condensables are 
separated, followed by countercurrently further heating the coal in a 
succession of fluidized stages with hot oxygen-containing gas to a 
temperature at which the pyrite particles are sufficiently converted 
to pyrrhotite, magnetite, and gammahematite to raise the average 
magnetic susceptibility to at least 2 x 10% and removing the pyrite 
minerals by magnetic separation means. The beneficiated coal or 
semicoke particles are fed with heated air and evolve volatile matter 
to the combustion zone of a furnace. 


13609 Process for desulfurization of coke oven gas. Mackles, M. 
(to Ralph M. Parsons Co.). US Patent 4,041,130. 9 Aug 1977. Filed 
date 29 Dec 1975. 12p. 

A process for reducing the sulfur content of coke oven gas 
containing hydrogen sulfide, organo-sulfur compounds, and at least 
one inorganic carbon-sulfur compound, comprises treating the gas 
stream to remove most of the hydrogen sulfide and then catalytically 
hydrogenating and/or hydrolyzing the organo-sulfur and carbon- 
sulfur compounds at an elevated temperature and a partial hydrogen 
pressure of at least 10 psia, followed by extraction of the remaining 
and formed hydrogen sulfide. 


13610 Method for treating raw gas from the coal gasification 
under pressure. Rudolph, P. (to Metallgesellschaft A.G., Frankfurt 
am Main (Germany, F.R.)). German(FRG) Patent 2,542,055/A/. 31 
Mar 1977. 9p. (In German). 

The invention has the purpose to process raw gas learing the 
pressure gasification installation in such a way that disturbing sub- 
stances can be removed from the gas in an optimal way, allowing the 
processing of incuring condensate favourable to costs. The raw gas 
is cooled down in a first condensing zone in the temperature range of 
150°C to 220°C. The temperature is chosen in such a way that it is 
3°-25°C below the dew point temperature of the raw gas. Then the 
raw gas is conducted through at least one second condensing zone, 
while the condensate of the first zone, which contains the prevailing 
percentage of the salts to be washed out and to be condensed out of 
the raw gas is treated separately from other condensators. The 
process is explained by an example. 
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13611 Biological oxidation of pyritic sulfur in brown coal. Punc- 
manova, J.; Volsicky, Z.; Spacek, F. UhAli; 25: No. 3, 101-106(Mar 
1977). (In Czech). 

Laboratory studies showed that under the proper conditions 
nearly all the pyritic sulphur can be oxidized with biological leach- 
ing. To secure that the growth of the sulphate sulphur does not stop 
the leaching, it is necessary to ensure a permanent removal of 
oxidation products. The X-ray spectrometer analysis showed that the 
pyritic and other grains with higher sulphur content are attacked 
within the coal grains. 


13612 Possibilities of coal desulfurization during preparation. 
Leininger, D.; Monostory, F.P. (Steinkohlenbergbauverein, Essen 
(Germany, F.R.)). pp 109-114 of In Technische Verfahren zur 
Entschwefelung von Abgasen und Brennstoffen. Duesseldorf, Ger- 
many, F.R.; VDI-Verl. (1976). (In German) 

From Colloquium on technical procedures for the desulfuri- 
zation of exhaust gases and fuels; Duesseldorf, Germany, F.R. (2 - 3 
Jun 1976). 

5 figs. 

The possibilities of removing sulfur from coal during prepara- 
tion are limited. However, if grain size and density distribution of the 
raw material is known along with the ash and sulfur contents of the 
grain classes and density stages and the chemical form in which 
sulfur is present, the sulfur content of the coal may be lowered to a 
considerable extent by technical means. A high fraction of pyrite and 
thus of sulfur bound in pyrite may be removed by a combination of 
different sorting techniques. As an example, a semitechnical test 
plant and the results achieved are briefly described. 


13613 Clean fuels from coal by the Battelle hydrothermal coal 
process. Stambaugh, E.P.; Miller, J.F.; Chauhan, S.P.; Feldmann, 
H.F.; Carlton, H.E.; Oxley, J.H. (Battelle Columbus Labs., OH). 
Proc. Am. Power Conf.; 38: 641-648(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Hydrothermal processing involves the applications of the 
principles of aqueous chemistry and heat to promote the extraction 
and solubilization of the impurities from the coal. The basic process 
entails 5 major operations: coal preparations; hydrothermal treat- 
ment; solids (coal)/liquid (spent leachant) separation; fuel drying; 
and leachant regeneration. Environmentally acceptable solid fuels 
and improved gasification feedstock have been produced in both 
laboratory and prepilot-plant programs. The clean solid fuels have 
sulfur content equivalent to or less than 1.2 lb of sulfur dioxide/10°® 
Btu. Furthermore, the solid fuels are impregnated with alkali which 
captures additional sulfur during combustion, thereby reducing 
sulfur dioxide emissions even further. The fuels also contain lower 
concentrations of toxic metals than raw untreated coal and signifi- 
cantly reduced ash concentrations, depending on the leachant system 
and processing conditions. Improved feedstocks for gasification op- 
erations are produced by the basic hydrothermal coal process or 
modifications thereof. Extensive research and development has es- 
tablished that: coal is rendered completely noncaking and nonswell- 
ing; steam gasification proceeds at lower temperatures and higher 
rates; and hydrogasification proceeds at lower pressure and higher 
rates. 


HYDROGENATION 
REFER ALSO TO CITATION(S) 13607, 13708 


13614 Investigations into characteristics and composition of coal 
hydrogenates. Szuba, J.; Musialski, A.; Michalik, L. (Politechniki 
Slaskiej, Gilwice, Poland). Koks, Smola, Gaz; 22: No. 6, 157-163(Jun 
1977). (In Polish). 

The coal hydrogenate obtained during the hydrogenation of 
coal extracts separated from domestic hard coals was submitted to 
analytic investigations. Basic physical and physicochemical charac- 
teristics of the hydrogenate were established and an attempt was 
made to know its chemical and group composition. Fractionation 
was accomplished along with the determination of the properties 
and the composition of individual fractions. Properties of residues 
were also determined. Apart from this, the paper includes a quantita 
tive and qualitative summary of the aromatic, paraffinic and naphth- 
enic hydrocarbons which make up the hydrogenate. 


13615 Hydrogenation of pit coal. Hodek, W.; Kuehn, L. (Berg- 
bau-Forschung G.m.b.H., Essen (Germany, F.R.)). Erdoel Kohle, 
Erdgas, Petrochem. Brennst.-Chem.; 30: No. 2, 85(Feb 1977). (in 


German). 
1 fig.; 3 tabs.; 1 ref. Short communication only. Full text of 
the paper is published in compendium 76/77. 


13616 Catalytic hydrogenation of coal. Design concept of the 
RAG/Steag large scale pilot plant. Wolowski, E. (Gesellschaft fuer 
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Vergasung und Verfluessigung von Steinkohle G.m.b.H. (GVV), 
Essen (Germany, F.R.)); Langhoff, J. (Ruhrkohle A.G., Essen (Ger- 
many, F.R.)); Schlupp, F.; Wien, H. (Steinkohlen-Elektrizitaet A.G. 
(STEAG), Essen (Germany, F.R.)). pp 373-383 of In Compendium 
76/77. Bd. 1. DGMK-Vortraege. Klamann, D.; Asinger, F.; Boigk, 
H.; Oelert, H.H.; Peters, W. (eds.). Leinfelden-Echterdingen, Ger- 
many, F.R.; Industrieverl. von Hernhaussen (1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

The process of coal hydrogenation for the production of 
distillate has been developed and operated on a commercial scale in 
Germany. Within the scope of a preliminary project, Ruhrkohle AG 
and Steag AG are investigating the application of this technology 
with the following significant modifications: 1) Distillate from 
medium and heavy oil fractions in the ratio 40:60 is employed as a 
solvent instead of the centrifuge overflow containing solids and 
asphalt; 2) the reacted slurry is separated by distillation instead of by 
the centrifuge overflow and underflow method; 3) the residue ob- 
tained from the reacted slurry is subjected to high-pressure gasifica- 
tion with partial oxidation instead of to low-temperature carboniza- 
tion. The main process units of the design concept of the large-scale 
pilot plant are presented. The expected materials and energy bal- 
ances using defined modes of operation are stated for a stipulated 
feed coal. 


GASIFICATION 


REFER ALSO TO CITATION(S) 13713, 13715, 13722, 13724, 
13728, 13742, 14180, 14536 


13617 (ANL—77-62) Materials technology for coal-conversion 
processes. Eleventh quarterly report, April—June 1977. Ellingson, 
W.A. (Argonne National Lab., Ill. (USA)). 1977. Contract W-31- 
109-ENG-38. 92p. Dep. NTIS, PC A05/MF AO1. 

Silicon-carbide refractories with various bond systems ex- 
posed to molten slag at 1500°C for 500 h in Run 4 showed virtually 
no attack. The resistance of the silicon carbide to slag attack is 
attributed to large thermal fluxes induced by water-cooled chills 
applied to the cold faces. Magnesia-chromia refractories exposed to 
molten slag at 1500°C for 500 h in Run 5 were somewhat less 
resistant to slag attack than the silicon-carbide refractories. In-situ 
erosive-wear measurements on the Bi-Gas A106B low-carbon steel 
main coal feed line were obtained during the present quarter, with 
initial indications of a nominal 5% wall-thickness reduction after 
approximately 200 h of exposure. Acoustic leak-detection tests were 
carried out at the Morgantown Energy Research Center Valve Test 
Facility. Uniaxial tensile data were generated on several specified 
alloys in an as-received condition at temperatures of 750, 871, and 
982°C. A generalized approach, based on thermodynamic equilibria 
of gas mixtures, has been developed to evaluate the chemical poten- 
tials of the reactive elements, i.e., O, S, C, H, and N in multicompon- 
ent gas streams. The results showed that the chemical potentials can 
be uniquely established by the total atomic ratios C/H, C/O, and C/ 
S in the initial gas mixture. A work plan for the experimental phase 
of the erosion program will include initial short-term testing to 
characterize the erosive behavior of various candidate materials for 
coal-conversion plants and also longer-term tests to characterize 
combined erosion/corrosion. Failed components from the Synthane 
Plant (ballooned pipe, pump impeller shaft (GA-207), thermowell, 
purge piping (BB-1), and the Battelle Char-Burner (Thermowells) 
were examined. (LTN) 


13618 (ANL-FE—49622-3) Instrumentation and process control 
for fossil demonstration plants. Quarterly technical progress report, 
October—December 1976. (Argonne National Lab., Ill. (USA)). Jan 
1977. Contract W-31-109-ENG-38. 42p. Dep. NTIS, PC A03/MF 
AOl. 

The final report of the state-of-the-art study of instrumenta- 
tion for process control and safety in large-scale coal conversion and 
fluidized-bed combustion systems was distributed in November. A 
conceptual design for the Solids/Gas Flow Test Facility has been 
initiated, the major components identified, and vendors located. 
Work on acoustic flow measurement has included theoretical feasi- 
bility studies of acoustic/ultrasonic techniques for mass-flow mea- 
surements of slurries and solid/gas media. Initial planning was con- 
ducted to establish a laboratory facility necessary to verify theoreti- 
cal findings. A survey of the literature relating to capacitive mea- 
surements was begun to provide a basis for conceptual designs and 
preliminary bench tests of the feasibility of these designs. Conceptual 
design of a capacitive on-line solids density measuring device and 
calculations to select the type of system for initial feasibility tests 
were carried out. Preliminary tests of neutron capture gamma analy- 
sis for on-line elemental composition of liquid and solid streams in 
coal plants indicate that most coal elements can be detected quantita- 
tively through the pipe walls. A computer program for peak-fitting 
in the gamma spectrum was modified for requirements of this work. 
A literature search was started to determine the state-of-the-art in 





1422 ENERGY RESEARCH ABSTRACTS 


dynamic process modeling of fossil energy system components, 
physical property models, and process control models. A partial 
review of abstracts from a computerized literature search has identi- 
fied over 50 references having possible application to process analy- 
sis activities in this program. 


13619 (CONF-771010—6) Corrosion behavior of Type 310 stain- 
less steel in coal-gasification environments. Chopra, O.K.; Natesan, 
K. (Argonne National Lab., Ill. (USA)). 1977. Contract W-31-109- 
ENG-38. 1lp. Dep. NTIS, PC A02/MF AO1. 

From Contveence on environmental degradation of engineer- 
ing materials; Blacksburg, VA, USA (10 Oct 1977). 

High-temperature corrosion behavior of Type 310 stainless 
steel was investigated in multicomponent gaseous environments over 
a wide range of oxygen, sulfur, and carbon potentials. The nature 
and morphology of the surface scales were evaluated by metallogra- 
phic and x-ray techniques, and the stability of the phases was 
examined by a comparison of the results with the chemical-thermo- 
dynamic data. An approach based on reaction equilibria between 
different gas species was used to characterize the gas environment. 
The results showed that, for a given sulfur activity, a threshold exists 
for the oxygen potential above which a protective oxide scale is 
formed. The presence of silicon and manganese in the steel plays an 
important role in the formation and stability of the oxide scales. At 
lower oxygen potentials, complex multilayered sulfide scales are 
formed, which lead to severe degradation of the alloy. The experi- 
mental evidence on the stability of reaction products is in good 
agreement with predictions based on thermochemical diagrams. 


13620 (ERDA—76-87) Coal demonstration plants. 1976 techni- 
cal report. White, P.C.; Rial, G.A. (Energy Research and Develop- 
ment Administration, Washington, D.C. (USA). Office of Fossil 
Energy). 1976. 41p. Dep. NTIS, PC A03/MF AO1. 

ERDA is sponsoring the development of a series of demon- 
stration plants, each of which will be a smaller version of commer- 
cial plants envisioned for the 1980s. These plants will be wholly 
integrated, self-sufficient in terms of heat generation, and dependent 
only on feedstock of coal, water, and air. Contracts for designing, 
constructing, and operating the demonstration plants will be award- 
ed through competitive procedures and will be jointly funded. The 
processes to be demonstrated, according to present plans, include the 
conversion of coal to liquid fuels, high-Btu gaseous pipeline fuels, 
and low-Btu fuel gas. A number of technical problems have plagued 
the Clean Boiler Fuel Demonstration project (Coalcon) throughout 
the year. As a result, the completion of the Phase I process design 
effort has slipped and, based on current economic and process 
evaluations, ERDA has determined that areas of high technical risk 
should be resolved at the pilot plant level and have suspended the 
demonstration phase beyond completion of the Phase I process 
design. Development of Coal Feeders for Coal Gasification Oper- 
ations continued on schedule throughout the year. Certain other 
design, engineering and technical support operations on projects 
under consideration are described. (LTN) 


13621 (ERDA—77-86) Coal conversion and utilization. 1976 
technical report. White, P.C.; Neuworth, M.B. (Energy Research 
and Development Administration, Washington, D.C. (USA)). 1976. 
233p. Dep. NTIS, PC Al1/MF AOi. 

Progress in US ERDA’'s research and development programs 
(including pilot plant operations) in coal gasification, coal liquefac- 
tion, coal combustion (including atmospheric and pressurized flui- 
dized combustion), combined-cycle power plants, mines and the use 
of alkali metal vapors as boiler working fluids is summarized. Sever- 
al projects deal with the upgrading of primary products, use of 
residues or wastes, and problems related to particulates in hot gas 
streams. (LTN) 


13622 (FE—1207-25) BI-GAS pilot plant program. Interim 
report, July—September 1976. Hull, D.E. (Phillips Petroleum Co., 
Homer City, Pa. (USA)). Oct 1976. Contract EX-76-C-01-1207. 18p. 
Dep. NTIS, PC A04/MF AO1. 

The major emphasis throughout the plant was directed 
toward commissioning and shakedown operations with minor repairs 
and revisions being made as necessary to support those activities. 
Curing of the gasifier refractory was completed in August and 
operations moved toward establishing base case conditions to study 
heat losses in the gasifier. A series of events resulted in an overheat- 
ing of the sepa effluent line and some damage being sustained. It is 
expected that modifications and repairs will be completed by the end 
of October and operations will resume. 


13623 (FE—1207-36) Gas generator research and development: 
BI-GAS precess. 73rd monthly progress report for the period Septem- 
ber 1977. (Bituminous Coal Research, Inc., Monroeville, Pa. (USA); 
Phillips Petroleum Co., Homer City, Pa. (USA)). Oct 1977. Contract 
EX-76-C-01-1207. 32p. Dep. NTIS, PC A03/MF AO. 

A BI-GAS pilot plant facility has been designed and construc- 
tion has been completed. Startup of this facility is in progress. The 
life test of catalysts BCR Lots No. 3854 and 3855 was completed. 
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No. 3854 showed a very high initial activity level, but with tempera- 
ture cycling the activity decreased. Subsequent examination showed 
some sintering of the catalyst. No. 3855, although thermally stable, 
showed very low activity. Attrition tests were conducted on a 
noninorganic substance being considered for a catalyst substrate. 
One of the materials proved to be better than alumina, but not as 
_ as silica-alumina. The calculations of the data obtained from 

EDU Test No. 26 have been delayed because of uncertainties 
regarding flow measurements and key pressure readings, which are 
being resolved. Analytical and computer services in support of the 
overall program were continued. 


13624 (FE—1263-13) Gas cleanup systems for application to the 
MERC stirred/fixed bed gasifier. Szwab, W.; Fischer, W.H.; Whee- 
lock, B.R.; Murthy, B.N. (Gilbert Associates, Inc., Reading, Pa. 
(USA)). Mar 1976. Contract EX-76-C-01-1236. 67p. Dep. NTIS, PC 
A04/MF AOl1. 

A preliminary review of commercially available processes 
and equipment capable of cleaning the fuel gas produced by an 
existing stirred/fixed bed gasifier at the Morgantown Energy Re- 
search Center was conducted. The criteria for determining the 
degree of fuel gas cleanup were established from a consideration of 
environmental standards, gas turbine specifications and combustor 
requirements. Literature survey and consultations with vendors were 
conducted to obtain information regarding available fuel gas desul- 
furization, particulate removal and for separation processes and 
concepts. A tar and particulate removal system consisting of a 
cyclone, quencher, venturi scrubber and de-entrainer is recommend- 
ed. Acid gases may be removed from the producer gas by means of a 
Stretford-Holmes process for the removal of H2S only or an Alka- 
zid-DIK process for the removal of H2S plus COz. In the latter case, 
a small Stretford-Holmes process plant may be used to treat the 
Alkazid off-gas. 


13625 (FE—1513-65) Agglomerating burner gasification process: 
design, installation, and operation of a 25-ton-a-day process develop- 
ment unit. Monthly progress report, September 1977. (Battelle Colum- 
bus Labs., Ohio (USA)). 7 Oct 1977. Contract EX-76-C-01-1513. vp. 
Dep. NTIS, PC A02/MF AO1. 

Progress on the operation of the 25-ton-per-day coal gasifica- 
tion PDU to study the Agglomerating Burner Gasification Process is 
summarized. Work on process engineering and on the turbine engi- 
neering study is also reported. Two gasification runs (Runs 18b and 
18c) were made with subbituminous coal. Run 18b was terminated 
when solids circulation lines were plugged with fused bed material. 
Run 18c was also terminated prematurely when the make-gas scrub- 
ber system failed. Although efforts to complete an integrated gasifi- 
cation run were not entirely successful, these runs provided useful 
information on controlling freeboard burning and solids circulation. 
Another run is planned with subbituminous coal. A draft report on 
the process engineering and economics task is currently undergoing 
internal technical review. Fabrication of the erosion test rig is 
complete and the unit is ready for hot-gas calibration. 


13626 (FE—1514-72) Advanced coal gasification system for elec- 
tric power generation. Sixty-second monthly progress report, Septem- 
ber 1977. Keairns, D.L.; Salvador, L.A. (Westinghouse Electric 
Corp., Lester, Pa. (USA). Generation Systems Div.). 18 Oct 1977. 
Contract EX-76-C-01-1514. 15p. Dep. NTIS, PC A02/MF AOI1. 

TP-012-5 test objectives were to: Reduce char feed to a 
minimum while continuing to combust and agglomerate by increas- 
ing the fines feed rate; use process air as a transport gas for 
conveying fines through the coaxial fines feed line; successfully 
combust and agglomerate various feedstocks; study elutriation rates 
as a function of bed height and freeboard velocity; and test the air 
tube assembly modifications. Only the final two objectives were 
fully realized because of a premature shutdown. The task of defining 
the mechanism causing the wall deposits experienced in recent 
gasifier tests continues. Literature was searched for similar experi- 
ences in other pilot plants, and conferences were held with various 
representatives. X-ray diffraction and electron microprobe survey 
results show the major constituent to be SiO2 with a high concentra- 
tion of Fe, Al, Si and K. Scanning x-ray micrographs suggested the 
presence of a "binding matrix” comprising the major elements Ca, 
Al and Si, fluxed by Fe and K. The formation, under operating 
temperatures, of a low-melting matrix material which “catches parti- 
cles by impingement and integrates them into a cohesive deposit,” 
has been proposed. Chemical analyses of the samples of wall depos- 
its, when compared to ash analyses of samples of coke breeze 
showed an increase in NazO, K2O and TiO: which were believed to 
be fluxing agents, while there were no significant changes in the 
major elements (SiOz, AlzO3, Fe2xO3, CaO, MgO, SOs). 


13627 (FE—1520-29) Design report. Volume 10. Mechanical 
specifications and general notes requisitions. (Foster Wheeler Energy 
Corp., Livingston, N.J. (USA)). Sep 1977. Contract EX-76-C-01- 
1521. 275p. Dep. NTIS, PC A12/MF AO1. 

Specifications are given for certain equipment in coal gasifica- 
tion plants: measuring instruments (temperature, pressure, fluid flow, 
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level, etc.), electrical and electronic equipment, control values, pipes, 
fire prevention and fire fighting equipment, thermal insulation and 
protective coatings, control panels, etc. (LTM) 


13628 (FE—1521-20) Design report. Volume 1. Process design. 
Development work for an advanced coal gasification system for elec- 
tric power generation from coal directed toward a commercial gasifica- 
tion generating plant. Phase II. (Foster Wheeler Corp., Livingston, 
N.J. (USA)). Oct 1977. EX-76-C-01-1521. 324p. Dep. NTIS, PC 
A14/MF AOl1. 

This Design Report summarizes, as of May 1, 1976, the status 
of a design for a pilot plant to gasify 20 t/h of coal in an entrained- 
flow gasifier and produce low-Btu gas for power generation in a 
combined cycle. The pilot plant is designed to obtain the technology 
required to build commercial coal gasification/combined cycle 
power plants. To minimize problems which might interfere with 
achievement of these objectives, sections of the pilot plant auxiliary 
to the gasifier have been designed to use available, commercially 
proven processes and equipment wherever possible. 


13629 (FE—1521-28) Design report. Volume 9. Section 700: 
support facilities. Development work for an advanced coal gasification 
system for electric power generation from coal directed toward a 
commercial gasification generating plant. Phase II. (Foster Wheeler 
Corp., Livingston, N.J. (USA)). Sep 1977. Contract EX-76-C-01- 
1521. 275p. Dep. NTIS, PC A012/MF AO1. 

Since the support facilities consist of a number of systems 
most readily described individually, this volume of the Design 
Report devoted to the process aspects of the support facilities has 
been organized as listed: Raw and Treated Water, Boiler Feedwater 
and Stream, Cooling Water, Supplementary Fuels, Plant and Instru- 
ment Air/Nitrogen, Fire Protection, Flare System, Waste Treating 
and Disposal, and Support Facilities Utilities and Chemicals. 


13630 (FE—1527-35) Gas generator research and development: 
TRI-GAS process. BCR report L-835. 72nd monthly progress report, 
August 1977. (Bituminous Coal Research, Inc., Monroeville, Pa. 
(USA)). Sep 1977. Contract EX-76-C-01-1527. 36p. Dep. NTIS, PC 
A03/MF AOl1. 

Two tests were conducted in the PEDU. In an integrated 
three-stage test, about 300 pounds of coal were fed and treated in 
Stage 1. Stage 1 was isolated from the rest of the system when a 
blockage occurred in the Stage 1 outlet line. The test continued in 
the gasification (Stage 2) and carbon burnup (Stage 3) reactors until 
reactions could no longer be supported. Another test, in Stage 3 
alone, was conducted to see if the elutriation rate from Stage 3 could 
be reduced by reducing the fluidizing velocity. Elutriation was 
successfully reduced but some agglomeration of the ash was evident 
at the lower flow rates. 


13631 (FE—2006-7) Applied research and evaluation of process 
concepts for liquefaction and gasification of western coals. Quarterly 
progress report, January—March 1977. Wiser, W.H. (Utah Univ., 
Salt Lake City (USA). Dept. of Mining, Metallurgical and Fuels 
Engineering). Oct 1977. Contract EX-76-C-01-2006. 116p. Dep. 
NTIS, PC A06/MF AOI. 

Research Highlights include: (1) Donor solvent extraction of 
coal shows an initial regime of rapid conversion with little hydrogen 
transfer from the solvent followed by a regime of more rapid 
hydrogen transfer but slower conversion. During the second regime 
methyl indan and indan are formed from the tetralin solvent. These 
reactions are confirmed by GC-MS analysis. (2) Activities of CoCu/ 
AlOs catalysts for the Fischer-Tropsch reaction correlate well with 
metal areas determined by O2 chemisorption. (3) Adsorption rates of 
chrysene in two different aluminas were the same within experimen- 
tal error and correlated well with a contracting-sphere model for 
diffusion as the rate-controlling process. (4) Multiring aromatic 
substances can be readily hydrogenated completely, while a mixture 
from a coal-liquid resists hydrogenation above about 65%. Experi- 
ments are continuing in an attempt to explain this result. Asphaltenes 
can be made soluble in cyclohexane by mild hydrogenation. 


13632 (FE—2036-T-1) Liquid phase methanation pilot plant in- 
Stallation and operation. Quarterly report, July 1—September 30, 
1976 . (Chem Systems, Inc., New York (USA)). Dec 1977. Contract 
EX-76-C-01-2036. 17p. Dep. NTIS, PC A02/MF AOl1. 

The present project status involves an overlap with Phase III 
of Contract No. E(49-18)-1505 which includes completion of a 
movable Liquid Phase Methanation (LPM) Pilot Plant. Work con- 
tinued on the repair of defective welds and was completed. A 
hydrostatic test was performed and witnessed by personnel from 
Chem Systems and Davy Powergas. After the hydrostatic test, all 
vessels and piping were drained. All piping blanks were removed 
and the piping was reconnected. Chem Systems personnel inspected 
the pilot plant, exclusive of the control room, upon completion of 
hydrostatic testing. A number of discrepancies and omissions were 
noted and transmitted to Davy Powergas for immediate rectification. 
Re-insulation of the process piping and paint retouching were com- 
pleted. The construction phase of the LPM pilot plant was complet- 
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ed and a thorough inspection was carried out by Chem Systems. 
Two items were found incomplete and will be installed after reloca- 
tion to the coal gasification pilot plant. The pilot plant was disassem- 
bled and the skid modules made ready for shipment to the designated 
demonstration site. 


13633 (FE—2218-3) Improvement of the mechanical reliability of 
monolithic refractory linings for coal gasification process vessels. 
Quarterly progress report, July—September 1976. Anderson, E.M. 
(Babcock and Wilcox Co., Lynchburg, Va. (USA). Materials and 
Chemical Technology Lab.). Oct 1976. Contract EX-76-C-01-2218. 
85p. Dep. NTIS, PC A05/MF AO1. 

The preliminary findings of the literature search stron; ly 
indicate the need for this program. The cracking of monolit 
refractory linings is well documented, but is not totally enitenesl 
especially from a mechanical-stress analysis point of view. A consid- 
erable amount of useful data and material and installation guidelines 
have been acquired from relatively few references. These data have 
been helpful in the mathematical model development effort and have 
been a guide for the test work. The ADINA Computer Program 
appears at this time to be acceptable as a tool to develop a mathemat- 
ical model on monolithic refractory linings. A review of the litera- 
ture on the modeling of refractory linings has resulted in some 
preliminary conclusions which are summarized. A high stress (1500 
psi and higher) creep test appears to be suitable for testing castables 
at temperatures from 500 to 2000°F. Some special simulation type 
tests are needed to support the efforts underway on the mathematical 
model and high temperature strain gage developments. 


13634 (FE—2247-8) Gasification of residual materials from coal 
liquefaction. Type II preliminary pilot plant evaluation of H-coal 
syncrude yacuum tower bottoms. Robin, A.M. (Texaco, Inc., Monte- 
bello, Calif. (USA). Montebello Research Lab.). Aug 1977. Contract 
EX-76-C-01-2247. 26p. Dep. NTIS, PC A03/MF AO1. 

About 4'/2 tons of H-Coal Syncrude Vacuum Tower Bottoms 
from the liquefaction of Illinois No. 6 coal were successfully gasified 
in a pilot plant at Texaco’s Montebello Research Laboratory under 
ERDA contract E(49-18)2247. A 97% conversion of the carbon in 
the feed to syngas was achieved yielding 32.6 SCF of dry syngas per 
pound of residue. The dry syngas contained over 93 volume percent 
carbon monoxide and hydrogen. The short pilot plant run confirmed 
the operability of the Texaco Coal Gasification Process with this 
feedstock and the data obtained confirm our earlier predictions of 
performance efficiency. 


13635 (FE—2275-4) Systems studies of coal conversion processes 
using a reference simulator. Quarterly report, April 1, 1977—June 30, 
1977, Reklaitis, G.V.; Woods, J.M.; Kayihan, F.; Sood, M. (Purdue 
Univ., Lafayette, Ind. (USA)). Jul 1977. Contract EX-76-C-01-2275. 
41p. Dep. NTIS, PC A03/MF AOI. 

Preliminary user's manuals were prepared for the physical 
properties code package and for the process block material balancing 
code. These codes together with a major portion of the process 
equipment calculation system were released to ORNL, Lehigh Uni- 
versity, and ERDA-Aberdeen. Significant process has ‘been made in 
the pyrolysis section model and on the process equipment calcula- 
tion system. Manuals for these codes are under preparation. The 
equipment calculation system has been linked with the properties 
package and expansion of the module library is proceeding. Devel- 
opment work has continued on the equipment costing system and the 
hydrotreating models. The cost data files have been implemented on 
the computer and work is in progress on the file manipulation and 
costing subroutines. Literature review is complete on the hydrotreat- 
ing section and semi-empirical model equations have been assembled 
and fitted to available data. Further flowsheet modelling will be 
suspended until a base case flowsheet is developed. 


13636 (FE—2336-10) Modification and operation of the atmo- 
spheric ash-agglomerating gasifier on coal. Project 9020 interim report 
No. 1, modification of AAG equipment. Sandstrom, W.A. (Institute of 
Gas Technology, Chicago, Ill. (USA)). Sep 1977. Contract EX-76- 
C-01-2336. 31p. Dep. NTIS, PC A03/MF AO1. 

In June of 1976, an ash-agglomerating gasification process 
pilot plant was acquired by transfer authorization from the Energy 
Research and Development Administration. This pilot plant has 
been designed, built, and operated by IGT from 1973 through June 
1976 using funds available from the HYGAS program under ERDA 
Contract No. E(49-18)-1221. This interim report covers the work 
conducted under Task 1 of ERDA Contract No. EX-76-C-01-2336. 
The existing 4-foot-diameter agglomerating ash gasifier was modified 
to operate with greater continuity and to accept coal as a feed. The 
modifications included: The operating temperature potential of the 
gasifier was increased by replacing existing cyclones with alloy steel 
units and by adding a secondary quench system; the John Zink 
thermal oxidizer has been acquired for sole use in this program; an 
additional coal storage facility has been installed along with the 
necessary transfer conveyors; and the gasifier building has been 
expanded to enclose the new silo and the spare compressor eliminat- 
ing winter weather problems. Over the severe winter of 1976-77, 
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major problems were encountered so that the schedule was extended 
by 6 weeks. However, by the end of April 1977, the design, 
fabrication, and installation of all modifications were completed. The 
details of this work are given in the body of the report. All the 
equipment has been operated, process flows checked with calibra- 
tions and preliminary results are being obtained. 


13637 (FE—2336-15) Modification and operation of the atmo- 
spheric ash-agglomerating gasifier on coal. Project 9020 monthly 
progress report, August 1977. Sandstrom, W.A. (Institute of Gas 
Technology, Chicago, Ill. (USA)). Oct 1977. Contract EX-76-C-01- 
2336. a Dep. NTIS, PC A02/MF AO1. 

wo gasifier runs were conducted. Though neither test pro- 
duced ash agglomerates from coal, each developed significant infor- 
mation relevant to providing suitable operating conditions for the 
gasifier. Run 106 was conducted continuously for 30 hours, with the 
L-valve feeding coal directly into the fluidized bed. The test was 
terminated by a blockage in the L-valve line. It was shown that 
reactor operation could be sustained even though air alone was the 
gasification medium. The use of air produced bed temperatures near 
1700°F, which were 200°F higher than those of Run 105. We also 
found that the higher feed rates used with coal feed produced more 
product gas such that the internal cyclone developed a hole in its 
shell by erosion. This shell was replaced and the inlet redesigned. In 
Run 107, when ash agglomerates were produced using coke, the 
process was switched to coal feed. However, rocks and foreign 
material created numerous L-valve feed interruptions. Ultimately, 
we were forced to divert feed to the freeboard feed chute to 
maintain gasification. Though feeding in this manner for 8 hours, we 
found no evidence of tars or condensibles either in the dust collected 
or on the surfaces of the downstream equipment. 


13638 (FE—2338-4) Development of a modular software system 
for the dynamic simulation of coal conversion plants. Quarterly report, 
April—June 1977. Schiesser, W.E.; Stein, F.P.; Johnson, S.H. 
(Lehigh Univ., Bethlehem, Pa. (USA)). Jul 1977. Contract EX-76-C- 
01-2338. 25p. Dep. NTIS, PC A02/MF AO1. 

The transportability of a prototype DSS/2 system was dem- 
onstrated by installation on the IBM 360/195 at Oak Ridge National 
Laboratory and the UNIVAC 1108 at ERDA-Aberdeen. The proto- 
type DSS/2 system was also sent to six other computer centers, and 
there has been no indication of installation problems. Detailed im- 
plicit integration algorithm testing has concluded, at least temporar- 
ily, with GEARB:Diagonal Approximation to the System Jacobian 
Option the preferred implicit algorithm. The GEARB/Dynamic 
Methanator Model combination has been tuned for efficient integra- 
tion and considerable experience gained. Stiffness and numerical 
instability are separate phenomena, at least in the case of the methan- 
ator. GEARB successfully integrates the stiff methanator model. 
Some artificial excursion limiting is necessary to suppress unstable 
tendencies during the first few time steps. Complete transients in 
temperature and composition can be obtained for the methanator 
starting with constant initial profiles. Other changes, such as starting 
with a steady-state profile and reducing the flow rate can be inte- 
grated. The steady-state profiles obtained by letting the dynamic 
solution run agree with the independently determined steady-state 
profiles. 


13639 (FE—2338-5) Development of a modular software system 
for the dynamic simulation of coal conversion plants. Annual report, 
June 1, 1976—June 30, 1977. Schiesser, W.F.; Stein, F.P.; Johnson, 
S.H. (Lehigh Univ., Bethlehem, Pa. (USA)). Jul 1977. Contract EX- 
76-C-01-2338. 15p. Dep. NTIS, PC A02/MF AO1. 

A series of state-of-the-art temporal integrators, based on the 
variable-step, variable-order algorithm of C. W. Gear, were imple- 
mented and evaluated. Three of these integrators have been tenta- 
tively selected for use in dynamic simulation codes which have 
extended stability domains and will accommodate large sets of 
ODEs. A general-purpose numerical-method-of-lines dynamics simu- 
lation code, DSS/2 (Differential Systems Simulator, Version 2), was 
written as a series of FORTRAN IV subroutines and tested with a 
series of ordinary and partial differential equation problems. In 
particular, the code was used to compute the complete transient 
response of a fixed-bed catalytic methanator. The ODE and PDE 
sections of the DSS/2 system have been documented in two general- 
purpose user’s manuals. These manuals are based on the assumption 
that the user can write FORTRAN IV subroutines and link them 
through labelled COMMON. The steady-state methanator for the 
methanation section of the RMProcess has been modeled as a 
catalytic, adiabatic, plug-flow reactor which considers simultaneous 
water-gas shift and methanation reactions. The unsteady-state meth- 
anator has been modeled as a catalytic, adiabatic, flow reactor with 
axial dispersion of mass which considers simultaneous water-gas shift 
and methanation reactions. Complete transient responses have been 
calculated. 


13640 (FE—2342-8) Molten salt coal gasification process devel- 
opment unit. Quarterly technical progress report No. 2, July—Septem- 
ber 1976. (Atomics International Div., Canoga Park, Calif. (USA)). 
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27 Oct 1976. Contract EX-76-C-01-2342. 21p. Dep. NTIS, PC A02/ 
MF AOl1. 

The Molten Salt Coal Gasification Process Development Unit 
(PDU) project was initiated in March 1976 and includes the design, 
construction, and operation of a PDU which will convert one ton of 
coal per hour into a low-Btu gas. During the period covered by this 
report, a Statement of Work for detailed design of the overall PDU 
facility was completed and transmitted to an architect-engineering 
company in the form of a Request for Proposal. The RFP included 
28 engineering documents; 8 representing definitive preliminary 
design, and 20 providing reference data relative to the site, the 
project, and required procedures. Detailed design of the gasifier/ 
quench system was initiated at AI and drawings defining the gasifier 
layout, gasifier vessel, melt withdrawal chamber vessel, quench tank 
vessel, and spray cooler assembly were completed and submitted for 
review and approval. The long-term continuous operation test of 
Al's Molten Salt Test Facility (MSTF) was completed on July 16, 
1976, following 30 days of uninterrupted operation. The test demon- 
strated several key design features of the PDU gasifier, including the 
simultaneous feeding of sodium carbonate and coal and the continu- 
ous discharge of melt by a simple overflow system. 


13641 (FE—2343-42) Standard criteria for the economic evalua- 
tion of alternative pipeline and fuel gas demonstration plant design 
concepts. Final task report, Task 042, (Booz, Allen and Hamilton, 
Inc., Bethesda, Md. (USA). Booz, Allen Applied Research Div.). 
Sep 1977. Contract EX-76-C-01-2343. 42p. Dep. NTIS, PC A03/MF 
AOl. 

The recommended procedures for comparative economic 
evaluations of demonstration plants are primarily that: ERDA re- 
quire a base case economic analysis performed in accordance with 
specified assumptions and procedures, to be part of the proposal; and 
specific economic data elements be provided for use in a computer- 
ized economic analysis to be performed by MFPM analysts. This 
course of action will provide uniformly developed base case analyses 
which can be used with a high degree of comparability among 
projects. Moreover, the submission of specified data elements will 
enable MFPM analysts to perform sensitivity studies without signifi- 
cantly increasing the requirements placed on the proposers. The 
ORNL programs described in ORNL-5251 and shown in Appendix 
B of this report are suggested because of their flexibility and avail- 
ability to ERDA. These recommendations, plus the supplemental 
analyses presented here, will provide a sound framework for making 
economic comparisons between alternative plant design concepts. 


13642 (FE—2352-5) Gasification Combined Cycle Test Facility, 
Pekin, Illinois. Monthly technical report, September 1977. (Common- 
wealth Research Corp., Chicago, Ill. (USA)). Oct 1977. Contract 
EF-77-C-01-2352. 15p. Dep. NTIS, PC A02/MF AO1. 

Certain engineering operations underway are described and 
completed engineering specifications for certain equipments are 
listed by title and number. The work involves several companies, 
and contractual agreements between the various companies and 
between ERDA and some of the companies have not been complet- 
ed. (LTN) 


13643 (FE—2355-2(Rev.A)) Coal gasification valves. Phase I. 
Quarterly technical progress report, September—November 1976. 
Roberts, R.A. (Consolidated Controls Corp., El Segundo, Calif. 
(USA)). Jan 1977. Contract EX-76-C-01-2355. 27p. Dep. NTIS, PC 
A03/MF AO1. 

The program objectives for the second quarter were essential- 
ly met. Some rescheduling was necessary as with the Refractory 
Materials Test Program due to increasing the scope of testing and 
the difficulty in performing the high temperature test. It is anticipat- 
ed that additional materials testing will continue to support the 
design and establish reliability data. Valve design studies and pre- 
liminary design and analysis have proceeded as scheduled. No sig- 
nificant problems have surfaced to date. Initial data obtained from 
the Refractory Test Program is as anticipated and tends to support 
the design. The most significant problem encountered is the long 
lead time required and poor response from the ceramic industry in 
obtaining prototype ceramic parts. As a result of this problem, 
continued effort is being directed toward eliminating as much ceram- 
ic materia] from the design as possible. The overall program sched- 
ule should be shortened by the implementation of the Type III 8- 
inch prototype development test program at CCC. 


13644 (FE—2355-20) Coal gasification valves. Phase I. Annual 
report, 29 May 1976—31 May 1977. Roberts, R.A. (Consolidated 
Controls Corp., El Segundo, Calif. (USA)). Jun 1977. Contract EX- 
76-C-01-2355. 172p. Dep. NTIS, PC A08/MF A0O1. 

The planned schedule for completing Phase I of the program 
has slipped approximately one month because of subcontractor slip- 
page in the manufacture and delivery of critical ceramic parts. The 
program is running approximately 16% below budget, even with 
added costs for manufacture and procurement for the first Type III 
valve for development-testing at CCC. The manufacture and testing 
of the Type III valve had not been scheduled or budgeted for Phase 
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I but, after authorization by ERDA, CCC incorporated this effort. 
Technical problems encountered to date have been solved with little 
impact on the basic design generated early in the program. The 
materials study and evaluation program was enlarged beyond origi- 
nal planning and has yielded the required data to finalize the valve 
designs for manufacture in Phase II of the program. CCC has a high 
degree of confidence in the valve designs, and will proceed with the 
Phase II portion of the program when authorized by ERDA to do 
so. 


13645 (FE—2368-4) Study of coal reactivities. Annual report, 
June 1, 1976—May 31, 1977. Angus, J.C.; Gardner, N.C.; Leto, J.J.; 
Williams, R.J.; Shine, S.M.; Tien, C.K. (Case Western Reserve 
Univ., Cleveland, Ohio (USA). Dept. of Chemical Engineering). Oct 
1977. Contract EX-76-S-01-2368. 56p. Dep. NTIS, PC A04/MF 
AOl. 

The most important activity was the design and construction 
of the second generation thermobalance reactor. The thermobalance 
employs a novel means for obtaining the kinetic data, viz., the entire 
reactor — contents will be weighed during the course of a run, 
rather than simply weighing a hanging basket within the reactor 
core. This procedure permits duplication of conditions existing 
within a commercial reactor much more closely than can be 
achieved with a conventional thermobalance. In particular, the prod- 
uct gas stream composition and the flow regime within the reactor 
can be more representative of commercial large scale reactors. The 
installation of the Voland balance on top of the high pressure test 
cell is underway. The Inconel 617 reactor core has undergone rough 
machining and preparations are underway for the difficult electron- 
beam welding of the shell and main flange. The computer based data 
acquisition and control system has been designed and hardware 
construction is underway. Detailed design data and drawings of the 
second generation thermobalance are included. Gasification rate and 
product gas composition measurements were taken in an existing 
reactor (not a thermobalance). These measurements were done at 
high steam flow rates and consequently low steam conversions. The 
data can be used to determine gasification rate constants, but the 
large excess steam causes the product gas composition to be primar- 
ily CO2 and Hp and little information on CH, yields was obtained. 
Work on char characterization was mainly concerned with rebuild- 
ing an existing high vacuum system for BET surface area measure- 
ments and the measurement of helium char densities at various 
carbon conversions. Other work included measurement of bulk char 
densities as a function of carbon conversion. 


13646 (FE—2428-10) Centrifuges for coal conversion and related 
processes. Phase I: feasibility study. McCabe, J.T. (Mechanical Tech- 
nology, Inc., Latham, N.Y. (USA)). Mar 1977. Contract EX-76-C- 
01-2428. 118p. (MTI—77TR34). Dep. NTIS, PC A06/MF AOI. 

An analytical study was conducted to determine the effective- 
ness and economic advantage of employing centrifuges for gas 
particulate cleanup and gas constituent separation. Gas constituent 
separation was found to be impractical; however, gas cleanup was 
determined to be an area in which the special characteristics of a 
modified centrifuge offered technical and economic advantages over 
existing approaches. A new concept, called a Cyclocentrifuge, was 
evolved during the study which combined the best gas cleanup 
features of cyclones and centrifuges in a compact design capable of 
separating fine particulate matter from hot gas at large flow rates. A 
design example shows the Cyclocentrifuge to be capable of achiev- 
ing a purity of 1 ppM of solids with a nominal maximum particle 
diameter of one micron when processing low Btu fuel from a coal 
gasifier. The Cyclocentrifuge concept was recommended for devel- 
opment testing, particularly for applications such as cleanup of low- 
Btu gas intended for direct firing in a gas turbine where the presence 
of fine solids causes corrosion, erosion, and buildup problems. 


13647 (FE—2434-18) Pipeline gas from coal-hydrogenation (IGT 
hydrogasification process). Project 9000 monthly status report, August 
1—31, 1977. (Institute of Gas Technology, Chicago, Ill. (USA)). Oct 
1977. Contract EX-76-C-01-2434. 40p. Dep. NTIS, PC A03/MF 
A0l. 

The annual plant turnaround was completed. Test 64 was our 
longest test to date with Peabody No. 10 mine bituminous coal. 
Eight and one-half days of self-sustained operation were achieved, 
with coal conversions ranging from 72 to 97%. A cold-flow model 
was assembled to simulate the second-stage gasifier and the steam- 
oxygen gasifier. Results of tests made with this model are presented. 
Representatives of ERDA, Procon, and IGT held their initial meet- 
ing on the Procon design of the commercial/demonstration plant 
based on the HYGAS Process. 


13648 (FE—2565-6) Analysis of coal hydrogasification processes. 
Monthly technical progress report, 1 September—30 September 1977. 
(Bechtel Corp., San Francisco, Calif. (USA)). Oct 1977. Contract 
EF-77-A-01-2565. 40p. Dep. NTIS, PC A03/MF AO1. 

Data from nine recent Cities Service hydrogasification tests 
using Montana Rosebud subbituminous coal were entered into.a 
computerized data base. This base contained data from earlier Cities 
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Service tests using lignite coal and recent Cities Service tests using 
the subbituminous coal. Semiempirical correlations for predicting 
carbon conversion efficiency, carbon selectivity to methane, carbon 
selectivity to ethane, and carbon selectivity to hydrocarbon gas were 
fitted to the data. Coal type did not appear to have any significant 
effect on carbon conversion or carbon selectivity. Carbon selectivity 
to methane increased with increasing gas temperature and residence 
time; carbon selectivity to ethane (and higher hydrocarbon gases) 
decreased with increasing gas temperature and residence time. In 
addition, a thermal efficiency for the Cities Service reactor was 
defined in terms of the primary desirable gaseous hydrocarbon 
products, the coal feed, and the hydrogen consumed. Data from 18 
tests conducted at the Brookhaven National Laboratory for the 
rapid gas-phase hydrogenation of coal were entered into the comput- 
erized data base. The results are tabulated and discussed. The — 
of a commercial-scale hydrogasification reactor is continuing. 

unit will have a configuration similar to the Rocketdyne reactor 
assembly, consisting mainly of a preburner, injector element, and an 
entrained-flow reaction chamber. 


13649 (FE—2565-7) Analysis of coal hydrogasification processes. 
Monthly technical progress report, 1 October—31 October 1977. 
(Bechtel Corp., San Francisco, Calif. (USA)). Nov 1977. Contract 
EF-77-A-01-2565. 48p. Dep. NTIS, PC A03/MF AOI. 

Data from three recent Rocketdyne tests using subbituminous 
coal and a recent Rocketdyne test using bituminous coal were 
entered into the computerized data base. Also, data from five recent 
Cities Service tests using subbituminous coal were entered into the 
data base. The correlation previously developed for predicting 
carbon conversion gave results that were in reasonable agreement 
with the measured conversions for the recently completed Rocket- 
dyne subbituminous tests. This indicates that the Cities Service and 
Rocketdyne reactors behave similarly for the same coal. The mea- 
sured value of carbon conversion for the Rocketdyne test using 
bituminous coal was much higher than the value predicted from the 
correlation based on subbituminous coal. Operating variable levels 
and size constraints were chosen for the design of a conceptual full- 
scale hydrogasification reactor. These levels and constraints were 
based on data gathered in the Cities Service and Rocketdyne reac- 
tors using subbituminous coal, together with predictive reactor per- 
formance models fitted to the data. A conceptual design was present- 
ed for a full-scale reactor facility which consists primarily of a 
hydrogasification stage to produce methane-rich product gas from 
the coal, and a steam/oxygen stage to produce hydrogen-rich prod- 
uct gas from the unreacted char. 


13650 (FE—2592-1) Development of coatings for corrosion/ero- 
sion protection of internal components of coal gasification vessels. 
Monthly report, 1 October—31 October 1977. Packer, C.M.; Perkins, 
R.A. (Lockheed Missiles and Space Co., Palo Alto, Calif. (USA). 
Lockheed Palo Alto Research Lab.). 7 Nov 1977. Contract EF-77- 
C-01-2592. 5p. Dep. NTIS, PC A02/MF AOI. 

Methods for developing coatings on internal components of 
coal gasification plants are being evaluated: plasma spraying, flame 
spraying and fusion of coatings applied as a slurry. Prealloyed 
aluminium-chromium alloys with small additions of other elements 
are being studied in particular. The principal variables being investi- 
gated are slurry composition, heating rate and fusion temperature. In 
some cases duplex coatings have been prepared (a second coat over 
an initial fused coating). (LTN) 


13651 (JPL—77-54) Evaluation of coal feed systems being devel- 
oped by the Energy Research and Development Administration. Phen, 
R.; Jennings, C.; Luckow, W.; Mattson, L.; Otth, D.; Tsou, P. (Jet 
Propulsion Lab., Pasadena, Calif. (USA)). Sep 1977. Contract EF- 
77-A-01-2616. 148p. Dep. NTIS, PC A07/MF AOI. 

ERDA has recognized that the coal feeder is a critical 
component of a coal conversion plant, affecting capital investment, 
maintenance cost, plant efficiency, and downtime. In response to the 
need for improved coal feeders, ERDA has sponsored a program of 
coal feed system development. Included in the program are feeder 
developments by three contractors: Foster-Miller Associates, Inger- 
soll-Rand Research, Inc., and Lockheed Missiles and Space Compa- 
ny. These contractors identified approximately a dozen feed system 
concepts which promised improved performance and reduced cost 
when compared with existing lockhopper and slurry pump coal 
feeders. Critical components and subsystems of these systems are 
now being evaluated and tested by the contractors in preparation for 
a pilot-plant-scale system demonstration effort which will begin 
about September 1977. The Jet Propulsion Laboratory has recently 
begun to provide ERDA with staff support for its coal feed pro- 
gram. An initial task of that support is to evaluate the feeders being 
developed. The objective of the coal feed system evaluation is to 
recommend to ERDA those feed systems which should receive 
continued development support as the program proceeds into the 
pilot-plant-scale phase and to identify those development actions 
which’ should be undertaken for each of the selected feeders. The 
coal feed systems considered in the evaluation are listed; the devel- 
opment contractor is identified, and a brief description of the feeder, 
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its characteristics, and development status is given. As a result of 
comparative evaluations by the methodology described in the report, 
four fuel feeding systems are recommended for further development. 


13652 (MIT—2295T9-4) Computer-aided industrial process 
design: the ASPEN project. First annual report, June 1, 1976—May 
30, 1977. (Massachusetts Inst. of Tech., Cambridge (USA)). 15 Jun 
1977. Contract EX-76-C-01-2295-009. 139p. Dep. NTIS, PC A07/ 
MF AOl. 

Work was concentrated on acquiring project staff, develop- 
ment of a prototype simulator, simulation of three coal conversion 
processes, a survey of software for acquisition, the development of a 
preliminary physical property subsystem, and the setting up of an 
advisory committee consisting of industrial, government and univer- 
sity representatives. The prototype simulator, PLEXSYS II has been 
completed and is being used in the simulation of the IGT HYGAS 
process, the Conoco CO: Acceptor process and the Exxon Donor 
Solvent process. Simulations of the HYGAS process and the CO, 
Acceptor process will be completed in August, 1977. Negotiations 
are under way with Exxon to release the proprietary data necessary 
to complete the simulation of the Donor Solvent Process. The 
preliminary physical property subsystem incorporating properties of 
coal is being used in conducting these simulation studies. The 
software survey has been completed and programs surveyed are 
being evaluated for possible acquisition. Negotiations will be con- 
ducted with holders of proprietary software for release of their 
programs to the ASPEN project. An advisory committee, consisting 
of representatives from 28 companies, 8 universities and 6 govern- 
ment laboratories has been formed to aid in the design of the system. 


13653 (ORNL/TM—5980) Coal technology program. Progress 
report, May 1977. (Oak Ridge National Lab., Tenn. (USA)). Jul 
1977. Contract W-7405-ENG-26. 65p. Dep. NTIS, PC A03/MF 
AOl. 

Two successful operability tests with sustained operation of 
the bench-scale hydrocarbonizer were achieved with Illinois No. 6 
coal diluted with char. Several activities in the area of nondestruc- 
tive testing of coatings are reviewed. Failure analysis activities 
included examination of several components from the solvent refined 
coal plants at Wilsonville, Alabama, and Tacoma, Washington. In 
the gas-fired potassium boiler project, all of the design work were 
completed except for several of the instrument and control draw- 
ings. In the design studies of a coal-fired alkali metal vapor topping 
cycle, the first phase of a cycle analysis and the design and analysis 
of a metal vapor turbine were completed. A report entitled “Critical 
Component Test Facility—Advance Planning for Test Modules” 
presents the planning study for the conceptual design of component 
test modules on a nonsite-specific basis. Engineering studies, project 
evaluation and process and program analysis of coal conversion 
processes were continued. A report on the landfill storage of solid 
wastes from coal conversion is being finalized. In the coal-fueled 
MIUS project, a series of successful tests of the coal feeding system 
and a report on the analysis of 500-hr fire-side corrosion tests in a 
fluidized bed combustor were completed. 


13654 (ORNL/TM—6104) Coal technology pr . Progress 
report, September 1977. (Oak Ridge National Lab., Tenn. (USA)). 
= 1977. Contract W-7405-ENG-26. 56p. Dep. NTIS, PC A04/MF 
AOl. 

A successful hydrocarbonization experiment at 300 psi of 
hydrogen and approximately 1050°F was completed with Illinois 
No. 6 coal that had been chemically pretreated with aqueous CaO 
and NaOH. In pressurized carbonization, one successful experiment 
at approximately 1100°F and 415 psi of methane was completed with 
vacuum distillation residue from the H-Coal process. In the thick 
section pressure vessel work, procedures are being developed with 
the DATA TRAK heat treating facility to allow preparation of 
relatively large heat treated samples of 2 '/, Cr-1 Mo steel. In the 
Gas-Fired Potassium Boiler Project, the potassium system installa- 
tion was completed, the fill and drain tank was filled with potassium, 
and the checkout of the instruments and controls was nearly com- 
pleted. The Coal-Fired Alkali Metal Power System Design Study 
was completed and a draft report describing the design was issued. 
Cesium was selected as the working fluid for the topping cycle. For 
the reference design, the furnace operated at atmospheric pressure 
and the cycle conditions for the power conversion systems were 
1500°F (1089 K) to 900°F (756 K) for the topping cycle and 2400 psi 
(16.5 MPa)/1000°F (811 K)/1000°F (811 K) to 1 1/2 in. Hg (5079 
Pa) for the steam system. ORNL was requested by DOE to develop 
a program for testing coal feeders currently under development. 
Work was continued on process modeling, the preparation of a 
Synthetic Fuels Research Digest, a survey of industrial coal conver- 
sion equipment capabilities, and studies of flash hydropyrolysis, hot 
gas purification processes, processes for heat recovery, and hydro- 
gen production by the steam/molten iron process. Process and 
program analysis studies were continued on low-Btu gasification, 
direct combustion, advanced power conversion systems, liquefac- 
tion, high-Btu gasification, in-situ gasification, and coa! beneficiation. 
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13655 (SAN—1429-25) Molten salt coal gasification PDU 
monthly progress report No. 19 for October 1977. (Atomics 
International Div., Canoga Park, Calif. (USA)). 10 Nov 1977. Con- 
tract EF-77-C-03-1429. 14p. Dep. NTIS, PC A02/MF AO1. 

Engineering drawings defining the —— civil construc- 
tion work were completed, reviewed, and released for construction. 
The designs cover foundations for the solids handling and propane 
supply equipment and pipe —- for the pneumatic conveyor 
er ill carry crushed coal from the coal mill to the coal storage 
silo. A Revision B of electrical, piping and instrumentation drawings 
was prepared to update them in accordance with vendor submittals 
received as of mid-October. Technical data submittals are continuing 
to be received and reviewed. Where these require design changes, 
the appropriate drawings are being marked up for a future update. 
The procurement/delivery status of all major process equipment 
items is shown. Over half of the items listed are now on site. 
Engineering and Purchasing activities to expedite submittal and 
review of vendor data and delivery of the hardware have been 
—— concerned with the solids handling system (high and 
low pressure), product gas combustor, H2S incinerator, spray dryer, 
calciner, ash filter, and certain control and relief valves. 


13656 Process for gasifying coal or other carbon containing 
material. Shirakawa, S.; Iwahashi, K.; Nishi, A.; Honda, K.; Taoda, 
K. (to Mitsubishi Jukogyo Kabushiki Kaisha). US Patent 4,052,172. 4 
Oct 1977. Priority date 3 Jul 1974, Japan. 10p. 

A process and apparatus are disclosed for gasifying coal or 
other carbon-containing material in a —_ reactor which com- 
prises a fluidizing bed reaction chamber disposed upstream and a jet- 
system reaction chamber disposed downstream, providing means for 
supplying an object of gasification such as coal and a gasifying agent 
in said jet-system reaction chamber, providing a dust-removing 
device at the exit flue of said jet-system reaction chamber, said 
fluidizing bed reaction chamber having a system of supplying col- 
lected solid of said dust removing device, means for supplying a 
gasifying agent and means for taking out ashes. 


13657 Simultaneous gasification of coal and pyrolysis of organic 
solid waste materials. Schulz, H.W. (to Dynecology Incorporated). 
US Patent 4,052,173. 4 Oct 1977. Filed date 12 ~ 1976. 12p. 

Gaseous fuels are produced by a process which involves 
simultaneous gasification of coal and pyrolysis of organic solid waste 
materials. A mixture of coal and organic solid waste materials is fed 
to the top of a reaction vessel such as a vertical shaft furnace or a 
blast furnace, wherein the feed is dried by heat exchange with the 
gases rising from the lower section of the reactor. Steam and an 
oxidant gas containing at least 75 volume percent oxygen are intro- 
duced to the bottom of the reactor for partially combusting coke and 
char in a partial combustion zone thereby providing the thermal 
driving force for the reactions in the reactor. The organic solid 
waste materials are pyrolyzed and the volatile components of the 
coal destructively distilled simultaneously in the presence of hydro- 
gen in a pyrolysis and coking zone of the reactor wherein the 
organic solid waste materials are converted into char and the coal is 
converted into coke. The char and coke are reacted with oxygen and 
steam in the partial combustion zone. The descending inorganic 
materials are fused and the fused slag and molten metals are tapped 
from the bottom of the reactor. The gaseous products are removed 
from the top of the furnace and subjected to a product recovery 
section to remove the undesirable components. The ratio of hydro- 
gen to carbon monoxide can be varied over a wide, commercially 
important range, by feeding secondary steam to a high temperature 
reaction zone intermediate the partial combustion zone and the 
pyrolysis and coking zone. Depending upon the ratio of hydrogen to 
carbon monoxide produced, the gaseous products can be used as fuel 
or as a synthesis gas for the production of methanol or methane. 
Gaseous product containing larger quantities of methane may be 
produced by maintaining the reactor at elevated pressures during the 
process. 


13658 Method and apparatus for removing vapors and aerosols 
from gases produced in a gasification plant. Gernhardt, P.; Grams, 
W.; Pohl, S.; Danguillier, W. (to Dr. C. Otto and Comp. GmbH). US 
Patent 4,049,570. 20 Sep 1977. Priority date 5 Oct 1974, German, 
Federal Republic of (F.R. Germany). 6p. 

The high temperature gasification of solid fuel or mixtures of 
solid and liquid fuels is carried out by a method and apparatus 
wherein the gasified product from a high temperature gasification 
chamber having a slag bath therein is fed into a first dust collector. 
Gases, including vapors or aerosols, are fed from the dust collector 
into a waste heat boiler to reduce the temperature of the gases down 
to about 250°C. The solids which essentially include flue coke are 
discharged from the dust collector into a separate heat exchanger 
wherein the temperature of the solids is reduced down to about 
200°C. The cooled solids and the cooled gases are fed into an 
absorption chamber wherein for a period of 1 to 10 seconds, the 
aerosols are absorbed into the flue coke. The absorption chamber is 
connected to a second dust collector that separates the gases from 
the flue coke having the absorbed aerosols. The purified gases are 
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then discharged from the second dust collector and the flue coke 
with the absorbed aerosols is returned to the slag bath in the 
gasification chamber. 


13659 Feeder for coal-gasification reactor. Baron, G.; Bierbach, 
H.; Hafke, C.; Zolzer, K. (to Metallgesellschaft AG). US Patent 
4,047,901. 13 Sep 1977. Priority date 17 Sep 1975, German, Federal 
Republic of (F.R. Germany). 4p. 

A device for feeding granular and dust coal to a coal- 
gasifying reactor which operates under a pressure of 5 to 150 bars is 
described. A stationary housing is connected to the coal inlet of the 
reactor and a lock chamber member is rotatedly mounted therein. 
The lock chamber member is movable between coal-receiving posi- 
tion and a coal-discharging position. The lock chamber member has 
at least one chamber which is open only at one end and contains a 
displacing device which extends approximately to the entrance of 
the chamber. The displacing device substantially prevents an ingress 
of product gas into the chamber when in the discharge position. 


13660 Synthesis gas production. Kalina, T.; Moore, R.E. (to 
Exxon Research and Engineering Co.). US Patent 4,046,523. 6 Sep 
1977. Filed date 7 Oct 1974. 14p. 

Raw synthesis gas produced by the gasification of coal, heavy 
oil or similar carbonaceous material is contacted with a reforming 
catalyst at a temperature in the range between about 1000° and about 
1800°F and at a pressure between about 100 and about 2000 psig 
prior to adjustment of the carbon monoxide-to-hydrogen ratio and 
treatment of the gas to increase its Btu content. This catalytic 
reforming step eliminates C2+ compounds in the gas which tend to 
form tarry downstream waste products requiring further treatment, 
obviates polymerization problems which may otherwise interfere 
with upgrading of the gas by means of the water gas shift and 
methanation reactions, and improves overall process thermal effi- 
ciency by making possible efficient low level heat recovery. 


13661 Extraction from underground coal deposits. Fisher, S.T.; 
Fisher, C.B. US Patent 4,043,393. 23 Aug 1977. Filed date 29 Jul 
1976. 16p. 

A method of extracting hydrocarbons, energy and other 
products in situ from an underground coal deposit is presented. A 
selected part of the coal deposit is heated by electrical induction to 
temperatures high enough to effect the destructive distillation of 
coal. The gases and liquids so produced are collected. Next, air or 
oxygen is injected into the remaining deposit which consists primar- 
ily of coke in order to burn it in place. The hot combustion gases 
thereby yielded are led to the surface of the deposit to generate 
energy. Lastly, the heat remaining underground after the coke has 
been burned is extracted by injecting water or steam into the deposit. 
The resulting steam is conducted to the surface to drive a steam 
turbine. The electrical induction heating is conveniently effected by 
passing a selected time varying current through a conductive path 
encompassing that part of the coal deposit to be heated. 


13662 Reactor for gasifying solid fuels, particularly coal, under 
superatmospheric pressure. Rudolph, R.; Bierbach, H.; Kuepfer, H.; 
Hafke, C.; Kohlen, R. (to Metallgesellschaft AG). US Patent 
4,040,800. 9 Aug 1977. Priority date 26 Feb 1976, German, Federal 
Republic of (F.R. Germany). 2p. 

An apparatus for gasifying solid fuels such as coal, in a 
packed bed by a treatment with a gasifying agent such as free 
oxygen-containing gas and water vapor under pressure, comprising a 
water-cooled reactor housing provided in its lower portion with 
gasifying agent inlet openings, a fuel distributor mounted on a 
vertical axis, a stirrer on a shaft disposed in the fuel bed in the upper 
portion of the reactor, and independent first and second drive means 
for independently rotating the fuel distributor and stirrer. Advanta- 
geously the distributor includes a hollow bearing shaft coaxial with 
the shaft of the stirrer and the stirrer shaft also has a bearing, a 
common bearing support cooperating with both of the bearings. 


13663 Outlook for coal: critical times for a critical fuel, New 
York, NY. New York; Energy Bureau, Inc. (27 Jun 1977). vp. (NP— 
22290). 

The Energy Bureau announces the second annual executive 
briefing on the outlook for coal, an important program on a critical 
energy subject. The briefing was keynoted by Senator Jennings 
Randolph of West Virginia, chairman of the Committee on the 
Environment and Public Works, and chaired by Gerard C. Gambs, 
vice president, Fuels and Energy, Ford, Bacon and Davis. The 
briefing was particularly timely in view of the renewed interest in 
increasing the use of coal, our greatest fossil-energy resource. But 
there are major, little-realized obstacles to coal’s growth, namely: 
legislative, financial, and transportation. This executive briefing fo- 
cused on the real coal world, pricing, economics, finance, legislation 
and regulation, present and future, government policies, present and 
future, among others. It gathered together leading coal experts from 
government, industry, and finance to discuss this subject. The papers 
were abstracted and indexed separately. 
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13664 Keynote presentation. Randolph, J. pp 10p, Paper 1 of In 
Outlook for coal: critical times for a critical fuel, New York, NY. 
New York; Energy Bureau, Inc. (27 Jun 1977). 

This keynote talk by Sen. Randolph traces the history of 
work on the production of synthetic fuels from coal in the USA. 
Included also are comments on the direct use of coal and environ- 
mental aspects of the energy situation. 


13665 Method for in situ gasification of a subterranean coal bed. 
Shuck, L.Z. (to Energy Research and Development Administration). 
US Patent 4,026,356. 31 May 1977. Filed date 29 Apr 1976. 8p. 

PAT-APPL-681,647. 

The method of the present invention relates to providing 
controlled directional bores in subterranean earth formations, espe- 
cially coal beds for facilitating in situ gasification operations. Bore- 
holes penetrating the coal beds are interconnected by laser-drilled 
bores disposed in various arrays at selected angles to the major 
permeability direction in the coal bed. These laser-drilled bores are 
enlarged by fracturing prior to the gasification of the coal bed to 
facilitate the establishing of combustion zones of selected configura- 
tions in the coal bed for maximizing the efficiency of the gasification 
operation. 


13666 High pressure rotary piston coal feeder for coal gasifica- 
tion applications. Gencsoy, H.T. (to Energy Research and Develop- 
ment Administration). US Patent 4,025,317. 24 May 1977. Filed date 
12 Aug 1976. 8p. 

PAT-APPL-713,751. 

The subject development is directed to an apparatus for 
feeding pulverized coal into a coal gasifier operating at relatively 
high pressures and elevated temperatures. This apparatus is a rotary 
piston feeder which comprises a circular casing having a coal 
loading opening therein diametrically opposed from a coal discharge 
and contains a rotatable discoid rotor having a cylinder in which a 
reciprocateable piston is disposed. The reciprocation of the piston 
within the cylinder is provided by a stationary conjugate cam 
arrangement whereby the pulverized coal from a coal hopper at 
atmospheric pressure can be introduced into the cylinder cavity and 
then discharged therefrom into the high-pressure gasifier without the 
loss of high pressure gases from within the latter. 


13667 New developments in conventional gasification for brown 
coal, Franke, F.H.; Pattas, E.; Kloecker, K.J. (Rheinische Braunkoh- 
lenwerke A.G., Koeln (Germany, F.R.)). Verfahrenstechnik (Mainz); 
11: No. 5, 288-294(May 1977). (In German). 

None intergrated or, rather, intergrated plant concepts of the 
steam generator and the high-temperature Winkler gas generator 
have been disscussed as examples of new conventional gasification 
methods on a brown coal basis. On the basis of these gasification 
methods it is pointed out which plant parts and components are of 
particular interest in gasification technology. For example, coal 
conveyance (lock-hopper, slurry and snail systems), the gasification 
reactor, ash ejection and product gas de-dusting are dealt with as 
characteristic plant components for coal gasification. The goal of 
these observations is the employment of optimal components and 
plant parts in coal gasification. 


13668 (ORNL-tr—4447) New equipment for underground coal 
gasification. Beckervordersandforth, P.; Wenzel, W.; Franke, F.H.; 
Gudenau, H.W. May 1977. Translation of PM-53. 16p. Dep. NTIS, 
PC A02/MF AO1. 

When one compares world fuel reserves with annual con- 
sumption, it is obvious that only with coal are the reserves sufficient 
to last more than a few generations (uranium and thorium reserves 
are not large unless they can be used in breeder reactors). Coal is 
exploited by underground and surface mining, but these are both 
limited economically and technologically by depth, tectonics and the 
overburden. West Germany has large coal deposits too deep to be 
accessible by current or anticipated future conditions. Underground 
gasification could be implemented to use this coal. Underground 
gasification has been practiced on a large scale only in the USSR. 
The chemical equations, methods of borehole linking and problems 
encountered with underground gasification are described (water in 
flux, gas and heat losses, ash and rock fusion, unsatisfactory knowl- 
edge of the process and lack of regulation). Work is going on at 
three locations (at INIEX at Liege, Belgium; at RWTH Aachen; and 
in the Saarberg-Interplan GmbH in Saarbruechen). It is devoted 
mainly to gasification of deposits not technically nor economically 
accessible to mining, gasification under pressure and under alternat- 
ing pressures, and control by use of air, oxygen and steam or 
hydrogen according to market demands. (LTN) 


13669 Method of waste heat utilization in gasifica- 
tion. Wenzel, W.; Franke, F.H.; Gudenau, H.W. German(FRG) 
Patent 2,533,658/A/. 10 Feb 1977. 4p. (In German). 

The gasification takes place at reaction temperatures from 
1,000 to 1,100°C. High heat losses occur by heat transfer to the 
adjoining anorganic strata, if the thickness (e.g. 1 meter) of the seams 
is very small. This fact can call in question the economy of under- 
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ound gasification. It is suggested to generate steam with this waste 
eat, to draw it off through the boreholes and to use it for energy 
generation. If reverse gasification is used, the water may be fed 
through the gas-discharge drillings during the gasification process. 


13670 Combined process for underground gasification. Wenzel, 
W.,; Franke, F.H.; Gudenau, H.W. German(FRG) Patent 2,533,659/ 
A/. 10 Feb 1977. 6p. (In German). 

Diversified processes and methods have been suggested or 
used for underground gasification. In order to clear the deposits as 
perfectly as possible of coal, the employment of the different meth- 
ods in one and the same deposit is recommended in dependence on 
the gasification progress. In the first step the deposits, developed by 
drillings and hydrocracking, are gasified with hydrogen under alter- 
nating pressure. In the second phase the gasification is carried out 
with oxygen. In the third step there follows a flow-through gasifica- 
tion with hydrogen under alternating pressure. The getting down of 
the coal residuals takes place by pure air gasification during which a 
high combustion of the gases under excess air occurs. The latent heat 
of the deposit can be used finally for the generation of steam by 
feeding in water. 


13671 Underground gasification of coal using a pulsating gas 
flow. Wenzel, W.; Franke, F.H.; Gudenau, H.W. German(FRG) 
Patent 2,533,660/A/. 10 Feb 1977. 7p. (In German). 

After longer underground gasification operations, difficulties 
arise, caused by the extension of junction-channels between the 
drillings. Thus the blown in gasification medium is only partly 
utilized. A pulsating change of pressure in the gasification chamber 
is recommended to obtain a better contact between the coal and the 
reaction medium. The following possibilities are suggested to give 
rise to pressure shocks: (1) Alternating connection and disconnection 
of blowers and/or throttle elements in the inlet or outlet gas pipe; (2) 
feeding of explosive materials into the deposit through the drillings; 
(3) introduction of detonating gas into the deposit; (4) introduction 
of air or oxygen for hydro-gasification. As a further advantage, the 
superimposition of these pulsating practices by long-time pressure 
changes between 20 and 40 bar is suggested. 


13672 Process for the generation of synthesis gases. Baron, G.; 
Bierbach, H.; Hafke, C.; Pockrandt, G. (to Metallgesellschaft A.G., 
Frankfurt am Main (Germany, F.R.)). German(FRG) Patent 
a 20 Jan 1977. 13p. (In German). 

1 fig. 

In the pressure-gasification of solid fuels (especially coal) a 
raw gas is produced having temperatures between 350 and 700°C. 
This gas contains components (e.g. phenols, fatty acids, ammonia), 
which disturb the further processing. For that reason the raw gas is 
caused to react with uncombined oxygen to an intermediate product 
at temperatures from 800 up to 1,400°C and pressures from 5 to 150 
bar. In this reactor the solid fuels should have a grain size from 0 to 
2 mm, especially from 0.03 to 0.3 mm. Liquid hydrocarbons are fed 
evaporated or atomized. The reactor is partly filled with granulates, 
having a grain size from 3 to 80 mm, especially 5-30 mm. In order to 
accelerate the reaction advantageously those granulates are used, 
which show a catalytic effect (e.g. nickel, cobalt, chromium). The 
granulate bed is moved mechanically or brought pneumatically in a 
whirling motion. Further claims contain the purification of the 
granulates, the generation of the reaction heat and the selection of 
the gasification agents. 


13673 Application of special fluidized-bed techniques to coal gasi- 
fication. Patterson, G.K. (Univ. of Missouri, Rolla). pp 122-128 of In 
Proceedings of the third annual UMR-MEC conference on energy: 
energy crisis, an evaluation of our resource potential. Morgan, J.D. 
(ed.). North Hollywood, CA; Western Periodical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

The properties of fluidized beds can be drastically altered by 
the insertion of various types of internal structures. These include 
screens of all types and orientations, baffles both horizontal and 
vertical, and heat transfer surfaces. Experimental studies of certain of 
these internals have been carried out at UMR with the aim of 
improving the quality of the fluid bed. By improved quality is 
usually meant smoother, better controlled fluidization, minimized 
slugging, improved gas-solid contacting, increased or smoothed heat 
or electrical conduction, and control of the solids movement pattern. 
What has been learned at UMR, particularly with difficult to fluidize 
materials, and other data in the literature is applied in this paper to 
considerations of the design of fluidized-bed coal gasifiers. Implica- 
tions to several gasifier design types are discussed. Recommenda- 
tions for future research work related to fluidized coal gasifier 
design are presented with regard to the needs of each design type. 


13674 Status of and need for new coal gasification technology. 
Bowden, J.R. (Conoco Coal Development Co., Stamford, CT). pp 
129-134 of In Proceedings of the third annual UMR-MEC confer- 
ence on energy: energy crisis, an evaluation of our resource poten- 
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tial. Morgan, J.D. (ed.). North Hollywood, CA; Western Periodical 
Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

Movement toward a domestic coal-based energy policy has 
been barely perceptible since the Arab oil embargo of 1973-1974. 
Rapidly declining supplies of natural gas for small businesses and 
residential uses can be supplemented by coal gasification or replace- 
ment of gas by coal as a power-generating fuel. At this time it 
probably is the better choice to use coal to generate power instead of 
gas. Second-generation coal gasification processes under develop- 
ment with ERDA financial help will not change this balance in the 
next 10 years, if at all. 


13675 Method for the production of gaseous fuels with high 
calorific value in connection with the fabrication of fine grained low 
temperature carbonization coke. Beckmann, F.; Goossens, W.; Her- 
mann, W. (to Eschweiler Bergwerks-Verein A.G., Herzogenrath 
(Germany, F.R.)). German(FRG) Patent 2,524,691/A/. 23 Dec 
1976. 11p. (In German). 

The invention connects the gasification of coal under low 
pressure with the fabrication of fine-grained low-temperature coke. 
The fuel to be carbonized at low temperature is inserted into the at 
least 850°C hot gaseous fuel generatedly gasification and is carbon- 
ized at low temperature in a fluidized or in a concurrent flow. 
Preferably the gaseous fuel temperature is to be adjusted at more 
than 1,100°C because of the ratio of interacting components. The 
calorific value of the production gas is substantially determined by 
the chosen ratio of N2/Oz, by the adjusted gasification temperature 
and by the percentage of low temperature gas. 


13676 Cyclic flow underground coal gasification process. Bissett, 
L.A. (to Energy Research and Development Administration). US 
Patent A 751,624. 17 Dec 1976. 14p. 

The present invention is directed to a method of in situ coal 
gasification for providing the product gas with an enriched concen- 
tration of carbon monoxide. The method is practiced by establishing 
a pair of combustion zones in spaced-apart boreholes within a 
subterranean coal bed and then cyclically terminating the combus- 
tion in the first of the two zones to establish a forward burn in the 
coal bed so that while an exothermic reaction is occurring in the 
second combustion zone to provide CO:-laden product gas, an 
endothermic CO-forming reaction is occurring in the first combus- 
tion zone between the CO»-laden gas percolating thereinto and the 
hot carbon in the wall defining the first combustion zone to increase 
the concentration of CO in the product gas. When the endothermic 
reaction slows to a selected activity the roles of the combustion 
zones are reversed by re-establishing an exothermic combustion 
reaction in the first zone and terminating the combustion in the 
second zone. 


13677 Gasification process for carbonaceous material. Banchik, 
I.N.; Bode, G.W.; Anwer, J.; Lemberg, W.; Sud, K.K. (to BAMAG 
Verfahrenstechnik G.m.b.H., Butzbach (Germany,  F.R.)). 
German(FRG) Patent 2,624,857/A/. 16 Dec 1976. 65p. (In German). 

4 figs.; 1 tab. 

The inventor proposes continuous pressure gasification under 

selective conditions in a fluidized bed. The gasification material - 
preferably coal or coke - is fed in such a quantity, that the fluidized 
bed shows a height from 1.22 to 6 meter. Above the bed is a diluted 
gas zone. The gasification agent is an oxygen-containing gas, which 
contains upto 50% steam. This agent is fed at various points of the 
circumference and in different heights. At least 50% of the steam is 
fed from the bottom and serves for the fluidization of the bed. The 
solid material remains from 30 to 100 minutes in the reactor. The 
gaseous reaction product flows in 2-50 seconds through the diluted 
gas zone. The gasification is carried out especially under a tempera- 
ture from 927°C to 1205°C and under pressures from 6 to 14 ata. A 
lot of other claims concern the cleaning of the gas, process variations 
and additional steps for the processing of certain gas qualities or final 
products. 
13678 Reactor for the pressure gasification of coal. Kuepfer, H.; 
Lange, P.; Rudolph, P. (to Metallgesellschaft A.G., Frankfurt am 
Main (Germany, F.R.)). German(FRG) Patent 2,524,445/A/. 9 Dec 
1976. 15p. (In German). 

The invention concerns a pressure reactor, which is working 
with a pressure of 5-100 bar, a temperature about 800°C, and which 
is equipped with a water-cooled case and a rotating grate. For 
achieving a uniform gasification, the following structural steps are 
proposed: 1) The grate is composed at least of two non-interdepen- 
dent rotary elements. Thereby the inside grate should have the 0.5- 
0.8-times of the internal diameter of the reactor; 2) the inside grate 
should be fitted out with outlet openings for the gasification agent. 
The bearings of the grate elements should be designed in such a way 
that a steam flow is possible; 3) the reactor case should expand by 2- 
4° down to the bottom. 
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13679 Device for gas generation. Duerrfeld, R.; van Heek, K.H.; 
Bittighofer, H.; Kinzler, F.; Gaessler, H.; Schittko, H. (to Mannes- 
mann-Roehrenwerke A.G., Duesseldorf (Germany, F.R.); Berg- 
werksverband G.m.b.H., Essen (Germany, F.R.)). German(FRG) 
Patent —: 9 Dec 1976. 3p. (In German). 

igs. 

For the production of water gas from coal, the inventor 
proposes to use a stationary cylindrical retort working under in- 
creased pressure, with heat input by means of heating pipes. For this 
heating, the heat energy of a gas should be used which is won in a 
nuclear reactor. The internal room of the gasification reactor is 
composed of a perforated low tube in which the steam is fed. This 
steam forms a fluidized bed of the fed fine-grained coal in the larger 
upper room. The heating pipes plunge in this fluidized bed. Out of 
this room, the residues and the produced water gas should be 
discharged. For the regulation of the coal throughput, the retort or 
the tub must have an adjustable inclination in the direction of the 
outlet side. Further claims concern the design of the cooling and the 
arrangement of the heating pipes. 


13680 Method and equipment to produce a gaseous carbon mon- 
oxide and hydrogen containing mixture. Callcott, T.G.; Deague, T.K. 
(to Broken Hill Proprietary Co. Ltd., Melbourne (Australia)). 
German(FRG) Patent 2,620,614/A/. 25 Nov 1976. 33p. (In 
German). 

8 figs.; 4 tabs. 

The object of the method according to the invention to 

roduce CO and He containing gases (coke gas, synthesis gas) in 
large amounts, is to get round the problems occurring in the usually 
_— methods of part-combustion of fuels, such as bulky reaction 
chambers, material losses, deposits on the inner side of the reactor 
etc. This is achieved firstly by a complete combustion of a primary 
fuel, whereafter the resulting CO. and H2O is converted with a 
secondary fuel in order to produce quantities of H, and CO. The 
oxidizing gas and the primary fuel are led into a cylindrical symmet- 
rical reaction vessel and mixed so that a compressible gaseous 
mixture results which in a second stage will be fed into a highly 
turbulent, compact and self-contained configuration. Upon igniting 
the mixture, a closed zone of total combustion develops here and a 
complete gasification of a solid or liquid fuel can take place. The hot 
gaseous products can escape from this zone into a further zone 
where, by chemical interaction with the secondary fuel fed in here, a 
gaseous mixture with larger amounts of CO and Hp occurs. 


13681 Process and device for the cleaning of gases during coal 
pressure gasification with additional tar or tar-oil washing and the 
necessary heating of the system during part load operation and the 
simultaneous final cleaning and H.S-absorption of the gases which are 
led into the expansion turbine. Hoelter, H.; Gresch, H.; Igelbuescher, 
H. German(FRG) Patent 2,519,487/A/. 18 Nov 1976. 7p. (In 
German). 

In this additional patent to the patent 2509947.2, the inventor 
suggests to mix the tar with a lower-boiling tar-oil fraction in the 
first step of the gas washing. With this action the viscosity should be 
raised. This makes it possible to combine more tar of the rawgas 
with the scrubber tar. Furthermore, it is possible to win energy from 
the tar with a heat exchanger. This energy may be used for reheating 
the gas or for steam production. In contrast to the head claim, H2S- 
absorbing dust should be given into the process after scrubber- 
washing and subsequently separated with a pressure filter. The 
insertion of a high-pressure hot-gas cyclon before the first washing 
step is regarded as being advantageous. This method should protect 
the whole gas cleaning from an excessive dust loading. 


13682 Process of underground gasification. Antonova, R.L,; 
Kreinin, E.V. (to Vsesoyuznyj Nauchno-Issledovatel'skij Inst. 
Ispol’zovanija Gazav Narodnom Chozjajstve, Podzemnogo Char- 
nenija Nefti, Nefteproduktov i Szhizhennykh Gazov, Moscow 
(USSR)). German(FRG) Patent 2,609,249/A/. 4 Nov 1976. 13p. (In 
German). 

The invention suggests to optimize the process control of 
underground gasifications with the aid of empireally determined 
formulas. This method allows the production of a fuel gas with a 
sufficient net calorie power (if possible 1000-1100kcal/m*) and with 
a gasification efficiency of at least 60%. In accordance to this, the 
delivered quantity of water must be reduced and fixed if possible by 
dewatering borings. The added quantity of air must be chosen 
according to the water content, the quality of the coal, and the 
thickness of the seams. Thus, the velocity of gasification can be 
controlled without any additional operating steps or additional de- 
vices. 


13683 Method and device for feeding dry flowable coal dust into 
a high-pressure coal gasifier. Staudinger, G. (to Shell Internationale 
Research Maatschappij N.V., The Hague (Netherlands)). 
German(FRG) Patent 2,617 ,490/A/. 4 Nov 1976. 19p. (In German). 

The inventor suggests the fluidizing of coal dust with inert 
gas in a prechamber in order to overcome the difficulties which 
result from the high temperature of the reactor. The prechamber 
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must have at least the same pressure as the gasifier. A centrifugal 
pump is used for feeding the coal dust through a filling tube into the 
chamber on account of centrifugal forel. The added gas is carried 
out through a separate tube at a temperature as low as possible. A 
certain quantity of the gas is sucked through the holes of the 
centrifugal tube. The fluidized coal dust is fed into the reactor by a 
proportioning screw (a preferably feed screw). Numerous proposals 
describe the constructive carrying and of the coal feeding and the 
regulation of the rotor for various operating conditions. 


13684 Producer gas and its use for the manufacture of lime. 
Gupta, A.K.; Kumar, S. Chem. Age India; 27: No. 4, 371-373(Apr 
1976). 

An analysis of available data indicates that coal-based produc- 
er gas is superior to coal or wood as a fuel for lime kilns and much 
more readily available than oil or natural gas. With producer gas, 
chemical-grade lime is obtained, and the kiln capacity is increased, so 
that a smaller unit can be used or more lime obtained. With a 
mixture of coal and wood as the fuel, the lime produced is contami- 
nated with ash. The added cost of the gas-producer unit can be paid 
out in one year owing to the greater demand for and the consequent 
higher prices obtainable for the chemical-grade product. In addition, 
the flue gases from the kiln can be used in place of steam to heat the 
gas producer, but experimental studies are needed to determine the 
magnitude of the savings in fuel consumption. 15 references. 


13685 Design of autothermic coal gasification plants for different 
product gas compositions. Neumann, K.K.; Nitschke, E. (Uhde (F.) 
G.m.b.H., Dortmund (Germany, F.R.)). pp 328-347 of In Compendi- 
um 76/77. Bd. 1. DGMK-Vortraege. Klamann, D.; Asinger, F.; 
Boigk, H.; Oelert, H.H.; Peters, W. (eds.). Leinfelden-Echterdingen, 
Germany, F.R.; Industrieverl. von Hernhaussen (1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

Plants for autothermic coal gasification by means of oxygen 
with the addition of water, steam and oil can be designed for a given 
type of coal with a fairly broad range of possible mixing ratios and 
with different pre-heating temperatures of the feedstreams. Pressure 
and recycle rate will also influence the process. The influence of 
these factors on reaction temperature, product gas composition and 
efficiency is demonstrated. For this purpose, a thermodynamically 
determined mathematical model is used with preprogrammed pro- 
gramme modules for the unit operations and allowing for complex 
equipment configurations. The mass and enthalpy balances are 
always maintained in the correct relationship. Design cases are 
shown, which cover the technically relevant field and which may be 
used as an initial orientation for a design. An exact computation of 
the actual design case will always follow. 


13686 Study on coal gasification plant with nuclear process heat 
in Saarland. Kirchhoff, R. (Bergbau-Forschung G.m.b.H., Essen 
(Germany, F.R.)); Mueller, R. (Saarbergwerke A.G., Saarbruecken 
(Germany, F.R.)). pp 348-360 of In Compendium 76/77. Bd. 1. 
DGMK-Vortraege. Klamann, D.; Asinger, F.; Boigk, H.; Oelert, 
H.H.; Peters, W. (eds.). Leinfelden-Echterdingen, Germany, F.R.; 
Industrieverl. von Hernhaussen (1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

The connection between nuclear reactor, gasification plant 
and coal mine was investigated as an example for a concrete location 
in Saarland (BRD). Several locations were according to the nuclear 
licensing procedure, the availability of utilities and the capital costs 
for the connection to a transport system and the next grid investigat- 
ed. A special problem was the relation between the production of 
SNG and electric power of the nuclear process heat plant for the 
local consumers to plan. For this reason an investigation of the 
market for SNG, methanol and electric power in Saarland and in 
BRD was necessary. The designed plant is able to produce 5.65 x 
10'° scft SNG (HHV = 895.4 BTU/scft) from 4.6 x 10° Ibs bitumi- 
nous coal. For different consumptions of SNG in various seasons the 
plant is able to produce methanol instead of SNG. In addition the 
plant constantly produces 870 MW electric power. 


13687 Catalyzed hydrogen and steam gasification of coal and coal 
chars. Wilks, K.A. Cleveland; Case Western Reserve Univ. (1976). 
253p. University Microfilms Order No. 77-11,941. 

Thesis (Ph. D.). 

Kinetic studies of the hydrogen and steam gasification reac- 
tions with and without catalysts were accomplished using a high 
temperature, high pressure recording thermobalance. Three different 
bituminous coal-derived chars were used for the hydrogasification 
study, and one char and three coals of different rank were used in 
the steam gasification study. The hydrogasification reaction order 
was one with respect to the hydrogen pressure. Steam gasification 
reaction rates were independent of steam pressure. The initial activa- 
tion enthalpies for steam gasification were extremely low, less than 
20 kcal/mole, about one-half of the hydrogen activation enthalpies. 
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The rates of the chemically controlled hydrogen and steam reactions 
were proportional to the remaining mass of ash-free carbonaceous 
material. Catalyst concentrations of 1 wt percent were not particu- 
larly effective. Raising the catalyst concentration to 5 and 10 wt 
percent showed increasingly greater catalytic activity. Catalyst con- 
tacting by water impregnation was more effective than dry mixing 
for increasing the gasification rate. A survey of catalysts showed the 
potassium catalysts were the most active in both hydrogen and 
steam. Catalysts increased the methane yield at 850°C primarily in 
the initial devolatilization step. Methane production at 650°C was 
decreased by catalysts compared to the noncatalyzed samples at 
650°C. However, the production of methane with catalysts at 650°C 
was the same as the noncatalyzed samples at 850°C. Electron 
microprobe analysis of the samples showed even catalyst distribu- 
tions, and little evidence for catalyst penetration into the particle 
before or after partial gasification. Scanning electron microscopy 
showed the formation of pretreatment skins and cavitied, cellular 
interior for high swelling particles. 


13688 Operation of a commercial-size Riley—Morgan coal gasi- 
fier. Rawdon, A.H.; Lisauskas, R.A.; Johnson, S.A. (Roley Stoker 
Corp., Worcester, MA). Proc. Am. Power Conf.; 38: 513-524(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Coal gasification tests were conducted on a commercial-scale 
Riley-Morgan gas producer. This unit allowed the manufacturer to 
accumulate valuable design data on typical caking bituminous coals 
and to evaluate various improvements upon the original Morgan 
design. Results indicate that a deep-bed agitator allows the successful 
gasification of caking bituminous coals in the Riley-Morgan gas 
producer. The rate at which coal can be gasified depends greatly on 
its particle size distribution and fixed-carbon content. Major and 
minor gas constituents and process byproducts have been identified 
and correlated with process operating parameters. The final result of 
this on-going research is the evolution of a reliable gas-producer- 
system design. 


13689 Materials problems (real and imagined) in coal gasification 
plants. Frankel, H.E.; Mills, G.A.; Bakker, W.T. pp 551-590 of In 
Critical materials problems in energy production. Stein, C. (ed.). 
New York; Academic Press, Inc. (1976). 

Materials behavior in coal gasification processes is reviewed. 
Metals, ceramics and catalytic materials are considered. (GHT) 


13690 Process to generate gas from solid fuels. Wenzel, W.; 
Beckervordersandforth, P.C.; Franke, F. (to Rheinische Braunkoh- 
lenwerke A.G., Koeln (Germany, F.R.)). German(FRG) Patent 
2,421,114/A/. 20 Nov 1975. 17p. (In German). 

The invention has the intent to obtain a clean and rich gas 
with a maximum heat utilization. For this, it is proposed to gasify 
two types of fuels, with different gasification temperatures and 
reactivities, one after the other in two stages connected in series. The 
hot gas of the first stage (e.g. the gasification of bituminous coal) is 
used as the gasification agent in the second stage (e.g. the gasifica- 
tion of lignite). A further advantage is to be found in the fact that the 
gas of the first step may be cleaned of tar and sulfur in the second 
step under certain conditions of the fuel and the ash. Further 
variations of the process (extent of the coal conversion, input of heat 
and hydrogen) may change the specific composition of the gas as 
desired. A fluidized bed is suggested for the gasification. 


13691 Process for manufacturing a substitute natural gas from 
coal. Klose, E.; Toufar, W. Freiberg. Forschungsh., A; 548: 7-24(1975). 

A survey with 20 references includes the problems of produc- 
ing a substitute natural gas from coal: fundamental ways of process- 
ing; and focal points of technological development as indicated by a 
survey of the process variants being tested. 


13692 Coal gasification/combined cycle [electric power generat- 
ing pilot plant). Broeker, R.J.; McCallister, R.A. Heat Eng. (Living- 
ston, N. J.); 47: No. 1, 12-15(1975). 

Foster Wheeler Energy Corp. will develop for the U.S. 
Office of Coal Research a two-stage air-blown, pressurized, en- 
trained flow, slagging coal gasifier to produce clean, 125 to 150 Btu/ 
cu ft gas for use in a 34 Mw combined-cycle powerplant. In the 

ifier, pulverized coal is fed into the upper stage and hot gases 
tom the lower stage entrain and partially gasify the coal. The char 
is separated from the low-Btu product gas in cyclones and injected 
into the lower stage along with air and steam where it is gasified. 
Coal ash is withdrawn as a carbon-free molten slag. Owing to high 
reaction temperatures, no tars or heavy hydrocarbons are produced. 
Thus, the sensible heat of the gas can be recovered by producing 
superheated steam. The cooled raw fuel is scrubbed and passed 
through a Selexolunit to remove sulfur compounds for subsequent 
recovery as elemental sulfur. Foster Wheeler will also provide 
conceptual design and analysis for 400 to 1000 Mw commercial 
utility plants based on the technology. 
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LIQUEFACTION 


REFER ALSO TO CITATION(S) 13617, 13618, 13620, 13621, 
13631, 13634, 13635, 13651, 13652, 13653, 13654, 13721, 13733, 
13851, 15459 


13693 (ANL/CEN/FE—77-5) Coal liquefaction support studies. 
Task I. Heat of reaction of hydrogen with coal slurries. Task II. Heat 
transfer coefficient. Quarterly report, April—June 1977. Fischer, J.; 
Young, J.; Lo, R.; Mulcahey, T.; Fredrickson, D.; Bane, R.; Cannon, 
T.; Brock, R.; Wilson, W.; Jonke, A. (Argonne National Lab., Ill. 
(USA)). 1977. Contract W-31-109-ENG-38. 21p. Dep. NTIS, PC 
A02/MF AO1. 

In the Synthoil process for converting coal to a low-sulfur 
fuel oil, coal is liquefied and hydrodesulfurized in a turbulent-flow, 
catalytic packed-bed reactor. A slurry of coal in recycled oil is 
reacted with hydrogen at 450°C and 2,000 to 4,000 psi in the 
presence of Co-Mo/SiO2-AlOs; catalyst. Turbulent flow of fluid 
prevents the coal’s mineral matter from settling and plugging the 
reactor. In a 1/2 ton per day pilot plant at PERC, the gross liquid 
product is centrifuged to remove unreacted solids, producing a low- 
sulfur, low-ash liquid fuel. The heat of reaction of coal-oil slurries 
with hydrogen is being determined in the presence and absence of 
catalysts at 2,000 to 4,000 psi and 400 to 475°C, using a specially 
designed and constructed calorimeter. This drop calorimeter is now 
operational, and preliminary experimental runs are being carried out. 
The coefficients of heat transfer from Synthoil reactor fluids to heat 
exchanger surfaces will be determined in the following ranges of 
conditions: a pressure of 14 MPa and temperatures of 200 to 465°C. 
Installation of the test unit has been completed, and heat transfer 
coefficient measurements with only hydrogen flowing have been 
started. 


13694 (FE—1224-75) Project Lignite. Quarterly technical pro- 
gress report No. 12, January—March 1977. Severson, D.E. (North 
Dakota Univ., Grand Forks (USA). Engineering Experiment Sta- 
tion). 5 Aug 1977. Contract EX-76-C-01-1224. 208p. Dep. NTIS, PC 
A10/MF AO01. 

Five runs (M-24 through M-28) were completed using the 
liquefaction section of the PDU. The gas recovery and recycle 
system was operated in Runs M-24 and M-25 and light oils were 
removed from the recycle solvent in Runs M-27 and M-28. Pressure 
was maintained at 2500 psig for all of the runs except Run M-26 
when it was reduced to 2000 psig to evaluate the recovery of process 
solvent at the lower pressure. Otherwise operating conditions were 
maintained at conditions that have been found to give high conver- 
sion to liquids, high solvent recovery, and reliable operation of the 
PDU. The maximum solvent recovery was about 100 percent for all 
runs, and the effective recycle solvent recovered increased with 
increasing pressure. Reduced pressure gave slightly higher net gas 
yields and lower net oil yields at the run conditions used. Using 
recycle solvent stripped of light oils resulted in higher net gas yields 
and lower net liquid hydrocarbon yields when compared with 
results obtained when all hydrocarbon liquids are recycled. Five 
batch autoclave tests, Runs 624 through 628, were completed. Re- 
sults indicated that overall conversion and net liquid yield are lower 
for liquefaction conducted at 1600 psig compared to liquefaction at 
3100 psig. Additionally, water is produced during liquefaction at the 
lower pressure. PDU recycle solvent was used as the solvent in 
three autoclave tests. It was found that the lighter, wider-boiling 
recycle solvents gave relatively poorer results than heavier fresh 
solvents. 


13695 (FE—1800-15) Research and development of an advanced 
process for conversion of coal to synthetic gasoline and other distillate 
motor fuels. Annual report, June 1976—May 1977. Cronauer, D.C.; 
Lopex, J.; Wynne, F.E. (Gulf Research and Development Co., 
Pittsburgh, Pa. (USA)). Oct 1977. EX-76-C-01-1800. 176p. Dep. 
NTIS, PC A09/MF AO1. 

Ambient pressure coking experiments with either Kentucky 
No. 9 bituminous or Big Horn sub-bituminous coals slurried in West 
Texas resid demonstrated synergistic increases in C3+ distillate 
yield. The greatest increase was obtained with the sub-bituminous 
coal. Simultaneously, synergistic improvement in product quality 
also was demonstrated. Aging of the slurries below coking tempera- 
tures and the use of excessive agitation resulted in loss of the 
incremental yield but not the product improvement. Continuously 
charged, pressure coking experiments confirmed these effects and 
also confirmed that the best liquid yields are obtained at the lowest 
practical coking pressure. Slurry viscosity measurements and heater 
fouling tests indicated only slight pseudo-plastic slurry behavior and 
no unusual pumping resistance or pressure drop in slurry heaters. 
Heater fouling tests also indicate that stainless steel is needed to 
prevent corrosion-induced fouling. Finally, a preliminary common, 
critical decomposition temperature of 435°C (815°F) was established 
for slurries of either Kentucky No. 9 or Big Horn coals in West 
Texas resid. As a result of these tests, a basis has been established for 
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design of a slurry pumping and heating system. Further study of 
slurry reactions within the heater is indicated. 


13696 (FE—2047-5) Clean solid and liquid fuels from coal. Quar- 
terly progress report, April—June 1977. Gary, J.H.; Golden, J.O.; 
Baldwin, R.M.; Bain, R.L.; Dickerhoof, D.W. (Colorado School of 
Mines, Golden (USA). Dept. of Chemical and Petroleum Refining 
Engineering). 15 Jul 1977. Contract EX-76-C-01-2047. vp. Dep. 
NTIS, PC A03/MF AO1. 

Additional safety modifications were made on the bench-scale 
continuous unit to allow the unit to be operated remotely. Exhaus- 
tive temperature and pressure checks were made on the reactors 
after installation of new tube furnaces. Thirteen screening tests made 
on the inexpensive CO-Steam catalyst study indicated substantial 
improvement in gas-phase hydrogen content for certain catalyst 
systems. Additional data on liquefaction kinetics were obtained and 
further work on desulfurization kinetics was done, yielding an im- 
proved estimate for organic sulfur removal activation energy. Five 
runs were made in the moving basket catalyst evaluation unit, after 
which the reactor was replaced with a trickle-bed reactor and two 
additional runs performed. Work on improved analytical procedures 
of elemental analysis and on a nitrogen-specific liquid separation 
column continued. 


13697 (FE—2270-22) Solvent refined coal (SRC) process. Oper- 
ation of solvent refined coal pilot plant at Wilsonville, Alabama. 
Monthly technical progress report, October 1977. Lewis, H.E.; 
Weber, W.H.; Usnick, G.B.; Hollenack, W.R.; Hooks, H.W. (Cata- 
lytic, Inc., Wilsonville, Ala. (USA)). Nov 1977. Contract EX-76-C- 
01-2270. 20p. Dep. NTIS, PC A02/MF AO1. 

The Wilsonville SRC pilot plant operated 433 hours, or was 
on-stream 58% of the time during October. The distillation section 
operated an additional 57 hours. All operational time was used to 
process Indiana V coal from the Old Ben No. 1 Mine. The plant 
modifications and maintenance were completed on October 10. Run 
130 was started on October 11 and continued for the remainder of 
the month. Results of Run 130 are compared with Run 124 which 
was completed before the distributor tray was installed in R101 
Dissolver. It appears that installation of the distributor tray results in 
additional hydrogen consumption and less sulfur in the SRC. There 
also appears to be slightly less SRC produced. These results must be 
regarded as preliminary since Indiana V feed coal for run 130 
contained a clay-like contaminant. Additional data are needed to 
confirm these results. 


13698 (FE—2307-24) Research and development of rapid hydro- 
genation for coal conversion to synthetic motor fuels (riser cracking of 
coal). Monthly progress report, September 1—30, 1977. Duncan, 
D.A.; Beeson, J.L.; Oberle, R.D. (Institute of Gas Technology, 
Chicago, Ill. (USA)). Oct 1977. Contract EX-76-C-01-2307. 7p. Dep. 
NTIS, PC A02/MF AO1. 

Analysis of data obtained in bench-scale unit operations is 
being completed. The following yields of methane, ethane, carbon 
oxides, hydrocarbon liquids and char can be obtained in the current 
state of development. Approximately half of the hydrocarbon liquids 
are in the gasoline boiling range. The composition of the gasoline 
fraction was found to vary significantly with two system parameters: 
The weight fraction of benzene increased with increase in coil outlet 
temperature and hydrogen partial pressure, while the weight frac- 
tions of toluene, xylene + ethylbenzene, and phenol were found to 
decrease. Certain operating characteristics have been observed and 
are being studied in terms of a balanced plant operation. In particu- 
lar, high hydrogen dilution favors deeper carbon conversions, but 
makes recovery of products from the gas phase more difficult. 
Recycle of some methane and carbon oxides with recycle hydrogen 
would allow simplification of the product recovery system, but the 
effect of gases on the operation of the reactor is not known at this 
time. The data gathered to date using a rising temperature profile in 
the reactor shows the sensitivity of gasoline quality and octane 
number to operating conditions. 


13699 (FE—2321-12) Catalyst development program for 
hydrodesulfurization and liquefaction of coal to produce clean boiler 
fuels. Quarterly report, December 1976—February 1977. Hillenbrand, 
L.J.; Grotta, H.M.; Felton, G.W.; Alcorn, W.R. (Battelle Columbus 
Labs., Ohio (USA)). Oct 1977. Contract EX-76-C-01-2321. 16p. Dep. 
NTIS, PC A02/MF AO1. 

The first series of candidate catalysts has been identified for 
trial in the rapid screening reactor at Harshaw Chemical Company. 
The lisi is intended primarily as a survey of types with the intention 
to demonstrate that the screening tests show differences among these 
catalysts and to provide clues for development. A modified work 
plan has been adopted for the rapid screening reactor, calling for use 
of a one liter autoclave with continuous gas purge. A catalyst holder 
basket has been designed for trial, which will suspend the catalyst in 
the gas phase of the autoclave during the preliminary liquefaction 
Stage and then cause it to drop into the liquid phase for the 
subsequent catalytic transformation. A special heavy aromatic distil- 
late from coal tar has been identified for trial as the vehicle to be 
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used in the rapid screening reactor; Illinois No. 6 coal from Consoli- 
dation Coal Company's Burning Star Mine No. 2 is to be used in 
preparing slurry for this program. Construction of Battelle’s Coal 
Liquefaction Reactor is essentially on schedule and is expected to be 
completed during the coming quarter. Upon completion it will be 
operated first to verify the anticipated performance and then to 
provide operational data for the reference catalyst, Harshaw CoMo 
0402-T 1/8, to be compared with the experimental catalysts. 


13700 (FE—2335-15) Catalyst development for coal liquefaction. 
Monthly report, August 1977. Hindin, S.G. (Engelhard Minerals and 
Chemicals Corp., Edison, N.J. (USA). Engelhard Industries Div.). 
Sep 1977. Contract EX-76-C-01-2335. 9p. Dep. NTIS, PC A02/MF 
AOl. 

The preparation, characterization and testing under standard 
conditions of various catalyst formulations continued. Catalysts 
tested were primarily compositions in which other constituents such 
as Sn, Ni, CuCr2O,4 and Pb were added to CoMo on the same 
stabilized support. As seen in comparing the results of Runs 69, 73, 
75, 76 and 78, the materials differ little from each other in activity 
and selectivity and none are so active as the standard Cyanamid 
catalyst. Surprisingly, a Ni-W catalyst (Run 74) and a CoMo catalyst 
supported on a La-Si stabilized alumina in which the silica content 
was doubled also do not differ in performance from other catalysts 
tested during this period. The objective of Runs 69 and 71 was to 
compare the same active constituents on supports of different acid- 
ities. Unfortunately, the benzene soluble portion of Run 69 was lost 
requiring repetition. However, the conversions based on benzene 
insolubles recovery are essentially the same. Run 70 is a repeat of 
Filtrol HPC5S under the currently employed test conditions. Then 
results essentially reproduce those reported for July which were 
lower in conversions than those obtained at 410°, 3000 psi during the 
development phase of this project. Thus, as indicated previously, it 
may be that there is a pressure effect at 410° or results of the 
reference run at 410°, 3000 psi were in error. 


13701 (ORNL/TM—S5843) Supporting research and development 
on separations technology. Final report. Rodgers, B.R.; Katz, S.; 
Westmoreland, P.R. (Oak Ridge National Lab., Tenn. (USA)). Oct 
1977. Contract W-7405-ENG-26. 92p. Dep. NTIS, PC A05/MF 
AOl. 

Separations technology was studied for coal conversion sys- 
tems. During the first year, the work focused on alternative methods 
for accomplishing the solid-liquid separations that are required for 
liquefaction processes. The first phase, completed January 18, 1975, 
consisted of the review and evaluation of available data. Phase II, 
reviewed June 30, 1975, consisted of characterization tests of select- 
ed process streams and scouting tests for some alternate separations 
methods. A third phase, which included bench-scale development of 
agglomeration--settling separations techniques, verification of meth- 
ods to significantly improve current process filtration rates, and 
selected characterization and aging tests, ends with this report. 
Funding in this area was discontinued September 30, 1976. 24 tables, 
34 figures. 


13702 Method for upgrading a Fischer—Tropsch light oil. Ire- 
land, H.R.; Peters, A.W.; Stein, T.R. (to Mobil Oil Corp.). US Patent 
4,052,477. 4 Oct 1977. Filed date 7 May 1976. 12p. 

The product of Fischer-Tropsch Synthesis is separated to 
recover a Cs-400°F liquid fraction which is thereafter hydrogenated 
in order to saturate diolefins and contacted with a ZSM-5 type 
zeolite under conditions of elevated temperature and pressure so as 
to obtain gasoline of a higher octane rating. The contact with the 
ZSM-5 zeolite is preferably in the presence of added hydrogen. 


13703 Liquefaction of solid carbonaceous materials. Espens- 
cheid, W.F.; Yan, T.Y. (to Mobil Oil Corp.). US Patent 4,052,292. 4 
Oct 1977. Filed date 5 Mar 1976. 10p. 

This invention provides a method for solubilizing wood or 
wood and coal mixtures in a highly aromatic refinery petroleum 
solvent to produce homogeneous compositions which have a flowa- 
ble pitch-like consistency at ambient temperatures. The invention 
compositions are directly applicable as liquid fuels, or can be further 
processed into other desirable products. 


13704 Coal liquefaction process. Plumlee, K.W.; Vernon, L.W. 
(to Exxon Research and Engineering Co.). US Patent 4,049,537. 20 
Sep 1977. Filed date 17 May 1976. 8p. 

A process for liquefying a particulate coal feed to produce 
useful petroleum-like liquid products by steps which include: (a) 
admixing said coal feed, a solvent, particularly a non-donor solvent, 
and a quinone compound, or admixture of quinone compounds, to 
form a coal liquid slurry, and then (b) contacting said coal liquid 
slurry with molecular hydrogen in a liquefaction zone at temperature 
and pressure sufficient to hydroconvert and liquefy the coal. In 
accordance with a preferred embodiment, the product from the 
liquefaction zone is separated by distillation into fractions inclusive 
of fractions boiling within about the 350 to 850°F range, and 
preferably within about the 400° to 700°F range, which can be 
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recycled to the coal liquefaction zone for use in slurrying the coal. A 
feature of this invention is that the quinone compound acts as a 
hydrogenation catalyst, causing adequate hydrogenation of the coal 
within the coal liquefaction zone in the presence of the molecular 
hydrogen without any necessity of employing a hydrogen donor 
solvent, and hence there is no need for hydrogenation of the solvent 
in a separate hydrogenation zone. 


13705 Investigation of coal solubility in anthracene oils. Davies, 
G.O.; Derbyshire, F.J.; Price, R. (NCB Coal Research Establish- 
ment, Stoke Orchard, Eng.). J. Inst. Fuel; 50: No. 404, 121-126(Sep 
1977). 

Anthracene oil, a coal tar fraction boiling from about 200°C 
upwards, has been widely used as an effective solvent for coal. The 
solubility of a low-rank coal has been measured in distillate fractions 
of an anthracene oil and in equivalent fractions of hydrogenated oil. 
The coal solubility in the lower-boiling (less than 340°C) fractions of 
fresh anthracene oil varied appreciably (40 to 83 percent) and was 
related to its solubility in the principal component present in the 
particular fraction. The higher-boiling fractions, rich in polynuclear 
aromatics, were better and more consistent solvents (76 to 87 per- 
cent). All fractions of the hydrogenated oil were superior coal 
solvents to those from fresh oil with coal solubilities of about 90 
percent. This is believed to be due to the fact that high concentra- 
tions of hydroaromatic compounds are present, which assist liquefac- 
tion by a hydrogen-donor mechanism. Preliminary results have 
shown that the high-boiling distillates from the products of coal 
extract hydrogenation are also good solvents with coal solubilities in 
the range 81 to 91 percent. 


13706 Process for liquefying coal. Yamada, Y.; Honda, H.; Ka- 
kiyama, H. (to Agency of Industrial Science and Tech.). US Patent 
4,040,941. 9 Aug 1977. Filed date 17 Nov 1975. 4p. 

A process for liquefying coal to produce liquid fuel and pitch- 
like substances suitable as starting materials for various carbonaceous 
materials is described, which process comprises incorporating pow- 
dery coal with a heavy oil of petroleum series having a high carbon 
content of at least 0.9 in terms of the atomic ratio C/H in an amount 
of at least 50 parts by weight per 100 parts of the powdery coal, 
subjecting the mixture to a heat treatment conducted at 320° to 
400°C for 0.5 to 10 hours thereby liquefying the coal. 


13707 Separation of insoluble material from coal liquefaction 
product by use of a diluent. Sze, M.C.; Snell, G.J. (to Lummus Co.). 
US Patent 4,040,957. 9 Aug 1977. Filed date 20 Feb 1976. 10p. 

Insoluble materials are separated from a coal liquefaction 
product having a quinoline insoluble content of greater than 15 wt. 
percent by diluting the product with a diluent which is a solvent for 
the components which are quinoline soluble and benzene insoluble, 
with the diluent being added in an amount to provide a mixture 
having a quinoline insoluble content of no greater than 13 wt. 
percent. Insoluble material is then separated by gravity settling in the 
presence of a promoter liquid having a 5 volume percent distillation 
temperature of at least 250°F and a 95 volume percent distillation 
temperature of at least 350°F and no greater than 750°F, with the 
promoter liquid having a characterization factor of at least 9.75. 


13708 Some aspects of coal hydrogenation. Malecki, B. (Glowny 
Instytut Gornictwa, Katowice, Poland). Koks, Smola, Gaz; 22: No. 6, 
163-168(Jun 1977). (In Polish). 

A new method is presented and discussed for assessing the 
degree of conversion of oxygen, sulfur and nitrogen as well as 
carbon and hydrogen contained in the organic hard coal substance 
into liquid and gaseous products during the hydrogenation process. 
The research program comprised also the carrying out of coal 
peptization, the hydrogenation of the peptization product without 
separating non reacted elements as well as the distillation of the 
product along with establishing mass balances of elemental compo- 
nents. 


13709 Extraction of coal using recuperative solvents. Ihnatowicz, 
M.; Potyka, W.; Sobolewski, L.; Blasiak, E. Koks, Smola, Gaz; 22: 
No. 5, 138-141(May 1977). (In Polish). 

Extracted was flame coal from the colliery 'Chwalowice” 
using recuperative solvents obtained from extraction products and 
extract hydrogenation. The extraction comprising 15 successive ex- 
periments with solvent recycling was carried out in an autoclave at a 
temperature of 693 K (420°C) for 60 minutes with a hydrogen flow 
under pressure of 103.3 . 10° N/m*(100 at). After an initial decrease 
of the extract yield in comparison with that obtained when employ- 
ing the initial solvent, a stabilized yield of the extract has been 
achieved which amounts on an average to 58% of the organic coal 
substance. Properties of coal, solvents and extracts are given. 


13710 Coal liquefaction process. Karr, C. Jr. (to Energy Re- 
search and Development Administration). US Patent 4,018,663. 19 
Apr 1977. Filed date 5 Jan 1976. 12p. 

PAT-APPL-646,706. 
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An improved coal liquefaction process is provided which 
enables conversion of a coal-oil slurry to a synthetic crude refinable 
to produce larger yields of gasoline and diesel oil. The process is 
characterized by a two-step operation applied to the slurry prior to 
catalytic desulfurization and hydrogenation .in which the slurry 
undergoes partial hydrogenation to crack and hydrogenate asphal- 
tenes and the partially hydrogenated slurry is filtered to remove 
minerals prior to subsequent catalytic hydrogenation. 


13711 Non-catalytic hydrogenation of coal. Wien, H.; Schlupp, 
K.F.; Langhoff, J.; Wolowski, E. (Gesellschaft fuer Vergasung und 
Verfluessigung von Steinkohle G.m.b.H. (GVV), Essen (Germany, 
F.R.)). Erdoel Kohle, Erdgas, Petrochem. Brennst.-Chem.; 30: No. 1, 
39(Jan 1977). (In German). 

The Solvent Refined Coal process (SRC process) of the Gulf 
Oil Corporation for the production of liquid fuels with low ash and 
sulphur content is described. For hydrogen transfer, solvents (hydro- 
gen donor) are used instead of molecular hydrogen and catalysts. 
The SRC method is an extraction under hydrogenating conditions 
without catalysts at a pressure of some 70 bar and a temperature of 
450°C. US coals rich in sulphur are thus processed to solid fuels 
(extracts) with the desired ash and sulphur contents. The amount of 
liquid products is low. It may be increased by altered reaction 
conditions and partial recirculation of processed coal with subse- 
quent cracking and increased hydrogen addition, so that the main 
product will be a heavy fuel oil. This modified SRC process, which 
will serve as a basis for the design of a demonstration plant with a 
coal turnover of 6,000 st/d and the production of 1 Mio t/a of 
gaseous and liquid hydrocarbons, incorporates the following process 
stages: The coal, ground and dried, is mixed with a solvent in the 
ratio 1 : 15, compressed to 150 bar, mixed with hydrogen, and fed 
into the reactor with a temperature of about 410°C. In SRC process- 
es, the yield of liquid products depends on the amount and consump- 
tion of the minerals contained in the coal. 


13712 Liquefaction process of subbituminous coal and/or woody 
brown coal. Sze, M.C.; Snell, G.J. (to Lummus Co., Bloomfield, N.J. 
(USA)). German(FRG) Patent 2,621,445/A/. 16 Dec 1976. 23p. (In 
German). 

1 fig.; 4 tabs. 

With the proposed process the possibility of liquefaction of 
young coals with hydrogen should be improved. This method serves 
for the winning of valuable coal products after extraction with 
solvents. The invention suggests to use a pasted liquid, which is won 
by the hydro-liquefaction at different temperatures of the same coal. 
After that the coal should be partly deoxidized and decarboxylized 
by a steeping liquefaction in a solvent prior to the hydro-liquefac- 
tion. Thus the high hydrogen requirement - caused by the high 
oxygen content of the young coals - is reduced. The steeping time 
may amount from 0.05 to 2 hours. An ash removal of the coal-liquid 
disperion is proposed. The hydro-liquefaction may be carried out 
between 316°C and 482°C and in a pressure range of 35 upto 280 
atmosphere above atmospheric pressure, depending on the coal 
conditions. 


13713 Critical materials problems in coal conversion. Staehle, 
R.W. (Ohio State Univ., Columbus). pp 517-550 of In Critical 
materials problems in energy production. Stein, C. (ed.). New York; 
Academic Press, Inc. (1976). 

Problems associated with metallic materials in coal conver- 
sion systems are discussed. Brief discussions of the actions of carbon, 
sulfur, hydrogen, chlorine, oxygen and species such as molybdenum 
and vanadium are presented. High and low temperature circum- 
stances are considered. 


13714 New catalytic materials for the conversion of coal. Bou- 
dart, M. (Stanford Univ., CA); Cusumano, J.A.; Levy, R.B. pp 591- 
637 of In Critical materials problems in energy production. Stein, C. 
(ed.). New York; Academic Press, Inc. (1976). 

A survey is presented of some of the most important families 
of compounds, their properties of interest to catalysis and some of 
their applications to the catalytic conversion of coal. (GHT) 


PYROLYSIS AND CRACKING 
REFER ALSO TO CITATION(S) 13657 


13715 (MIT/2295/T26—1) Basic studies of coal pyrolysis and 
hydrogasification. Quarterly progress report, January 1, 1977—March 
31, 1977. Bush, T.W.; Denholm, D.; Howard, J.B.; Kenda, S.; Mead, 
D.; Peters, W.A.; Suuberg, E.M. (Massachusetts Inst. of Tech., 
Cambridge (USA)). Jul 1977. Contract EX-76-C-01-2295-026. 4p. 
Dep. NTIS, PC A02/MF AO1. 

The objective of this research is to quantitate the effects of 
reaction conditions on yields, compositions, and rates of production 
of light hydrocarbon gases, oils, liquids, tar and char formed in the 
pyrolysis and hydrogasification of coal in small scale equipment. 
Measurements are performed under well-defined conditions of total 
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pressure (0.001 to 100 atm of hydrogen, helium, or mixtures thereof), 
hydrogen partial pressure (0 to 100 atm), final temperature (400 to 
1100°C), particle size (25 to 1000 ym with a few runs down to 5 
pm), heating rate (65 to 12,000°C/s), and reaction time (0.02 to 20 s 
with a resolution of 0.02 s), for two coals (a partially dried Montana 
lignite and a Pittsburgh Seam bituminous coal), using captive sample 
ard entrained flow reactors. Correlations and predictive models of 
pyrolysis and hydrogasification are developed from the experimental 
data and the distributions of original sulfur and nitrogen in product 
chars determined. 


SOLVENT EXTRACTION 


13716 Solubilization of coal in an organic medium. Lahaye, P. 
(Louvain Univ., Belgium); Decroocq, D. Rev. Inst. Fr. Pet.; 31: No. 
1, 99-130(1976). (In French). 

The solubilization of coal was studied with numerous oxygen- 
containing or nitrogen-containing organic solvents, including 
amines, aliphatic alcohols, nitriles, and ketones, and some binary 
mixtures in a Soxhlet extractor or a stirred contactor, and with six 
Belgian coals from semianthracites to soft coal. For simple extrac- 
tions at up to 48 hours or more and at 48° to 130°C, generally, the 
weighted extract yields with the same solvent varied with the 
operating conditions and with the type of coal. At given operating 
conditions, the extract yield increased with extraction time to a 
maximum after 48 hours, and with extraction temperature, but 
decreased rather steadily from soft coal to anthracite. Under identi- 
cal operating conditions and with the same coal, the weighted 
extract yield at a comparable extraction temperature increased with 
increasing solvent basicity. Basic nitrogen compounds were particu- 
larly efficient solvents, and binary mixtures of basic compounds 
showed a higher solvent power than the pure components. 32 
references. 


BY-PRODUCTS 
REFER ALSO TO CITATION(S) 13603, 13684, 13731 


13717 Processing of tar and of its fraction by cracking. Jastr- 
zebski, J.; Wiszniowski, K. (Instytut Chemicznej Przerobki Wegla, 
Zabrze, Poland). Koks, Smola, Gaz; 22: No. 3, 76-81(Mar 1977). (In 
Polish). 

The thermal cracking of some individual aromatics and of 
low-temperature phenols is described. Hydrocracking processes of 
coke oven tar and of higher boiling tar oils are discussed. For these 
processes parameters and yields of the more important products are 
given. The possible use of coke oven gas in the place of hydrogen in 
hydrogenation processes is indicated. 


13718 Using a hydrocyclone in an ammonium sulfate section. 
Levchenko, A.A.; Khlebnikov, O.P.; Taranenko, N.I.; Pinchugov, 
V.N. Coke Chem., USSR (Engl. Transl.); No. 5, 42-44(1976). 

Translated from Koks Khim.; No. 5, 34-36(1976). 

Hydrocyclones can be used in ammonium sulfate production 
to improve the size analysis of the product. Comparative data are 
presented on the results of operating a hydrocyclone and a crystal 
receiver. The hydrocyclone improves the water balance in the 
saturator bath and maintains a uniform product load on the centri- 
fuges. 


PROPERTIES 
REFER ALSO TO CITATION(S) 13595, 13596, 13709, 14018, 14482 


13719 (CONF-771072—2) Nuclear methods in coal combustion 
research, Lyon, W.S. (Oak Ridge National Lab., Tenn. (USA)). 
1977. Contract W-7405-ENG-26. 9p. Dep. NTIS, PC A02/MF AOI. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

Nuclear techniques have been used to obtain much of the data 
concerned with inorganic constituents in coal. The data obtained on 
concentrations of trace and macroelements in coal and fly ash have 
been studied by several groups in an effort to understand how 
inorganics are distributed in coal and how they redistribute them- 
selves upon combustion and later in the environment. Among the 
questions remaining are the chemical species of elements in the ash 
and how these elements interact with environmental factors such as 
soil and water. Briefly, Hs, Cl and Br remain completely in the gas 
phase when coal is burned; As, Cd, Ga, Pb, Se and Zn are concen- 
trated in the fly ash; and 25 other listed elements are incorporated 
into the slag. Certain other information on trace elements in various 
coals is given. 
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13720 (CTH-IE-A—75-65) Energy content in flue gases from 
combustion of fossil fuels. Solbracke, B. (Chalmers Tekniska Hoegs- 
kola, Goeteborg (Sweden). Institutionen foer Energiteknik). 1975. 
23p. (In Swedish). Dep. NTIS (US Sales Only), PC A02/MF AOl1. 

The enthalpy and average specific heat of flue gas from the 
combustion of fossil fuels of known composition have been calculat- 
ed as a function of temperature and presented in diagrams. Specific 
heat data at constant pressure as a function of temperature for COz, 
H2O, N2, O2 and SOz are used in the computer calculations. In some 
cases the calculated data have been compared to tabulated data. 


13721 (FE—2035-9) Enthalpy measurement of coal-derived liq- 
uids. Quarterly technical progress report, July—September 1977. 
Kidnay, A.J.; Yesavage, V.F. (Colorado School of Mines, Golden 
(USA). Dept. of Chemical and Petroleum Refining Engineering). 15 
Oct 1977. Contract EX-76-C-01-2035. 21p. Dep. NTIS, PC A02/MF 
A0l. 

Coal-derived liquids are a new and vital class of industrial 
compounds, but have thermodynamic properties that are largely 
unknown and, presently, unpredictable. The objective of this re- 
search is to measure one of the most important thermodynamic 
properties, the enthalpy, for representative coal-derived liquids over 
the pressure and temperature regions most likely to be encountered 
in both liquefaction and processing systems. Experimental measure- 
ments were made on a distillate from a coal-derived liquid sample 
produced with the Synthoil process. The measurements extend from 
155 to 742°F at pressures of 150, 200, 500, 1000, and 1500 psia. 
Enthalpy measurements were also started on a naphtha cut from a 
coal-derived liquid produced by the SRC-I process. These naphtha 
measurements are approximately 60 percent complete. 


13722 (FE—2278-6) Phase equilibrium and volumetric properties 
of coal-derived fluids. Quarterly report, June 15—September 15, 1977. 
Robinson, R.L. Jr. (Oklahoma State Univ., Stillwater (USA). School 
of Chemical Engineering). 1977. Contract EX-76-C-01-2278. 8p. 
Dep. NTIS, PC A02/MF AO1. 

A contract has been awarded for the investigation of (a) the 
volumetric properties of gases typical of those produced in coal 
gasification operations and (b) the vapor-liquid equilibrium behavior 
of mixtures typical of those occurring in the processing of coal- 
derived fluids. The last major items of equipment required in this 
work have been delivered. The Burnett apparatus temperature mea- 
surement and control system has been tested to 400°F. Construction 
work on the temperature control both for the phase equilibrium cell 
continued. 


13723 (FE—2316-3) Study of the mineral matter distribution in 
pulverized fuel coals with respect to slag deposit formation in boiler 
furnaces: Phase 1. Interim report, October—December 1976. Austin, 
L.G.; Essenhigh, R.H.; Strickler, D.; Ohmine, S.; Morris, B.; Moza, 
A.K.; Tice, J. (Pennsylvania State Univ., University Park (USA)). 
Feb 1977. Contract EX-76-S-01-2316. 54p. Dep. NTIS, PC A04/MF 
A0l. 

Slagging tests in the Keystone Power Station have shown 
that the jet deslaggers do not work on the cleaned coal tested. A 
comparison between a sieve analysis and a SEM size analysis on a 
sample of FeS2 has shown the two methods to be in close agreement. 
Increasing the heat release rate in the plane flame furnace resulted in 
slag formation on the furnace walls for the Keystone coal being 
examined. Contact angle experiments show that increasing tempera- 
ture leads to a decrease in the contact angle for the coal-ash tested. 


13724 (FE—2368-3) Study of coal reactivities. Quarterly report, 
December 1—February 28, 1977. Angus, J.C.; Gardner, N.C.; Leto, 
J.J.; Williams, R.J. (Case Western Reserve Univ., Cleveland, Ohio 
(USA). Dept. of Chemical Engineering). Mar 1977. Contract EX-76- 
S-01-2368. 1p. Dep. NTIS, PC A02/MF AO1. 

Two major activities undertaken: (1) design and construction 
of the second generation thermobalance and (2) operations on the 
existing fixed bed reactor, including data analysis. The second gen- 
eration thermobalance employs a novel means for obtaining the 
kinetic data, viz., the entire reactor plus contents will be weighed 
during the course of a run, rather than simply weighing a hanging 
basket within the reactor core. This procedure permits duplication of 
conditions existing within a commercial reactor much more closely 
than can be achieved with a conventional thermobalance. In particu- 
lar, the product gas stream composition and the flow regime within 
the reactor can be more representative of commercial large scale 
reactors. Preparations for installation of the balance on top of the 
high pressure test cell are underway. These include the location of 
the position and coring a hole through the 18-inch reinforced con- 
crete structure to accommodate the hang down wire from which the 
balance is suspended. The gas transport coal feeder, based on the 
earlier prototype, has been completed, except for final welding and 
installation. The second major effort involved data taking and data 
analysis on the existing reactor. We are particularly concerned with 
the change of methane yield and total carbon gasified versus space 
time (superficial residence time) in the reactor.Preliminary data at 
very low space times, yet to be confirmed, indicate that methane 
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yield, as well as total carbon gasified, increases with increasing space 
time. 


13725 (IVL-B—345) Heavy metals and other trace elements in 
black coal and their emission to the air at coal combustion. A 
literature survey. Lovblad, G.; Grennfelt, P. (Swedish Water and Air 
Pollution Research Lab., Goeteborg). Jan 1977. 70p. (In Swedish). 
Dep. NTIS (US Sales Only), PC A04/MF AO1. 

This literature survey is concerned with trace elements (espe- 
cially heavy metals) in coal and their emission to the atmosphere at 
coal-fired power plants. Several trace elements (primarily As, Cd, 
Pb, Gb and Zn), evaporate during combustion of the coal and are 
condensed or adsorbed on particles in the flue gas as it cools. In this 

rocess they concentrated on the surface of the submicron particles. 
ercury and selenium are emitted as gases. Pulverized coal firing 
results in higher dust emissions than cyclone firing. (LTN) 


13726 Investigation into caking power and plastic properties of 
the coal extract. Tengler, S. (Instytut Chemii Wyzszej Szkoly Peda- 
gogicznej, Kielce, Poland). Koks, Smola, Gaz; 22: No. 5, 141- 
144(May 1977). (In Polish). 

Caking power and dilatational and plastic properties of ele- 
ments insoluble in benzene isolated from coal extract at the softening 
— approximately 353 K (80°C) according to KS were investigat- 


13727 Chlorination of humin substance of earth-like brown coal 
with molecular chlorine in antimony pentachloride. Part II. Berlo- 
zecki, S.; Wielopolski, A. (Instytut Chemii Organicznej PAN, 
Warsaw). Koks, Smola, Gaz; 22: No. 5, 144-147(May 1977). (In 
Polish). 

Methods are presented of distribution, educing and identify- 
ing chlorine derivatives formed as a result of a thorough chlorination 
of the humin substance of brown coal. Based on identified com- 
pounds, among other things by the mass spectrometry method, it has 
been fuund that in part peripherally linked up with the core portion 
of the humin substance of investigated coals are present first of all 
residues of ethyl, propyl, phenyl, monohydroxyphenyl, 1.4-benzo- 

uinoyl as well as in smaller quantities butyl and ring arrangements 
rom Cs up to Ciz containing likewise oxygen in a ring. The 
percentage of carbon therein amounts to approximately 14%. 


13728 Coal gas tested for iron ore pelletizing. Can. Min. J.; 98: 
No. 5, 109(May 1977). 

This is a summary of the results of a study of the use of low 
and intermediate Btu gas from coal for iron ore pelletizing. The 
study, carried out by Arthur G. McKee and Co., included economic 
analyses. The most favourable scheme appears to be on-site gasifica- 
tion of low sulphur coal, the gas produced being used hot. 


13729 About some processes on the surface of the coal substance 
in the course of its wetting. Osokin, V.V.; Muravev, V.N.; Smid, M.; 
Goebel, S. Uhli; 25: No. 3, 99-101(Mar 1977). (In Czech). 

The reasons and conditions of the origin of deposits of iron 
hydroxides on exposed surfaces of wetted coal seams and of films 
with interference colors on coal surfaces have been studied. Re- 
search results of brown coal deposits and of interference films with 
the laser microanalyzator, and of studies of the film with an electron 
microscope are given. The sorption ability of coal with and without 
an interference film has been evaluated. Results of analyses of these 
coals with the porosimeter ERBA are given. The necessity of 
pneumo--hydraulic wetting of seams prone to outbursts is justified. 


13730 Investigations into the light reflecting power of exinite. 
Zarembinska, J. (Instytut Chemicznej Przerobki Wegla, Zabrze, 
Poland). Koks, Smola, Gaz; 22: No. 3, 64-67(Mar 1977). (In Polish). 

Measurements of the light reflecting capacity of exinite from 
commercial coals of the types between 32 and 37 are discussed. They 
throw a new light on problems dealing with coal metamorphism. By 
recording, as may be assumed, temperature conditions, they reveal 
the peculiarities of metamorphic changes in certain deposition areas 
and explain some cases of diversified coal quality with similar 
—— composition and similar light reflecting power values 
of vitrinite. 


13731 Preliminary physicochemical characteristic of pitch ob- 
tained from rapid coal degasification process. Jastrzebski, J. (Instytut 
Chemicznej Przerobki Wegla, Zabrze, Poland); Tengler, S. Koks, 
Smola, Gaz; 22: No. 3, 67-70(Mar 1977). (In Polish). 

Some physicochemical properties of pitch obtained from 
rapid coal degasification process from the viewpoint of its utilization 
as binder for carbon electrodes are given. From components insolu- 
ble in benzene and ated by extraction the caking power as well 
as dilatation and plastic properties were determined. 


13732 Chlorination of humin substance of earthy-type brown coal 
with molecular chlorine in antimony pentachloride. Part I. Berlozecki, 
S.; Wielopolski, A. (Instytut Chemii Organicznej PAN, Warsaw). 
Koks, Smola, Gaz; 22: No. 3, 70-75(Mar 1977). (In Polish). 
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Investigations were made of the chlorination of debituminized 
earthy-type brown coal with molecular chlorine in antimony pen- 
tachloride at 130°C. It was found that under these reaction condi- 
tions a splitting takes place of systems linked up peripherally with 
the core portion of the humin substance. Based on the carbon 
balance in chlorine derivatives of the investigated coal, its content 
was determined in the peripheral part up to 14% and in the core 
portion of the humin substance of brown coal up to 86%. 


13733 Characterization of coal liquids by high resolution liquid 
chromatography and mass spectrography. Bodzek, D.; Marzec, A. 
Koks, Smola, Gaz; 22: No. 2, 29-32(Feb 1977). 

Group analysis of hydrocarbons derived from coal liquids by 
means of high resolution liquid chromatography has been carried 
out, and hydrocarbons present were identified by high resolution 
mass spectrography. The presence of all homologous series in the 
range C(n)H(2n-6) to C(n)H(2n-36) was established. Attention is 
drawn to the high proportion of hydrocarbons containing four to 
seven rings. 


13734 Coal chemistry: aspects of analysis, structure, reactions, 
conversion, and byproducts. Manahan, S.E. (Univ. of Missouri, Co- 
lumbia). pp 112-121 of In Proceedings of the third annual UMR- 
MEC conference on energy: energy crisis, an evaluation of our 
resource potential. Morgan, J.D. (ed.). North Hollywood, CA; 
Western Periodical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

An understanding of the chemistry of coal is essential for the 
most efficient and environmentally acceptable utilization of this 
important energy resource. This is particularly true where coal 
conversion processes are involved. Far from being a simple carbona- 
ceous rock, coal is a complex and variable chemical system. This 
ead outlines the basic principles of coal chemistry which can be 

elpful to geologists, engineers, chemists, and others involved with 
the utilization of coal. 


13735 Mechanical properties of the Pittsburgh coal at elevated 
temperatures. Shoernaker, H.D. Ann Arbor, MI; University Micro- 
films International (1976). — 

Thesis. Submitted to West Virginia Univ., Morgantown. 

The mechanical properties of the Pittsburgh coal were deter- 
mined at elevated temperatures with stress-strain, stress-relaxation, 
and creep experiments in both uniaxial compression and shear. The 
variables examined included specimen size, Inading rate (in stress- 
strain experiments), coal viscoelastic linearity (by per cent ultimate 
deformation for relaxation and per cent ultimate stress for creep), 
orientation of loading, and temperature (75° to 650°F). Temperature 
has a major effect on the mechanical properties of the hg a 
coal, especially in the thermal softening stage (575° to 650°F). The 
S-shape of the stress-strain curves indicate that the coal is nonlinear 
elastically. The strength of the Pittsburgh coal is greatest at 200°F 
for specimen loaded normal to the bedding planes. The temperature 
dependence of the strength, elastic modulus, and secant modulus 
demonstrates that the forces acting between adjacent structural units 
in coal must be weak secondary forces of the van der Waals -. In 
general, the strength of the Pittsburgh coal is a function of coal 
specimen size; that is, as the specimen size decreases, the strength of 
the coal increases. The strength is also a function of the loading rate; 
that is, as the loading rate increases, the strength of the coal 
specimen increases. When loaded normal to the bedding planes the 
strength is approximately twice that for loadings normal to the face 
or butt cleats. The stress-relaxation and creep experiments show that 
the Pittsburgh coal is nonlinear viscoelastically at temperatures 
below the softening stage (575°F). However, as the coal softens and 
coalesces it resembles a linear viscoelastic material. The most pro- 
mining viscoelastic model investigated for the viscoelastic represen- 
tation of the Pittsburgh coal was the six-parameter fluid; however, 
the four-parameter fluid offers a unique and less comprehensive 
solution, which models the Pittsburgh coal relatively well at 575° to 
650°F. (LTN) 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 13847, 14555, 14556, 14561, 
15378, 15379, 15569, 15712, 15731, 15847, 15848, 15849, 15850, 
15852, 15854, 15855, 15871, 15873 


13736 (FEA-G—77/302) Economic evaluation of stack gas de- 
sulfurization for a power plant located in the Mohawk Valley region of 
New York State. Final report. Genco, J.M.; Rosenberg, H.S. (Battelle 
Columbus Labs., Ohio (USA)). 28 Feb 1977. 114p. Dep. NTIS, PC 
A06/MF AO1. 

A parametric analysis was performed to determine the capital 
and annualized cost of flue gas desulfurization (FGD) processes for 
proposes coal-fired power plants located in the Mohawk Valley 
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region of New York State. The cases considered were three 800- 
MWe units to be completed in 1985, 1986, and 1987 or, alternatively, 
two 1200-MWe units to be completed in 1985 and 1987. The varia- 
bles selected for the parametric analysis were (1) type of FGD 
process, (2) size of power plant, (3) sulfur content of the coal, (4) 
inflation rate, (5) interest rate, (6) construction escalation rate, and 
(7) capitalization rate. The latter three variables are not independent 
in that they are directly tied to the inflation rate. 


13737 (PB—269270) Evaluation of the disposal of flue gas desul- 
furization wastes in mines and the ocean: initial assessment. Report for 
Jul 75—Jul 76. Lunt, R.R.; Cooper, C.B.; Johnson, S.L.; Ober- 
holtzer, J.E.; Schimke, G.R. (Little (Arthur D.), Inc., Cambridge, 
Mass. (USA)). May 1977. Contract EPA-68-03-2334. 318p. NTIS PC 
A14/MF AO1. 

The report gives an initial assessment of the feasibility of 
disposing of flue gas desulfurization wastes in mines and in the 
ocean. The purpose of the assessment was to evaluate environmental, 
technical, regulatory, and economic aspects of the use of such 
disposal sites. Available data on chemical and physical properties of 
both treated and untreated sludges generated in ongoing environ- 
mental and privately funded sludge characterization programs were 
also collected and summarized. 


13738 Conversion of ammonia into hydrogen and nitrogen by 
reaction with a sulfided catalyst. Matthews, C.W. (to Energy Re- 
search and Development Administration). US Patent 4,032,618. 28 
Jun 1977. Filed date 11 May 1976. 4p. 

PAT-APPL-685,484. 

A method is provided for removing ammonia from the sour 
water stream of a coal gasification process. The basic steps comprise 
stripping the ammonia from the sour water; heating the stripped 
ammonia to a temperature from between 400° to 1,000°F; passing the 
gaseous ammonia through a reactor containing a sulfided catalyst to 
produce elemental hydrogen and nitrogen; and scrubbing the reac- 
tion product to obtain an ammonia-free gas. The residual equilibrium 
ammonia — by the reactor is recycled into the stripper. The 
ammonia-free gas may be advantageously treated in a Claus process 
to recover elemental sulfur. Iron sulfide or cobalt molybdenum 
sulfide catalysts are used. 


13739 Process and equipment for burning of the filling gas which 
occurs with wet coal filling of horizontal chamber coking ovens. (to 
Hartung, Kuhn und Co. Maschinenfabrik G.m.b.H., Duesseldorf 
(Germany, F.R.)). German(FRG) Patent 2,510,855/C/. 21 Oct 1976. 
12p. (In German). 

When filling coking ovens with wet coal, a gas mixture 
emerges from the ovens which is called filling gas. This filling gas 
can only be imperfectly cleaned by washing, which is why the filling 
gas is mostly burnt, and waste gas cleaning is undertaken after this. 
In previous processes, the late burning of filling gas often caused 
complications. These difficulties are overcome in the present pro- 
cess, by taking the filling gases through a coke layer in transit from 
the coking oven to the combustion chamber, which layer has a 
temperature between 600° and 1000°C. This produces easily combus- 
tible water gas, which obviates the usual difficulties. Detailed draw- 
ings for equipment for carrying out this process are included. 


13740 Salt paste for binding dust in coal mines. Schuhknecht, 
W.; Kunz, H.; Klinkner, H.G.; Culmann, G. (to Saarbergwerke 
A.G., Saarbruecken (Germany, F.R.)). German(FRG) Patent 
2,056,061/B/. 9 Sep 1976. 4p. (In German). 

The goal of the invention is to produce a paste for binding 
dust, especially coke dust, which can handle normal additional 
corrosion protection mediums without giving up the major charac- 
teristics of the consistency of the paste. Watery solutions of MgChk 
and/or CaCl, and/or alkali chloride, which additionally contain a 
binding agent and a corrosion protection agent, are held by a gel 
structure, which consists of a cellulose derivative which has been de- 
flaked through electrolyte coagulation. The patent claims refer to 
the components of the paste and the amounts in which they are used, 
as well as to the preparation of the paste. 


13741 Method for the treatment of mining gangue containing 
sulfuric acid. Minnick, L.J.; Smith, C.L.; Webster, W.C. (to IU 
Conversion Systems, Inc., Philadelphia, Pa. (USA)). German(FRG) 
Patent 2,459,581/A/. 1 Jul 1976. 18p. (In German). 

Mining gangue is often heaped up on large, open-air dumps. 
By means of extraction and oxidation of the sulfuric elements con- 
tained, the environment is being negatively influenced, due to the 
sulfuric acids occuring. The method described converts the gangue 
into an ecologically agreeable material which can be used even in 
road construction. This is achieved by mixing the gangue with lime, 
a pozzolane active material and water, and by hardening the gangue 
at atmospheric pressure for several days. This method can be very 
cost-effective if fly ash is used as pozzolane-active material. 


13742 Water circuit and waste water treatment for gasification 
processes. Klein, J.; Juentgen, H. (Bergbau-Forschung G.m.b.H., 
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Essen (Germany, F.R.)). pp 500-514 of In Compendium 76/77. Bd. 1. 
DGMK-Vortraege. Klamann, D.; Asinger, F.; Boigk, H.; Oelert, 
H.H.; Peters, W. (eds.). Leinfelden-Echterdingen, Germany, F.R.; 
Industrieverl. von Hernhaussen (1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

The fact that new importance is attached to coal gasification 
for production of heating gas and SNG led to considerable ende- 
vours being made in all industrialized countries in order to develop 
suitable processes or to advance the classic processes for gasification. 
In this respect the availability of treated water for the gasification 
process and, furthermore, waste water treatment are an essential 
criterion, especially for the question of site for the planned gasifica- 
tion plants. Due to the large quantities of water required (400 to 500 
t/h for a plant capacity of approximately 2 million m*sub(n)/a SNG) 
a water recycling system is advisable which, however, imposes 
considerable requirements on waste water treatment. A representa- 
tive series of waste water samples from industrial coal gasification 
plants working at low temperatures under pressure was analysed in 
detail in order to determine processes for purification. With the 
processes available at present for waste water treatment the hi 
amount of impurities contained in the process waste waters make the 
recycling process difficult. Practical research on adsorptive purifica- 
tion by means of activated carbon have shown that a good purifica- 
tion performance can be reached, i.e. loads up to 150 to 200 kg of C/ 
m‘ of activated carbon. These results may show ways to waste-water 
treatment by a circuit system for gasification plants. After having 
discussed possible treatment phases, a combination of processes is 
proposed enabling to deal by a circuit system with the majority of 
waste water produced in gasification plants. This proposal is subse- 
quently compared to a very costly kind of process in connexion with 
the American El Paso project for pressurized gasification by the 
Lurgi process. 


13743 Rational utilization of carbonization plant wastes. Ko- 
lyandr, L.Ya.; Andreeva, V.S.; Vinarskii, M.S.; Mikitenko, L.N.; 
Kochergin, V.A.; Krishtopa, A.P.; Popova, L.M. Coke Chem., 
USSR (Engl. Transl.); No. 5, 60-62(1976). 

Translated from Koks Khim.; No. 5, 48-50(1976). 

A method has been developed for destroying effluents from 
the coumarone-indene resins and mesitylene shops by evaporation 
followed by burning the organic residue. The resulting ash can be 
used for making household cleaning chemicals. 


13744 Thermal insulation material based on mineral wool made 
from power station ash. Ustenko, A.A. Stroit. Mater.; 22: No. 6, 26- 
27(1976). 

Thermal insulation panels may be made from mixtures of 10 
to 15 percent resin, 15 to 30 percent gypsum and 60 to 70 percent 
synthetic mineral wool made from the melting and spinning of 
power station ash. Mechanical properties are given. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 13624, 13719, 13737, 13853, 
13864, 14537, 14538, 15173, 15176, 15891, 15902, 15970, 16030 


13745 (CONF-771024—2) Land use planning in surface mine 
areas. LaFevers, J.R.; Imhoff, E.A. (Argonne National Lab., Ill. 
(USA); Geological Survey, Reston, Va. (USA)). 1977. Contract W- 
31-109-ENG-38. 8p. Dep. NTIS, PC A02/MF AO1. 

From NCA/BCR coal conference; Louisville, KY, USA (19 
Oct 1977). 

Land use planning for reclaimed sites can greatly improve the 
cost effectiveness of many reclamation programs. Wherever proper 
planning can be used to identify future uses for reclaimed land to 
satisfy a local or regional land use need, that land will be of greater 
value than land that is reclaimed to approximate premining condi- 
tions with no consideration of marketability or community needs. 
Prior to mining, a plan should be developed that includes consider- 
ation of extractive processes and reclamation techniques designated 
to create a specific landscape that will satisfy a land use demand. 
This planning process will require interaction between the mining 
company and local and regional planners. Effective reclamation 
planning will require input from public sector planners to provide 
information concerning such factors as land use needs, development 
potential, and future marketability for various potential uses. This 
paper examines state and Federal reclamation laws in light of their 
consideration of planning input and cites examples and background 
data to highlight the problems and opportunities confronting plan- 
ners and the mining industry. 


13746 (CONF-771143—1) National coal utilization assessment: 
some potential impacts in the South. Davis, R.M.; Honea, R.B.; 
Dobson, J.E.; Berry, L.G. (Oak Ridge National Lab., Tenn. (USA)). 
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1977. Contract W-7405-ENG-26. 28p. (CONF-771135—2). Dep. 
NTIS, PC A03/MF AOI. 

From Southern Economic Association meeting; New Or- 
leans, LA, USA (2 Nov 1977). 

The National Coal Utilization Assessment is a two-year pro- 
gram, sponsored by the Department of Energy, to assess the poten- 
tial environmental, social, and economic effects of coal development 
and use at the national and regional level. The Oak Ridge National 
Laboratory (ORNL) is one of six national laboratories participating 
in the program and is conducting the assessment in the 12-state 
southern region. The assessment is designed to analyze regional and 
national effects of an energy policy of increasd coal use. A recent 
national energy trends scenario was disaggregated as a basis for 
forecasting future energy demands for the southern region for 1985, 
2000, and 2020. Based on these forecasts and existing energy genera- 
tion capacities, ORNL developed a plausible county-level siting 
pattern for future coal-fired power generation, liquefaction, and 
gasification plants. Future coal mine production was also forecast for 
the region. These patterns of coal development and consumption 
were used to identify and assess the potential environmental, social, 
and economic effects likely to be experienced in the southern region 
for the forecast period. Additional energy scenarios and more de- 
tailed studies are currently underway as part of the second year of 
the coal assessment. 


13747 (FE—2205-4) Investigation of the mechanism of fly-ash 
formation in coal-fired utility boilers. Annual and quarterly report, 
February 1, 1976—Janury 31, 1977 and November 1, 1976—January 
31, 1977. Ulrich, G.D. (New Hampshire Univ., Durham (USA). 
Dept. of Chemical Engineering). 15 Feb 1977. Contract EX-76-C-01- 
2205. 18p. Dep. NTIS, PC A02/MF AOI. 

Research to discover the basic and significant factors that 
control growth of sub-micron oxide particles has been conducted. 
Originally, it was felt that growth was dictated by the frequency of 
Brownian collisions. More recently, this was modified to distinguish 
primary particle growth from total particle or aggregate growth. 
Specifically, it appears that there are two significant controlling 
rates: that of collision, as noted above, and that of fusion. The system 
is viewed as a population of flocs or aggregates each made up of 
numerous smaller primary particles. Data obtained from the labora- 
tory combustion system confirm the essentials of this model. In 
particular, with laser light-scattering equipment, the aggregate size 
has been monitored as a function of growth time. Particle samples 
have been extracted via a probe and filter. These were evaluated 
using specific surface area and electron microscope techniques. The 
measured aggregate mass is in excellent agreement with that predict- 
ed theoretically. The influence of concentration is consistent with 
theory, and the transition from free-molecule to continuum Brow- 
nian behavior is observed at the appropriate Knudsen number. The 
collection of more detailed information continues but results to date 
suggest that electric repulsion effects are negligible and the sticking 
coefficient is unity. 


13748 (IVL-B—364) Air pollution problems connected with coal 
handling and storage. Lovblad, G.; Grennfelt, P. (Swedish Water and 
Air Pollution Research Lab., Goeteborg). Apr 1977. 44p. (In Swed- 
ish). Dep. NTIS (US Sales Only), PC A03/MF AOI. 

A literature survey was made on air pollution problems 
connected with coal handling operations such as loading, unloading 
and storage. No reports on quantitative measurements of the dust 
emission from coal handling areas were found in the literature. 
However, emissions from a coal handling plant with a yearly capac- 
ity of a few million tons of coal were estimated in different studies at 
10—100 kg/h. The emitted particles are relatively large, and the 
main part will settle within a rather short distance from the source. 
The environmental effects reported from areas around coal handling 
plants are almost entirely nuisance effects due to deposition of coal 
dust and are found, almost without exception, within 2 km from the 
source. No health effects have been reported. Emission of coal dust 
can be reduced by different methods such as capping of loading and 
unloading operations, water sprinkling and covering of the storage 
pile by using dust-suppressing chemicals. 


13749 Microbiological and biochemical tests as indicators of the 
soil formation on the waste heap of the mine Lotta-Maria in the north 
Bohemian brown coal basin. Jonas, F. Uhli; 25: No. 5, 197-201(May 
1977). (In Czech). 

The following topics are discussed: Grain size and content of 
clayey minerals in the earth; basic chemical properties of the earth; 
water regime in the earth; development of organic matter during the 
soil formation process; development of the soil reaction; develop- 
ment of the content of accessible forms of potash, phosphorus and 
nitrogen; development of the microflora on reclaimed soils from 


1971 to 1974; development of the microflora in the years 1971, 1973 
and 1974, and bazal, potential and relative respiration on reclaimed 
earth. 
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13750 Inorganic composition of fly-dust from selected working 
places of coking plants and their near neighborhood. Masek, V. UAii; 
25: No. 4, 153-156(Apr 1977). (In Czech). 

The author presents results of the estimation of the amount of 
14 elements, including some toxic heavy metals, in original samples 
of the entire fly-dust and of its breatheable part in three main 
districts of coking plants and a pitch carbonization plant and of the 
entire fly-dust on the upper floor of three coking batteries and of 
four sampling places with increasing distance in the direction of 
prevailing winds to residential buildings. 


13751 Critical apprais] of coal development. Hicks, L. pp 39-47 
of In Coal production and transportation: third annual conference, 
1977. San Francisco; PLM, Inc. (1977). 

After presenting the Sierra Club positions on leasing of west- 
ern coal deposits and on environmental impact statements, the 
author outlined Amory Lovin's concepts of soft and hard technol- 
ogies (preferring the soft approach). This involves energy conserva- 
tion, more efficient use of energy, using low grade heat for uses 
(rather than electricity), where it is suitable, decentralization, solar 
energy, energy storage, liquid fuels from agricultural, foreign and 
urban wastes, conservation of oil and gas for petrochemicals and 
emergency use, fluidized-bed combustion of coal, energy-efficient 
home appliances, etc. (LTN) 


13752 Workable surface mine regulation. Guckert, W.E. pp 81- 
88 of In Coal production and transportation: third annual confer- 
ence, 1977. San Francisco; PLM, Inc. (1977). 

Problems in getting effective land reclamation legislation 
passed in Pennsylvania are described. The results of the 1963 legisla- 
tion have been good: the land has been returned to essentially the 
original contour (high walls are not permitted) and due to separation 
of spoil, subsoil and soil and proper replacement the reclaimed land 
has been productive. (LTN) 


13753 Engineering-geophysical proof of abandoned shafts and 
verification by boreholes. Dresen, L. Glueckauf; 23: No. 23, 1319- 
1324(2 Dec 1976). 

Shafts not recognizable from the surface were located by 
seismic, microgravimetric and magnetic methods. The predicted 
positions could be exactly confirmed by inclined boreholes. 


RESERVES AND EXPLORATION 


REFER ALSO TO CITATION(S) 13758, 13774, 13780, 13788, 
15089, 15131, 15132, 15171, 15178 


13754 Geophysical approaches to coal exploration: a review. 
Rupert, G.B. (Univ. of Missouri, Rolla). pp 1-9 of In Proceedings of 
the third annual UMR-MEC conference on energy: energy crisis, an 
evaluation of our resource potential. Morgan, J.D. (ed.). North 
Hollywood, CA; Western Periodical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

The exploration for minerals by geophysical means has been 
confined largely to the search for hydrocarbons and metallics while 
applications to coal exploration are somewhat limited. However, the 
surface-reflection seismic technique has been successfully applied not 
only to delineating coal deposits but also as a tool in mine exploita- 
tion. Furthermore, channel waves generated underground have dem- 
onstrated potential in detecting the presence of faults in advance of 
the coal face and Vibroisis experiments have been conducted where- 
by abandoned underground workings have been detected by surface 
seismic arrays. Examples of all of the preceding are presented and 
discussed. 


13755 Development and distribution of neogen brown coal and 
salt deposits. Jasko, S. Braunkoh’e; 29: No. 7, 257-264(Jul 1977). (In 
German). 

Based on a critical review of and a systematic approach to 
numerous data, the present study attemps to provide a uniform 
notion of neogen formations in Central and Southern Europe and in 
the Middle East. 


13756 Carbon isotopes of methane. Model experiments on the 
variations in the '*C/'*C ratio of methane during coal adsorption and 
desorption. Wingerning, W. (Chemie Gruenenthal G.m.b.H., Stol- 
berg (Germany, F.R.)); Juentgen, H. (Bergbau-Forschung G.m.b.H., 
Essen (Germany, F.R.)). Erdoel Kohle, Erdgas, Petrochem. Brennst.- 
Chem.; 30: No. 6, 268-272(Jun 1977). (In German). 

The paper investigates the reason for the frequently observed 
strong variations in the '*C/!°C ratio of methane. It was tried by 
model tests, during which coals charged with methane were de- 
sorbed by pressure release, to investigate in detail the influences of 
rank, equilibrium pressure and temperature. For this purpose, a 
measuring method was developed enabling a continuous analysis of 
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isotopek during the tests. The activated diffusion in the ultra-fine 
pores of the hard coals was found to be the reason for the alterations 
of the isotope ratios in the desorbed methane. The highest alterations 
were measured where a high percentage of ultra-fine pores was 
proved in the coal samples by means of parallel analyses of the pore 
structure. Consequently, a strong shifting of isotopes will take place, 
during the migration of the methane through the carboniferous rock, 
everywhere the methane migrates through rock formations with this 
special pore structure. 


13757 Coal resources in the German Creek formation in the 
Oaky Creek area, South Central Bowen Basin. Zillman, N.J. Queensi. 
Gov. Min. J.; 77: No. 902, 572-581(Dec 1976). 

The reserves of raw coal in situ in the Oaky Creek area are 
918 million tonnes, of which 638 million tonnes are contained in 
seams greater than 1.5 m in thickness. The coal is in four seams; 
approximately 22 million tonnes occur above 50 m and are probably 
amenable to open-cut mining methods. In general, coal from the 
German Creek seam can be considered to be a prime blending 
coking coal of medium to high volatile bituminous rank on the 
A.S.T.M. rank index. It has a high fluidity and would require 
addition of higher rank lower volatile, and lower fluidity coal to 
bring the blend into the coke oven feed range. The physical and 
chemical properties of samples of coal from the German Creek seam 
are tabulated. 


MINING 


REFER ALSO TO CITATION(S) 13729, 13752, 13826, 13859, 
13863, 13866, 15545, 15891, 16065 


13758 Assessment of the effect of mining factors on heatings. 
Igishev, V.G. Ugol; 51: No. 11, 63-65(Nov 1976). 

Consideration of the absolute number of heatings can give a 
false picture; it is better to consider their frequency of occurrence. 
The ways in which the frequency can be correlated with method of 
winning, direction of working, use of caving or hydraulic stowing, 
and ventilation direction are described. 


13759 (NP—22663) Utah's potential in the manufacturing or 
servicing of mining equipment. Jensen, G.F. (Utah Engineering Ex- 
periment Station, Salt Lake City (USA)). Nov 1976. vp. of Utah, 
Salt Lake City. 

This is a study of “Utah's Potential in the Manufacturing or 
Servicing of Mining Equipment” prepared primarily for the State of 
Utah, Division of Industrial Development and designed to assist in 
attracting industry to make a further in-depth evaluation of Utah's 
coal resources and mining equipment potential. Utah's, as well as the 
Rocky Mountains’, coal mining capacity is expected to increase by 
over 300 percent during the period 1975 to 1985. The cost of new 
mining equipment purchased during this 1975 to 1985 period to 
support such coal mining growth is estimated at $178 million for 
Utah and $1,290 million for the Rocky Mountain States (based on 
1976 dollars). It is further estimated that Utah alone will enjoy a $22 
million maintenance/parts industry annually by the year 1985 and an 
equal amount in labor to support this parts business. 


13760 (PB—268912) Report to the Governor on manpower needs 
of the Illinois Basin coal industry. Final report. (Illinois Governor's 
Advisory Committee on Coal Manpower, Springfield (USA)). Dec 
1975. 24p. NTIS PC A02/MF AO1. 

This report reflects activities of the Illinois Advisory Com- 
mittee on Coal Manpower and the Illinois Basin Coal Mine Man- 
power Council which grew from the coal-related activities of the 
Governor's Office of Manpower and Human Development. The 
Committee was formed in early 1974 to study the coal industry's 
growing personnel needs. The Council was formed in February 
1975. Comprised of educators, State officials, coal industry and 
United Mine Workers of America representatives, and other similar- 
ly-interested organizations, these two groups spent considerable time 
over the past months analyzing the coal industry's manpower needs. 
Coal companies, the Illinois Coal Operators Association, and both 
public and private educational institutions in Illinois were surveyed. 
The surveys helped identify existing educational efforts and the 
industry's personnel needs, and the results provided a survey base for 
the conclusions and recommendations at the end of this report. 


13761 Longwall mining machine with haulage motor sensed pres- 
sure controlled rail brake. Monks, H. (to Coal Industry (Patents) 
Ltd.). US Patent 4,045,083. 30 Aug 1977. Priority date 28 Feb 1975, 
United Kingdom of Great Britain and Northern Ireland (UK). 4p. 

The control of a mineral mining machine having a hydraulic 
haulage motor senses the pressure of pressure fluid fed to the drive 
motor to apply brake mechanism when the sensed pressure is below 
a preselected value. 
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13762 Method for removing methane from coal. Every, R.L.; 
Dell’Osso, L. Jr. (to Continental Oil Co.). US Patent 4,043,395. 23 
Aug 1977. Filed date 7 Jun 1976. 8p. 

A process for removing methane from a subterranean coal 
deposit is described. A carbon dioxide-containing fluid is introduced 
into the coal deposit through an injection well and held therein for a 
period sufficient to enable a substantial amount of methane to be 
desorbed from the surfaces of the coal deposit. Following the hold 
period, the injected carbon dioxide-containing fluid and desorbed 
methane are recovered through a recovery well or wells spaced 
from the injection well. The process is repeated until sufficient 
methane has been removed to enable safe mining of the coal deposit. 


13763 Development tendencies in blasting techniques in Northr- 
hine Westphalia’s mining industry. Jackel, W. Bergbau; 28: No. 7, 250- 
253(Jul 1977). (In German). 

Data on blasting work in the mines of Northrhine Westphalia 
during Sept./Oct. 1976 werde compiled and evaluated. The data are 
presented in tabular form and, as far as this is possible, compared 
with figures from previous years. 


13764 Choice of special ventilation equipment. Schlaeger, P. 
Bergbau; 28: No. 7, 258-259(Jul 1977). (In German). 

A diagram easy to handle has been developed for laying out 
special minor ventilation equipment. The optimum special ventila- 
tion equipment can be caluculated from the given cross-section of 
the vault construction (or the amount of ventilation at the face Vo), 
and the driving length, as being a combination of ventilator/or 
conduits. 


13765 Subject of the application of the auxiliary equipment EDP 
program developed by the Rheinische Braunkohlewerke. Mueller- 
Oehring, H. Braunkohle; 29: No. 6, 232-235(Jun 1977). (In German). 

The Rheinische Braunkohlenwerke have developed their own 
system to determine and evaluate data from the employment of 
auxiliary equipment. It supplies up-to-date information on loads, 
availability, applications and servicing. Previously known systems 
were unable to fulfil these requirements. The regular reporting and 
control is limited to a few informative code numbers. If necessary 
this can be presented in more detail without difficulty to be able to 
interpret the coefficients ‘shifts operated per available day’ and 
‘operating hours per servicing day’. A study of the servicing mea- 
sures and a comparison between the application of auxiliary equip- 
ment on 2.20 m wide belts and 3 m wide belts is being made as 
examples for the flexible application possibilities of this system. 
Through the improved information this system has made interesting 
economic results possible. 


13766 Inquiry of actual coal outputs from availabilities. Gerlach, 
R. Glueckauf-Forschungsh.; 38: No. 3, 94-98(Jun 1977). (In German). 

The ‘chain’ of coal winning, conveying and haulage is dis- 
cussed. Calculations were made of availabilities and arbitrary dura- 
tion of operation and repair. Coal getting with and without standby 
faces is considered. Utilization of interim bunkers and economic 
considerations are discussed. 


13767 Solution of the problem of an allocation of resources for 
the planning of mineral extraction underground. Rohlfing, I.; Wilke, 
L. Glueckauf-Forschungsh.; 38: No. 3, 87-93(Jun 1977). (In German). 

Applications of network planning are considered for the 
planning of mineral getting operations underground. Inclusion of 
resources into the planning and calculation of the allocation of 
resources are discussed. Planning factors and the sequence of com- 
puter operations are described. 


13768 Simulating of the work of bucket-wheel excavators in a 
block (extraction of height sections). Vildner, V. (SHR-Banske Pro- 
jekty, Teplice, Czech.). Uhli; 25: No. 5, 181-185(May 1977). (In 
Czech). 

Rotating bucket-wheel excavators predetermine the use of the 
technology of joint sections. This is advantageous especially in 
conditions of deep opencasts. The article gives instructions for the 
optimization of the block and the cut parameters of height sections 
by means of a mathematic model. 


13769 Rationalization of robbing advancing supports. Horky, S. 
Uhii; 25: No. 5, 185-189(May 1977). (In Czech). 

The following topics are discussed: Basin record in robbing 
advancing supports of the type OMKT 2M; mining-geological con- 
ditions of the working area Nr. 11413; machine equipment of the 
working; technology of robbing advancing supports OMKT;; results 
of the basin record in robbing and clearing of OMKT advancing 
support sections in the working Nr. 11413; and an experiment to 
outdo their own record in robbing OMKT advancing supports. 


13770 Mechanical tunnelling during the next 20 years. Holdo, J. 
Glueckauf; 113: No. 8, 399-404(Apr 1977). (In German). 

The author tries to make a statement on the course of me- 
chanical road headings and tunneling in the year 2,000 by means of 
projecting tendencies. Different ways of rock smashing (jet piercing, 
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melt drilling, utilization of concrete projectiles) and methods for 
tunneling (cutting device equipped with a laser, electron beams, and 
compressed water) are dealt with. Ergonomic considerations are 
made. The use of tunneling machines cutting are discussed as well as 
the power problem underground completely and partially. Finally, 
the author refers to the significance of remote control in the mining 
industry. 


13771 Fighting mine fires by nitrogen. Genthe, M.; Schoenfeld, 
H. Glueckauf; 113: No. 8, 407-411(Apr 1977). (In German). 

Reasons of the CH, enrichment. First countermeasures. Pro- 
tective effect of not combustible supports. Inertization of objects by 
nitrogen. 


13772 Saving of breakouts in the region of Duchcov in the north 

brown coal basin and results of surveys in the Mine 
Viktorin. Haas, K.; Hurnik, S. UAli; 25: No. 4, 135-145(Apr 1977). (In 
Czech). 

The plugging of porphyry water breakouts in the region of 
Duchcov, at the end of the past century, showed that the sealing of 
breakout cracks in the coal seam only has temporary effects. A 
definitive liquidation is possible only in the case of a simultaneous 
sealing of the supply canals in the bedrock of the seam and in the 
upper parts of the silicium porphyry. Regardless of a deep lowering 
of the porphyry water level, this may be done by injection from the 
surface or from accessible workings. The lack of data about the 
present hydrodynamic and geological conditions in the immediate 
neighborhood of the breakouts necessitated a new drilling inspec- 
tion. The survey of the breakout place was finished in 1976. Already 
extensive injection works have been started on the basis of the 
findings. 


13773 Mine rescue service in mines with coal and gas outburst 
danger. Hajek, L. Uhli; 25: No. 4, 151-153(Apr 1977). (In Czech). 

In mines with hazards of coal and gas outbursts in the 
Ostrava-Karvina basin, the quickest help to rescue and self-rescue of 
the endangered workers by means of a complex of technical and 
organizational preventive measures and a special organization of an 
always ready rescue service is provided. The success of the rescue 
actions depends also on the material outfit prepared in advance and 
on the chosen tactics of the intervention. The experience gained until 
now with the organization of the rescue corps, the always ready 
service, and the providing of workers with self-rescue instruments, 
with periodical practical training courses and with the control of the 
tactics of action of the rescue troops substantiate the rightness of the 
accepted steps. 


13774 Shireoaks: a pioneering enterprise of the mid-ninteenth 
century. Griffin, A.R. Colliery Guardian; 225: No. 3, 132-135(Mar 
1977). 

An account of the Shireoaks Colliery Company's activities in 
the nineteenth century in the concealed coalfield in North Notting- 
hamshire is presented. 


13775 Practical experience with the use of deteriorating blasting 
work to influence the properties of the coal substance of the residual 
pillar in the 32nd seam of the mine 9th May in the Ostrava-Karvina 
basin. Macura, A.; Zamarski, B.; Bartos, J.; Roman, M. UAli; 25: No. 
3, 89-92(Mar 1977). (In Czech). 

The use of blasting work in practice, as part of the fight 
against rock bumps, is described. In the mine 9th May of the 
Ostrava-Karvina basin blasting work has been used to destroy the 
residual coal pillars. The positive influence of the running initiation 
of elongated charges of safe blasting explosive, by means of safe 
detonating cords and the reliability of the detonating change of the 
explosive Semtinit 46, in charges longer than 6 m, were verified. 
Practical experience, with the execution of drilling and blasting 
works in places with increased stress are described. 


13776 Modern muck and spoil clearance from tunnels and head- 
ings. Sjoeberg, L. Glueckauf; 113: No. 3, 120-121(3 Feb 1977). 

The shuttle trains, Haeggloader and Haegghauler, are de- 
scribed. Two versions of the Haeggloader are available: one is a 
crawler-mounted and the other runs on rails. The Haegghauler is a 
load-haul-dump vehicle. 


13777 Operational analysis using pithead data of baseplate 
ploughs and double-ended shearers. Matthias, P.; Oppermann, K. 
Glueckauf; 113: No. 3, 115-119(3 Feb 1977). 

Winning machine stoppages at several collieries have been 
analyzed. The seam thickness and the face length affect both repair 
times and the frequency of chain breakages. 


13778 Raise boring for bunkerage at Easington Colliery. Mine 
Quarry; 6: No. 2, 9(Feb 1977). 

The Dresser model 300 raise borer, which was used to drill a 
150 foot hole 48 inches in diameter, at Easington Colliery, is de- 
scribed and the modifications to the borer which were necessary for 
safety reasons when it was used in a mine are indicated. The machine 
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is designed to drill pilot holes up to 12.25 inches in diameter and to 
ream raises up to 48 inches in diameter and 500 feet in length. 


13779 Association of experience for safety and efficiency. Addis, 
T. Min. Technol.; 59: No. 676, 65-71(Feb 1977). 

This is an account of the history of British coal mine ventila- 
tion practice from the 16th century, of early methods of raising coal 
and water, and of early underground mining operations. The author 
also discusses future safety and efficiency objectives. 


13780 Coal. McMullen, M.K. Can. Min. J.; 98: No. 2, 135(Feb 
1977). 

In 1976, total Canadian production of bituminous coal was 
14.5 tons. Statistics are given on production by company and loca- 
tion, and on exports and imports. Details are given of new mines and 
mine expansion and of exploration activities. 


13781 Diesel motors with favorable exhaust characteristics for 
underground use. Dietrich, W. Glueckauf; 113: No. 2, 65-67(20 Jan 
1977). 

The permissible limits of CO and nitrogen oxides emissions 
from diesel motors for underground use in various countries are 
listed, and the exhaust emission characteristics of the D916 motor are 
described. The author points out that if motors with favourable 
characteristics are used, less ventilation air is necessary, or, alternati- 
vely, more or larger diesel motors can be used. 


13782 Safe haulage with diesel trolleys in coal mining in North 
Rhine-Westphalia. Hoischen, G.; Hackenberg, W. Glueckauf; 113: 
No. 2, 59-64(20 Jan 1977). 

The authors discuss some accidents which have occurred on 
self-powered diesel trolley monorail systems, emissions from diesel 
motors, and protection against explosions and fires. Improvements in 
diesel haulage and various aspects of the operation of diesel trolleys 
are considered. 


13783 Chainless haulage is new safety factor for longwall oper- 
ations. Coal Age; 82: No. 1, 90-91(Jan 1977). 

After listing ten chainless haulage systems which are commer- 
cially available or under development, the author points out that the 
risk of accidents with haulage chains can be minimized by the use of 
chain restrictors and periodic inspection of chains. 


13784 Air conditioning of coal faces by deep cooling of the fresh 
air. Altena, H. Glueckauf-Forschungsh.; 37: No. 6, 235-242(Dec 
1976). 

A new face ventilation method has been developed for use 
where space is limited, for example where shield supports are used in 
thin seams. Air is cooled to a relatively low temperature, fed to the 
face through a conduit, and distributed through nozzles which mix it 
with the atmosphere at the face so that the cold air does not affect 
the health of men at the face. Underground tests of the system are 
discussed. 


13785 Contribution to the analysis of ground movements due to 
mining. Chilian, J. Glueckauf-Forschungsh.; 37: No. 6, 270-272(Dec 
1976). 

A method is presented for calculating the maximum, and 
hence any desired slope of a plane defined by more than three sets of 
three values. A multiple regression method can be used to obtain the 
equation of the plane; knowledge of the regression coefficients 
makes it possible to calculate the size and the direction of the main 
inclination and the inclination of planes in any desired direction. 


13786 Future prospects of sprayed concrete in underground 
mining. Ruffert, G. Glueckauf; 112: No. 21, 1224-1227(4 Nov 1976). 

To prevent rock spalling or collapse it is important that the 
grade of concrete mix should provide a good seal so that shear and 
compression can be resisted. Discusses suitable machines for placing 
the concrete, water : cement ratios, and addition of rapid-setting 
agents. 


13787 Preparing and planning the South Wales Coalfield for the 
1980's. Davies, C.J. Proc. S. Wales Inst. Eng.; 91: 3-10(Nov 1976). 

Paper lists the results required by 1980 and outlines proposals 
for achieving these results by reconstruction and concentration of 
collieries and by improving performance at the face and elsewhere. 


13788 Development of technical mining terminology in connec- 
tion with progress in underground methods of developing coal deposits. 
Ustinov, M.I. Ugol; No. 11, 15-17(Nov 1976). (In Russian). 

With the development of automation and mechanization of 
production processes the mutual dependence of separate processes 
was significantly increased. The technology of mining operations is a 
term used to reflect this mutual dependence of processes. Substages 
involve opening up of the mine (capital costs), preparatory work, 
and transport of the coal. A discussion of technical terms to repre- 
sent these processes is given. 5 refs. (SJR) 





APRIL 15, 1978 


13789 Terminology and classification of qualitative characteris- 
tics in coal mines. Braitsev, A.V. Ugol; No. 11, 20-24(Nov 1976). (In 
Russian). 

The technology of underground coal mining is discussed in 
outline form. Mine organization is outlined in terms of ore distribu- 
tion, mine equipment (ventilation, transport, etc.), water use, energy 
use, mine planning (types of columns, pillars, steps, rooms, etc.), 
reinforcement, types of walkways and inclines. (SJR) 


13790 Materials handling behind longwalls with the use of Titan- 
1, Sushko, I.L. Ugol; No. 11, 25-28(Nov 1976). (In Russian). 

Ore distribution in deep mines is important, since it deter- 
mines the optimum method for hauling ore to the surface. Titan-1 is 
a coal handling machine which operates pneumatically and reduces 
the coal to size. A number of mining and geological factors are taken 
into account for the economical operation of Titan-1. Operation with 
scrapers is an effective method of using Titan-1. (SJR) 


13791 Experience in operating the complex unit Titan-1. Achino- 
vich, A.V.; Itskovich, S.N.; Buzhin, N.K. Ugol; No. 11, 28-32(Nov 
1976). (In Russian). 

Titan-1 is a pneumatic machine used for coal handling behind 
a longwall. Some of its technical operating characteristics are pre- 
sented. Its productivity on fractured coal is 20 to 60 m*/hr. Trans- 
port distance is up to 75 m. Diameter of the coal handling tube is 168 
mm. Maximum air capacity is 70 m*/min. The machine operates on 
electricity at a feed voltage of 380 and 660 volts. The machine is 
14,000 mm long, 1255 mm wide and 2000 to 2200 mm high. Its mass 
is 30,000 kg. (SJR) 


13792 Developing the technology of mining coal without leaving 
pillars. Dvoretskii, N.M. Ugol; No. 11, 32-34(Nov 1976). (In Rus- 
sian). 

It is proposed that columns be used in the place of coal blocks 
in the underground mining of coal. The placement of ventilation and 
conveyor shafts is illustrated. Figures are given on coal savings and 
the spread of this technology which does not use coal blocks. The 
number of mines not using coal pillars has increased from 5 in 1970 
to 18 in 1975. The volume of coal dug by this method increased from 
2.5 in 1970 to 13.7 million metric tons in 1975. The additional coal 
saved by this method increased from 52.8 in 1970 to 577.6 thousands 
of metric tons in 1975. (SJR) ® 


13793 Mine protection without leaving pillars of coal. Shinkar- 
enko, V.S.; Popkov, M.P. Ugol; No. 11, 34-38(Nov 1976). (In Rus- 
sian). 

Three methods are used for preparing the longwall so that 
coal pillars need not be employed. A ventilation tunnel and convey- 
or tunnel with proper supports are provided. Wood and metal 
supports are also used. Rigid anchor bolts are also installed trans- 
verse to the proposed fracture line. Tunnel reinforcement is de- 
scribed. Details on placement of anchor bolts in the roof are given. 
Maintenance and operating expenses were decreased by 40 percent 
with an annual savings of 0.5 million rubles in the Abashevskaya 
mine of the Yuzhkuzbassugol coal trust. (SJR) 


13794 Experience in mining with the combine PK-3r along a 
given contour. Teodorovich, B.A.; Khalimov, A.I.; Atrushkevich, 
A.A. Ugol; No. 11, 38-39(Nov 1976). (In Russian). 

In coal mines it is difficult to execute a stepfree transition 
from one gallery to another. Combine PK-3r was designed to 
remedy this difficulty. This machine is equipped with a device which 
can impart any cross-sectional shape to a gallery, including an 
arched shape, with a stepfree contour. By use of a stabilization 
scheme it is possible to obtain a stepfree transition from one gallery 
to another. The control system and operation of the machine are 
described. (SJR) 


13795 New technological methods of working sloping strata by 
inclined terraces. Men'shov, V.S. Ugol; No. 11, 39-46(Nov 1976). (In 
Russian). 

Mining coal by inclined steps in the direction of fall was 
found to be an economical method with the use of conveyor 
transport. Availability of equipment in the USSR for use on inclined 
slopes is discussed. An economic analysis by computer shows that in 
all cases development by inclined steps is more economical than 
development by horizontal steps with a cost savings of 63 percent 
and a labor productivity increase of 70 percent. 9 figs., 3 refs. (SJR) 


13796 Complex method of analyzing the work experience of 
leading mine crews and its efficiency. Kurnosov, A.M.; Zakharov, 
E.P.; Topolov, V.S. Ugol; No. 11, 53-58(Nov 1976). (In Russian). 

Mining operations in the Chernomorka mine are described. 
An examination of various work factors showed that the operating 
time of the combine at the coal face was only 20.8 percent because of 
frequent breakdowns and poor maintenance. By increasing the 
length of the longwall and putting greater emphasis on prompt 
maintenance the machine working time was increased to 31.5 per- 
cent. A number of other economic factors also showed improvement 
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with this work reorganization which did not work any hardship on 
the individual miners. 2 tables. (SJR) 


13797 Cartographical extraction geometry in Haibach, 
O.; Burger, K. Glueckauf-Forschungsh.; 37: No. 5, 181-190(Oct 1976). 

The authors consider the possibilities of the presentation of 
extraction-geometrical factors, and discuss relations between the 
geology of the deposit and mining the mineral. 


13798 Stress calculations at the shield-roof interface. Komis- 
sarov, S.N. Ugol; 51: No. 10, 8-12(Oct 1976). 

Cantilever length, flexural strength and torque at the cantile- 
ver hinge are discussed in relation to stress concentration and roof 
breaks. 


13799 Sudden outburst of coal and gas at No. 3 Aleksandrovskoe 
Colliery. Bozhko, V.L. Ugol; 51: No. 10, 22-27(Oct 1976). 

A detailed account is given of an outburst of 2700 tonnes of 
coal at a Donbass pit in October 1974. Possible causes are analyzed. 
Values of helium content of the gas are quoted. 


13800 Pore structure and fissuring of coal as a factor in out- 
bursts. Kanin, V.A. Ugol; 51: No. 10, 19-22(Oct 1976). 

A model is described which seems to predict the formation of 
potentially dangerous conditions. 


13801 Discussion on sudden outbursts of coal and gas. Solving the 
problem. Khodot, V.V. Ugol; 51: No. 10, 13-19(Oct 1976). 

Paper discusses changes in strata pressure and gas pressure 
with face advance and for conditions in inclined seams, as well as 
outbursts from the floor. The possibilities of modeling and of solving 
problems of gas-dynamic phenomena are examined. 


13802 Research and application of augering in thin seams. Tok- 
magembetov, Sh.T. Ugol; 51: No. 10, 3-8(Oct 1976). 

Experience in the Karaganda coalfield has provided informa- 
tion on optimum conditions for this method of working. Potential 
output is expressed as a function of coal harcness, seam gradient and 
faulting. 


13803 Bergbautechnik. (Mining engineering). Steinmetz, E. (ed.). 
Essen, Germany, F.R.; Vulkan-Verl. (1976). 52p. (In German). 

In 12 articles it is reported on the state of support techniques, 
on haulage machinery in black coal mining, shaft hoisting and shaft 
feeding facilities, equipment for coal dressing, on the firing of low- 
grade black coal, and on steam generators for the self-sufficiency of 
collieries. 


13804 Situation and future prospects of coal supplies for eastern 
carbonization plants. Frishberg, V.D.; Myuller, I.P. Coke Chem., 
USSR (Engl. Transl.); No. 5, 65- 68(1976). 

Translated from Koks Khim.; No. 5, 52-54(1976). 

The coals from the Kuzbas, Karaganda, and Pechora coal 
fields are known for their superior coking properties and low sulfur 
contents. The large reserves and generally favorable geological 
positions of the seams have led to a rapid expansion in output for 
relatively low capital outlay and operating costs; consequently, 
mining is profitable even with long-haul freight charges added. It has 
been possible to develop coke production in the Eastern regions and 
even to convert the coking plants of the Center to using Pechora and 
Kuzbas coals. 


13805 Development of the Thyssen tunnel machine. Grieves, M. 
Proc. S. Wales Inst. Eng.; 91: 21-25(1976). 

Experience with the Thyssen tunnelling machine at Dawdon 
Colliery is described. This kind of machine is economic for long, 
uninterrupted drives. It permits the introduction of support tech- 
niques which formerly could not be applied in coal mining condi- 
tions, and which allow the construction of long-life transport and 
ventilation arteries which require little maintenance. 


13806 Remote control in USSR. Solid Fuel; No. 247, 4(24 Sep 
1975). 

Novosti Press reports that coal is being produced in a Do- 
netsk mine without a single worker at the coal face. A new type of 
installation, consisting of a continuously operating plane conveyor 
controlled from the drift which extracts coal, transports it and 
moves the supports, is being tested. The installation is expected to 
produce 2,000 ton per day in slightly inclined seams and was 
designed at the Donetsk Coal Research Institute. 


13807 Support load requirements on longwall faces. Wilson, A.H. 
Min. Eng. (London); 134: No. 173, 479-491(Jun 1975). 

It appears that yield loads of present powered supports will 
cope with most conditions except wider webs and inclined workings 
in thicker seams. In inclined seams the setting load should be 
increased to prevent sideways roof slippage; a formula for this 
setting is derived. 


13808 Selby public enquiry. Colliery Guardian; 223: No. 5, 190- 
196(May 1975). 
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The Board proposes two surface coal carrying drifts from 
Gascoigne Wood old marshalling yard site down to a level 50 m 
below the Barnsley Seam; tunnels would continue at this relative 
horizon in an easterly direction; an area of 119 sq miles is involved. 
Production from the Barnsley Seam would be obtained from 5 
satellite mines working retreating longwall mechanized conveyor 
faces. 


13809 Solsgirth ‘‘World” record, 25,260 tons. Colliery Guardian; 
223: No. 3, 75-76(Mar 1975). 

The miners of Solsgirth mine in the Longannet complex, 
NCB Scottish area, are claiming a world record for weekly produc- 
tion from the SO3’s face in the Upper Hirst Seam. 25,260 tons were 
brought up in a five day week beating the previous British record of 
22,340 tons set by Kellingiey Colliery, N Yorks area. Details of the 
face and machinery used are given. 


13810 Simulation and layout of ventilation systems. Barth, W. 
Glueckauf; 111: 21-25(9 Jan 1975). 

Two representative systems are in use in Ruhrkohle AG: one 
based on data compiled from experience. The author shows that 
simulation using expensive pressure measurements is unnecessary. 
Resistance coefficients on which networks can be based are available 
for all mine workings, and these can provide an accurate picture of 
the air distribution which can be up-dated as changes take place. 


13811 Fully-mechanized road-heading using selective cut ma- 
chines. van Duyse, H. Ann. Mines Belg.; No. 1, 9-105(Jan 1975). (In 
French and Flimish). 

Paper provides details of 18 different machines from a number 
of countries. An account is given of each and their characteristics 
are summarized in a table. 


TRANSPORT AND HANDLING 


REFER ALSO TO CITATION(S) 13659, 13663, 13666, 13683, 
13748, 13776, 13806, 13808, 14530, 15107, 15179, 15655 


13812 (TID—27769) Industrial fuel gas distribution costs study. 
(Dravo Corp., Pittsburgh, Pa. (USA). Chemical Plants Div.). Oct 
1977. 44p. Dep. NTIS, PC A03/MF AO1. 

This report covers a study of the cost of gas transmission 
from a low pressure coal gasification plant to a single user 25 miles 
away and at a pressure of 25 psig. The study showed that the 
transmission cost in an optimized pipe size for each flow rate 
decreases rapidly up to about a gas flow equivalent to 50 x 10° BTU/ 
day (308 BTU/SCF gas). At this point the transmission cost is in the 
order of 10% more than the gas cost from the plant. Above 50 x 10° 
BTU/day equivalent gas flow the optimum transmission gas cost 
continues to decline but at a greatly reduced rate. The gas transmis- 
sion cost in $/MM versus flow rates for line sizes from a 10” pipe 
size to an optimum pipe size is given in a table. A graph shows the 
transmission cost in an optimum pipe size for four selected gas flow 
rates. The pipe size was extended to 80” diameter pipe to show that 
this would correspond to a gas flow of 122 x 10° BTU/Day (an 
increase of 22% more flow) and the additional transmission cost 
would only be $0.02 per MM BTU. This indicates that when 
transmission line design studies are made the use of larger than the 
optimum diameter size pipe should be considered, since a larger gas 
flow may be obtained in the future with only a slight additional gas 
transmission cost. 


13813 Process for upgrading lignitic-type coal as a fuel. Koppel- 
man, E. US Patent 4,052,168. 4 Oct 1977. Filed date 12 Jan 1976. 
12p. 


A process is described for upgrading lignitic-type coal, in- 
cluding brown coals, lignite and subbituminous coals, to render it 
more suitable as a solid fuel in which the moist lignitic-type coal in 
an as-mined condition is subjected to an autoclaving treatment at a 
controlled elevated temperature and under high pressure for a period 
of time to convert the moisture and a portion of the volatile organic 
constituents therein to a gaseous phase and to effect a controlled 
thermal restructuring of the chemical structure thereof. In accor- 
dance with a preferred practice, the autoclaved upgraded carbona- 
ceous product during or after cooling is contacted with the gaseous 
phase to effect a deposition of at least a portion of the condensible 
organic constituents thereon. The upgraded carbonaceous product is 
stable and resistant to weathering, and is of an increased heating 
value approaching that of bituminous coal. 


13814 Treatment of solid fuels. Cole, E.L.; Hess, H.V.; Franz, 
W.F. (to Texaco Inc.). US Patent 4,052,169. 4 Oct 1977. Filed date 
20 Feb 1975. 4p. 

The heating value of solid fuel is increased and the particle 
size decreased by passing a slurry of the fuel in liquid water at a 
temperature between 400°F and the critical temperature of water 
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through a tubular attrition under conditions of turbulent flow. The 
product slurry is suitable for pipelining. 


13815 Effect of some alkaline additives on the viscosity of coal 
water slurries. Shook, C.A.; Nurkowski, J. (Univ. of Saskatchewan, 
Saskatoon). Can. J. Chem. Eng.; 55: No. 5, 510-515(Oct 1977). 

The viscosity-reducing effects of various alkaline additives to 
coal slurries were studied. It was found that especially in combina- 
tion with leonardite, a naturally oxidized form of lignite, significant 
reductions could be achieved for a bituminous and a sub-bituminous 
coal. No reduction could be produced for lignite slurries, however. 


13816 Stabilization of dried coal. Norman, O.L.; Seitzer, W.H. 
(to Suntech, Inc.). US Patent 4,043,763. 23 Aug 1977. Filed date 7 
Jan 1977. 4p. 

A process for stabilizing lignitic and sub-bituminous coal 
against spontaneous combustion is comprised of mixing as-mined 
lignitic or sub-bituminous coal with said hot, completely or partially 
dried lignitic or sub-bituminous coal in an amount to produce a 
weight ratio of dried coal to as-mined coal from about | : 2 to about 
10: 1. 


13817 Preparation plant for an open-cast brown coal mine in 
Thailand. Hunsche, E.U. Braunkohle; 29: No. 7, 264-268(Jul 1977). 
(In German). 

A preparation plant for 500 tons/hour of brown coal in North 
Thailand is described. The brown coal which is mined with bucket 
excavators is reduced to less than 300 mm in size in a mobile 
preliminary crushing plant which is equipped with a single-roll 
crusher. A belt system consisting of shiftable conveyor belts conveys 
the brown coal out of the mine to a stock and homogenization pile. 
From this pile the coal is transported to the coaling bunkers of the 
power station. Within this system there is a Novorotor mill which 
reduces the coal to 0 to 30 mm in size. A sampling plant takes a 
sample every 15 minutes. 


13818 Coarse- and fine- grain sorting of the Goettelborn dressing 
plant in one single jig. Padberg, W. Au/fbereit.-Tech.; 18: No. 6, 274- 
279(Jun 1977). (In German). 

At the end of 1976, the Goettelborn dressing plant which had 
been in existence for more than 75 years, has been modified. Since 
then the complete coarse and fine fractions of the washery feed are 
processed in one single jig. The* paper quotes basic data and criteria 
of planning the modification and gives information on the measures 
that have been taken. Moreover, reference is made to details of 
mechanical and process engineering of the sorting section and the 
screens. In addition to an increase in capacity, the modification has 
significantly facilitated dressing operations which must have an 
effect on cost. 


13819 Prospects of hydraulic coal transport in the USA. Arch. 
Energiewirtsch.; 31: No. 6, 485-488(Jun 1977). (In German). 

The article is a report on technical and economic investiga- 
tions concerning the option for the most favourable energy transpor- 
tation system to cover large distances in the USA. Four variants are 
investigated: 1) Power transmission on UHV systems; 2) coal trans- 
port on rail; 3) mixed coal transport on ships and on rail; 4) hydraulic 
coal transport. The power to be transmitted is assumed to be 1,600, 
3,200, 6,400 and 9,000 MW, the distance at 800 km resp. 2,400 km. A 
comparative evaluation of the costs of energy transport calculated 
per year for both distances taken as a basis indicates that the 
transportation of coal sludge is under specific American circum- 
stances the cheapest energy transport system. 


13820 Planning and realization of a modern hard-coal dressing 
plant upon extending the ‘Lohberg’ mine. Hennig, H. Au/bereit.-Tech.; 
18: No. 6, 259-273(Jun 1977). (In German). 

The new dressing installations at the ‘Lohberg’ mine of Ruhr- 
kohle AG at Dinslaken (Lower Rhine) have been set up on the basis 
of latest technical and economic achievements during 1974 - 1976 
along with an increase in output from 10,000 to 13,000 t/day. The 
daily dressing capacity has been raised by 10,000 t/day, i.e. from 
formerly 20,000 to a maximum of 30,000 t/day of washery feed coal. 
The objectives of the new layout for the dressing plant as well as the 
course of planning are explained. Machine and process engineering 
techniques of the new facility are described. 


13821 Formation and filtration of flakes from coal slurries. Sing, 
B.K.; Clement, M.; Juentgen, H. Glueckauf-Forschungsh.; 38: No. 3, 
115-120(Jun 1977). (In German). 

Size and size distribution of flakes are much influenced by the 
type and concentration of the flocculation agent. The coal particles 
show different behaviour to that of the dirt particles. The ph-value 
and the concentration of electrolytes also influence flocculation. 
They change the surface properties of the solid material as well as 
the flocculability of the flocculant. 


13822 Pretreatment of coal during transport, Johnson, G.E.; 
Neilson, H.B.; Forney, A.J.; Haynes, W.P. (to Energy Research and 
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Development Administration). US Patent 4,018,654. 19 Apr 1977. 
Filed date 5 Sep 1974. 6p. 

PAT-APPL-503,537. 

Many available coals are ‘‘caking coals’ which possess the 
undesirable characteristic of fusing into a solid mass when heated 
through their plastic temperature range (about 400°C) which tem- 
perature range is involved in many common treatment processes 
such as gasification, hydrogenation, carbonization and the like. 
Unless the caking properties are first destroyed, the coal cannot be 
satisfactorily used in such processes. A process is disclosed herein 
for decaking finely divided coal during its transport to the treating 
zone by propelling the coal entrained in an oxygen-containing gas 
through a heated transport pipe whereby the separate transport and 
decaking steps of the prior art are combined into a single step. 


13823 Pulverizing mill. Skalka, C.J. (to Combustion Engineer- 
ing, Inc., Windsor, Conn. (USA)). German(FRG) Patent 2,635,244/ 
A/. 31 Mar 1977. 15p. (In German). 

A pulverizing mill for coal or other materials is proposed 
which consists of a rotating bow! into which the material is poured, 
and at least one pulverizing roller running on the bow! surface. The 
pulverizing roller is pressed down on the bowl surface by hydraulic 
force. This mill should have the advantages of a pulverizing mill 
whose roller is pressed down by spring loading. Details of construc- 
tion and control are given. 


13824 Possibilities of changing the conception of the coal charge 
of the combined fuel processing works. Bilek, J.; Keller, V. Uhli; 25: 
No. 3, 93-99(Mar 1977). (In Czech). 

The following subjects are discussed: Processing technologies 
and their requirements on the qualitative parameters of the coal 
charge; recapitulation of the preconditions of the precise general 
solution of the combined works; present state of the mining, trans- 
port and preparation technology and of the processing of coal; short 
description of the technology of working up the coal charge; devel- 
opment of the quantitative and qualitative parameters of the coal 
supply for the processing technologies of the combined works (com- 
pared with the project); analysis of the function of the present 
system of coal charging and its influence on the different technologi- 
cal links of the combined works; proposal of a technology of 
separated coal charging; short description of the used technology of 
separated charging for the trial practice; the course of the test and 
the verifying operation; and a discussion of the results. 


13825 Some problems concerning coal preparation for chemical 
processing. Nowak, Z. (Glowny Instytut Gornictwa, Katowice, 
Poland). Koks, Smola, Gaz; 22: No. 3, 57-64(Mar 1977). (In Polish). 

Some technical and economical problems concerning the 
preparation of coals for chemical processing are presented. The main 
features of raw coal which influence the mechanical treatment and 
the qualitative parameters of the coal charge are discussed. Attention 
is directed to the need of an economical calculation of each step on 
the path from the coal deposit to the blast furnace in order to 
achieve the maximum yield of coal substance contained in commer- 
cial coal deposits. 


13826 Coal production and transportation: third annual confer- 
ence, 1977. San Francisco; PLM, Inc. (1977). 251p. (CONF-770466— 


From 3. conference on coal production and transportation; 
Denver, CO, USA (13 Apr 1977). 

The Third Annual Conference (1977) on coal production and 
transportation was sponsored by professional lease Management, 
Inc. and held at The Brown Palace, Denver, CO, April 13-14, 1977. 
Seventeen articles have been entered individually into EDB and 
ERA and three into EAPA. The articles deal with US energy 
policy, coal mining (including leasing, legislation and land reclama- 
tion) and especially on the transport of coal by unit trains, slurry 
pipelines and barges. Several articles deal with unit trains, railway 
plans in this area (including papers on freight car components such 
as wheels, springs, etc.), charges, and experience. (LTN) 


13827 How Burlington Northern will transport western coal. 
Lorentzsen, N.M. pp 49-60 of In Coal production and transportation: 
third annual conference, 1977. San Francisco; PLM, Inc. (1977). 

Burlington Northern is a 25,000 mile railway system that 
serves some 4,000 communities in 19 states and two provinces of 
Canada. That service territory stretches from Chicago and the Great 
Lakes to the ports of the Pacific Northwest, and south from Canada 
to the ports on the Gulf of Mexico. In between, our tracks wrap 
around the vast coal fields of Montana, Wyoming, and North 
Dakota. Some 70 percent of all American coal is located west of the 
Mississippi, and the states of Montana, Wyoming, and North Dakota 
have about 44 percent of that total. Of real significance is the fact 
that a large percentage of those reserves are surface-mineable, low- 
sulphur deposits. Burlington Northern's experience with unit coa! 
trains is reviewed. Capital and maintenance programs from 1970 
through 1981 involves nearly 3 billion dollars and are largely coal- 
related (centralized traffic controls, longer sidings, new trackage, 
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etc.). Further, coal producers and electric power plants have con- 
structed special loading and unloading facilities to reduce turn 
around time. Railroads can handle the expected coal traffic and 
serve their other customers as well: they need the extra business to 
improve their return on capital invested. But if any significant 
number of the 15 new coal slurry pipelines are built the effects on 
railroads and on their customers could be devastating. (LTN) 


13828 Case for slurry pipelines. Haerle, P.R. pp 63-78 of In Coal 
production and transportation: third annual conference, 1977. San 
Francisco; PLM, Inc. (1977). 

The same basic economics is applicable to the transport of all 
fluids, and the only problem that many of us have is in simply 
recognizing that coal can be considered as such. Thus, coal in slurry 
form acts in a pipeline in a fashion almost identical to crude oil, and 
the economics are almost identical. All of the factors which have led 
us as a nation to transport petroleum by pipeline in preference to 
transport by railway tank cars exist with respect to the transport of 
coal. The better economics, the ease of handling, the lack of environ- 
mental impact of coal slurry lines, are all consistent with what we 
have already learned with petroleum pipelines. Railroads have re- 
fused to allow slurry pipelines to cross their rights of way. Slurry 
pipeline companies are seeking rights of eminent domain in state 
legislatures and the federal congress and also questioning the rail- 
roads’ land titles (in some cases the railroads only have some form of 
easement). Further, the pipeline companies are committed to a 
strong public relations approach about railroad charges being more 
subject to inflation and “to what the traffic will bear” if there is no 
competition. 


13829 No averages, please. Berg, N.A. pp 139-142 of In Coal 
production and transportation: third annual conference, 1977. San 
Francisco; PLM, Inc. (1977). 

The service life of train wheels varies from 20,000 miles up to 
500,000 miles. In many cases wheels are removed from service for 
causes other than normal wear, e.g., thermal stresses due to braking, 
sliding due to excessive braking forces, flange wear, etc. Recommen- 
dations for longer wheel wear include: use of heat-treated class C 
wheels (well worth the 10 percent premium), turn trains on a regular 
basis (to distribute the wear more evenly) and no use of reclaimed 
rail that is reversed (if necessary to use this way, grind the gage side 
before use). (LTN) 


13830 Austenitic manganese steel. Eddy, T.A. pp 145-151 of In 
Coal production and transportation: third annual conference, 1977. 
San Francisco; PLM, Inc. (1977). 

In  heavily-loaded, unlubricated, sliding applications 
Hadfield’s manganese steel develops smooth polished interface sur- 
faces, eliminating galling and resultant high frictional resistance; 
wear is minimized; wear on the mating steel is minimized; a high 
surface hardness is developed while retaining a tough elastic sub- 
structure; and it has a low rate of crack growth. On account of these 


properties it has many applications in railroad car components. 
(LTN) 


13831 How to spec a freight car truck (and why). Hood, C.N. III. 
pp 153-179 of In Coal production and transportation: third annual 
conference, 1977. San Francisco; PLM, Inc. (1977). 

Specifications or bases for selection are given for several 
railway car components, based on cost, expected service life, interest 
rate, etc. (LTN) 


13832 Coupling systems for coal cars. Kern, D.W. pp 181-184 of 
In Coal production and transportation: third annual conference, 
1977. San Francisco; PLM, Inc. (1977). 

The coupling mechanism which enables the rotary dumping 
of hopper and gondola cars while still coupled in a train is described. 
(LTN) 


13833 Reverse heat engine's role in unit trains. Wallace, W.D. 
pp 187-192 of In Coal production and transportation: third annual 
conference, 1977. San Francisco; PLM, Inc. (1977). 

Reverse heat engines are essentially an assembly of compo- 
nent parts accomplishing a transformation of work into heat and the 
dissipation of this heat into the atmosphere. In doing this work a 
reverse heat engine must provide yielding resistance of such initial 
sensitiveness, combined with ultimate high capacity, that any of the 
draft or buffing actions, small or great, incident to the switching, 
humping, starting, and stopping of railway cars, may be modified to 
the lowest possible limits of stress. When a moving freight car 
impacts a stationary car, or when train slack is run in or out with 
violence, there is a transfer of energy from one car to the other. This 
transfer becomes more rapid as the draft gear resistance increases. At 
the same time the inertia force of a stationary car becomes less and 
less, until the steadily increasing value of the push exerted by the 
draft gears starts movement of the stationary car. Thus a reverse 
heat engine is nothing more than an efficient freight car draft gear. 
There are five types of standard pocket draft gears in use today: All- 
steel friction, combined rubber-friction, all-rubber, hydraulic-fric- 
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tion, and silastic rubber. Since a draft gear is primarily a cushion, it 
develops a cycle of work during its closure and release under the 
various intensities of draft and buff impact, either when operating in 
the moving train or when it is being collided singly or in groups of 
cars during train make-up. This draft gear cushioning cycle is 
evaluated exactly like the steam or gas engine work cycle. Engine 
action is considered positive on the basis of heat being changed to 
work, causing acceleration. The draft gear cycle is negative, work 
being changed to heat, causing deceleration. The importance of 
maintenance of draft gears with too much slack is emphasized. 


(LTN) 


13834 What are reasonable unit train coal tariffs: an attorney's 
perspective. Clark, J.R. pp 195-200 of In Coal production and trans- 
portation: third annual conference, 1977. San Francisco; PLM, Inc. 
(1977). 

The history of freight rate regulation in the case of captive 
traffic is discussed in the light of legislation from 1887 to 1976. The 
author urges that rates on unit train coal movements be fixed at a 
level which will both cover the variable costs of providing the 
service and make a fair contribution towards constant costs and a 
reasonable profit. (LTN) 


13835 Oklahoma Gas and Electric’s experience with unit train 
operations. Gibbons, G.L. (Oklahoma Gas and Electric Co., Oklaho- 
ma City). pp 203-208 of In Coal production and transportation: third 
annual conference, 1977. San Francisco; PLM, Inc. (1977). 

The initiation of unit train operations was marred by a few 
equipment failures and accidents which are detailed. Some of the 
equipment failures led to unexpected behavior that caused damage to 
the installation. The turn-around time of 118 hours initially suggested 
by the railroads has not yet been met and the average time after 83 
trains is 158 hours. (LTN) 


13836 Union Pacific's plans for coal transportation. Kenefick, 
J.C. pp 211-220 of In Coal production and transportation: third 
annual conference, 1977. San Francisco; PLM, Inc. (1977). 

Probably two of the most critical factors affecting energy 
resource development are the large front-end investments and the 
long lead times required by energy-related projects. A third critical 
factor is the task of planning and executing these projects in a 
changing and uncertain environment. The creation and decisions of 
the new Department of Energy will have a major impact on the 
production and transportation of coal. Other public issues facing the 
coal industry today include the direction of the “reform” of the 
nation’s electric utility industry; pollution problems and amendments 
to the Clean Air Act; strip mine legislation; the future of slurry 
pipelines; and the ability of the nation’s railroads to transport an ever 
increasing amount of coal production. Union Pacific’s plans for 
increased transport of coal are outlined: new cars and locomotives, 
new rails, track maintenance, centralized traffic control and con- 
struction of new coal cars (some of the Teoli type) in their own 
shops. In response to questions, the author says they can build coal 
cars cheaper than buy them (partly due to steady operation and a flat 
overhead) and objects to slurry pipelines because they compete for 
the high volume traffic the railroad handles best and leave the 
railroad and haul smaller volumes and functioning to some extent on 
a standby basis. (LTN) 


13837 Coal production and transportation. Stanislaus, J.L. pp 
223-229 of In Coal production and transportation: third annual 
conference, 1977. San Francisco; PLM, Inc. (1977). 

Establishing a unit train operation requires input from the 
shipper, receiver, and the railroad. The shipper must furnish his 
loading capability, including limitations, to determine the amount of 
time required for loading. The receiver should supply the unloading 
conditions as well as the annual volume to be moved. With this 
information our transportation department determines the transit 
time, and adds the time required for loading and unloading which 
provides the cycle time. The number of cars required and train size 
are then determined, based upon the cycle times and annual volume 
to be moved, bearing in mind that the optimum train is the maximum 
number of cars in each train that will remain active in a continuous 
cycle (MOPAC maximum is 110 cars). The operating parameters are 
furnished to the cost department to develop the cost of operation. 
The parameters and costs are then forwarded to the pricing depart- 
ment for determining the freight rate to be published. Coal unit train 
rates are unique in that each movement is based upon the cost factors 
that apply to that specific movement. There are no relationships 
between movements. Each unit train system is developed and priced 
on its own circumstances. In order to insure feasibility in a unit train 
operation, our transportation department utilizes train performance 
simulators to measure accurately such things as locomotive and fuel 
requirements, draw bar stress, train speeds, running time schedules, 
and maximum train size, so that a real-time efficient operation is 
worked out and made ready for implementation. The one require- 
ment necessary to justify a unit train operation is that annual volume 
must be sufficient to keep the equipment in a continuous cycle; 
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otherwise, the economics of this method of transporting coal are 
lost. 


13838 Rail and barge transportation or the reversal of the win- 
ning of the West. Smith, C. pp 231-236 of In Coal production and 
transportation: third annual conference, 1977. San Francisco; PLM, 
Inc. (1977). 

Cajun Electric power Cooperative, Inc. plan to buy low 
sulfur coal in Montana, ship it by unit train to St. Louis, MO and 
then by barge to New Roads (near Baton Rouge), Louisiana, to a 
new power plant involving two 540-megawatt units are outlined. 
The cost of the project is more than 600 million dollars and it is 
scheduled to be in operation as follows: Unit No. 1, July 1979; and 
Unit No. 2, July 1980. (LTN) 


13839 Choice of parameters in hydraulic coal transport projects. 
Cieriand, R.M. Riv. Combust.; 75-81(Mar 1976). 

Parameters that give the best economic results for the hydrau- 
lic transport of coal were investigated. The results are presented in 
graphical form, relating tonnage transported, solids concentration, 
coal size distribution, optimum distance between pumping stations 
and cost. 


13840 Coal transport in pipelines. Breuer, U.; Huberts, L. (Shell 
International Petroleum Co. Ltd., London (UK)). pp 456-465 of In 
Compendium 76/77. Bd. 1. DGMK-Vortraege. Klamann, D.; 
Asinger, F.; Boigk, H.; Oelert, H.H.; Peters, W. (eds.). Leinfelden- 
Echterdingen, Germany, F.R.; Industrieverl. von Hernhaussen 
(1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

A ‘coarse’ grain size distribution, dehydration and agglomer- 
ation of the fine-grained fraction in Shell Pelletiser separators and 
coal grinding in semiautogenic cascade mills are the characteristics 
of the pipeline system for hydraulic long-distance transport of coal 
presented here. The system is the result of demands made on the 
product, mainly auxiliary transport in bulk carriers, which is not 
n in conventional pipeline systems, and the handling of the 
dehydrated pipeline coal in existing components of coal-fired power 
stations. 


13841 Effects of the ionic constitution of washery water on 
frothing in the presence of flocculants. Ostryi, V.A.; Chudakova, 
A.V. Coke Chem., USSR (Engl. Transl.); No. 5, 12-19(1976). 

Translated from Koks Khim.; No. 5, 9-16(1976). 

Flocculating organic poly-electrolytes are exerting an increas- 
ing stabilizing effect on the froth, because strong simple inorganic 
electrolytes are also present. The increasing mineralization of wa- 
shery water explains the serious frothing problem in those washeries 
that have tried to operate a completely closed cycle and at the same 
time to clarify the slurry by heavily dosing with flocculants. 


13842 Automatic control of vacuum-filter blowbacks. Livshits, 
B.Ya.; Donkov, V.I.; Kostenko, V.N.; Voitenko, B.I.; Bezlyudnyi, 
LF.; Ryndak, S.A. Coke Chem., USSR (Engl. Transi.); No. 5, 53- 
54(1976). 

Translated from Koks Khim.; No. 5, 42-43(1976). 

Automatic blowback controllers have been developed and 
fitted to vacuum filters in the flotation section at the Zaporozhye C 
and CW. Effectiveness trials have shown that the cake moisture 
content remains almost constant when the vacuum in the filter heads 
falls below the optimum. 


13843 Formalized output planning calculations for washeries. 
Ol'fert, A.I.; Ostrovskaya, A.V.; Golenko, V.T. Coke Chem., USSR 
(Engl. Transl.); No. 5, 55-59(1976). 

Translated from Koks Khim.; No. 5, 43-47(1976). 

The ratio of run-of-mine coal consumption to saleable prod- 
uct output is proposed for the purposes of analyzing and planning 
coking-coal processing developments. It provides fundamentally 
novel opportunities at all stages of planning for determining the level 
of cleaning costs and evaluating the performance of commercial 
washeries. 


COMBUSTION 


REFER ALSO TO CITATION(S) 13618, 13621, 13723, 13725, 
13747, 13816, 14481, 14485, 14492, 14559, 14560, 15212, 15213, 
15605, 15697, 15698, 15699, 15718 


13844 (CONF-771015—12) Role of a carbon burnup cell in 
reducing SO. emissions from fluidized-bed coal combustion plants. 
Snyder, R.B.; Montagna, J.C.; Wilson, I.; Johnson, I.; Vogel, J. 
(Argonne National Lab., Ill. (USA)). 1977. Contract W-31-109- 
ENG-38. 21p. Dep. NTIS, PC A02/MF AO1. 
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From Fall meeting of the Western States Section of the 
Combustion Institute; Palo Alto, CA, USA (17 Oct 1977). 

To reduce the size and cost of an atmospheric-pressure flui- 
dized-bed combustion (AFBC), a high superficial gas velocity (3 to 
4.6 m/s) is required. However, high gas velocities cause high dust 
loadings (limestone and unburned coal) in the effluent gas stream. 
High gas velocities, therefore, produce low combustion efficiencies. 
Pope, Evans and Robbins (PER) have reported combustion efficien- 
cies of approximately 85% at a fluidizing gas velocity of 3.8 m/s. To 
increase the overall combustion efficiency PER has incorporated 
into their process a carbon burnup cell (CBC) which operates at a 
higher temperature than the combustor and a lower fluidizing gas 
velocity (approximately 1100°C, 1.8 m/s). Unburned coal dust re- 
moved from the combustor effluent stream by cyclones is injected 
into the CBC. Pope, Evans and Robbins estimate that the overall 
combustion efficiency can be increased to approximately 99%. The 
role of a carbon burnup cell in reducing limestone requirements to 
meet EPA SO: emission requirements for fluidized-bed coal combus- 
tor plants was investigated by evaluating laboratory scale experimen- 
tal data. Four limestone feed options were analyzed. For Greer 
limestone the calculations predict that two of the options 2 and 4 
would require approximately one-half as much limestone as the 
others. The reactivities of Tymochtee dolomite and Germany Valley 
limestone with SO2 were compared with that of Greer at identical 
conditions. Tymochtee dolomite is more reactive than Greer. Ger- 
many Valley, being a high-calcium limestone, has poor reactivity 
and with any of the limestone feed options would require high Ca/S 
ratios to meet the EPA SOs standard. Again, two of the options 
were more favorable for Tymochtee and Germany Valley stones. 


13845 (FE—2471-9) Industrial application fluidized bed combus- 
tion, Category III, indirect fluid heaters. Quarterly technical report 
No. 3, January 1—March 31, 1977. Cherrington, D.C.; Golan, L.P.; 
Halow, J.S.; Hammitt, F.G. (Exxon Research and Engineering Co., 
Florham Park, N.J. (USA). Engineering and Technology Dept.). 
Sep 1977. Contract EX-76-C-01-2471. 26p. Dep. NTIS, PC A03/MF 
AOl. 

A program has been initiated to evaluate the technical and 
economic potential for the application of fluidized-bed combustion 
technology to refinery and petrochemical plant, indirect-fired, pro- 
cess heaters. The strategy for the program will be to build on the 
available boiler oriented FBC technology. Areas common to both 
steam generating boilers and process heaters will not be intentionally 
advanced by this program. However, the results of complementary 
programs in the boiler area will be considered in the assessment of 
potential heater applications. Two pertinent areas not being ad- 
dressed in the on-going boiler orientated programs, and which will 
be investigated here, concern the effects of larger tube size and 
hydrocarbon coking. Phase I of the program will consist of the 
design, construction and operation of three laboratory units designed 
to generate data on (a) the effect of tube size and arrangement on 
bed fluidization, (b) relationships between heat flux and tube coking 
rate and (c) tube peripheral and tube-to-tube flux maldistribution in a 
fluidized bed. The design and procurement of materials for the first 
two of these units are complete and startup of the first unit is 
anticipated for May ‘77. Planning and early design work for the third 
unit are just getting underway. 


13846 Coal burning arrangement. Wormser, A.F. (to Wormser 
Engineering, Inc.). US Patent 4,051,791. 4 Oct 1977. Filed date 15 
Aug 1975. 14p. 

The process involves pyrolyzing pulverized coal to form char 
and volatiles, separating the char from the volatiles, burning the char 
in heat-transfer relationship with a stoichiometric excess of air, 
forming thereby ash and a mixture of gases, the excess of air being 
chosen to produce in the ash a temperature below the fusion tem- 
perature thereof, separating the mixture of gases from the ash, and 
thereafter burning the volatiles in the mixture of gases. Also, coal 
burning apparatus is described which comprises, in combination a 
spouted bed pyrolyzer, a fluidized bed combustor, a first cyclone, a 
second cyclone, and an afterburner, the pyrolyzer being connected 
to accept pulverized coal and to discharge char to the combustor 
and gaseous materials with entrained particulate material to the first 
cyclone, the first cyclone being connected to deliver gases to the 
afterburner, the combustor being connected to accept also a combus- 
tion supporting gas and to deliver to the second cyclone gaseous 
materials with entrained particulate material, and the second cyclone 
being connected to deliver gaseous material to the afterburner. 


13847 Method of firing coal boiler to produce secondary fuel gas. 
Gieck, J.F. US Patent 4,052,138. 4 Oct 1977. Filed date 8 Mar 1976. 
6p. 


A method is described of firing coal-powered boilers to 
produce both heat to operate the boiler at its full rated capacity, and 
also to produce a usable fuel gas generally equal in heat content to 
the heat consumed in the boiler to produce steam, said method 
consisting of burning pulverized coal in the presence of varying 
proportions of steam and oxygen. The boiler is over-fired with coal, 
but with an undersupply of oxygen, in order that the total available 
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heat content of the coal is divided between heat released by the 
incomplete combustion thereof, which may be sufficient to operate 
the boiler at full steam capacity, and heat content contained in 
combustible flue gases, which may be utilized for many different 
purposes. 


13848 Sorting, milling and combustion of bituminous coal in 
large-scale steam generators. Reidick, H. (Energie- und Verfahren- 
stechnik G.m.b.H. (EVT), Stuttgart (Germany, F.R.)). Energie; 29: 
No. 7, 217-220(Jul 1977). (In German). 

Coal furnaces have been in successful operation in 700 MW 
steam generators for a short time. Empirically determined param- 
eters and a variety of suitable fuel systems, mills and burners enable 
the construction, without any problems, of hard coal furnaces for 
large steam generators: combustion can be controlled and is more 
efficient than in smaller plants. The author mentions the fuel band, 
its influence on combustion, the selection of the fuel system and the 
design of the furnace. This survey of suitable power plant com: 
nents gives a picture of the demands made on the furnace, including 
coal sorting. 


13849 Combustion of low-grade coal: influence on concept and 
price of steam generators. Marcus, H. (Steinmueller (L. u. C.) 
G.m.b.H., Gummersbach (Germany, F.R.)). Energie; 29: No. 7, 211- 
216(Jul 1977). (In German). 

The contribution aims at evaluating the various influences of 
ash contents and ash properties, at ae my appropriate design 
criteria, and at furnishing standard values dimensions and costs in 
connection with preliminary planning. It goes without saying that 
for an individual case with given fringe conditions critical examina- 
tion is essential. The comparison was carried out for firings with dry 
ash removal, as these are built most frequently nowadays. For slag 
tap furnaces, still proven to be right for certain coals and modes of 
operation, a specific comparison would have to be carried out. 


13850 Device for the exhaust, combustion and washing of gas, 
designed for coke ovens. Hoelter, H.; Leibrock, K. German(FRG) 
Patent 2,406,314/B/. 16 Dec 1976. 3p. (In German). 

The invention refers to a device for the exhaust of filler gas 
from coke ovens, for the complete combustion of these gases (com- 
bustion chamber), and for the cleaning of flue gases (washer). The 
layout of the flow cross section of the combustion chamber provides 
a flow velocity of filler gases less than 10 m/sec. A flue gas 
conditioning chamber with water injection nozzles and a waste 
water discharge is provided between the combustion chamber and 
the (wet) washer for flue gases. All components of the device are 
mounted on a carriage which can be moved on the coke oven. 


13851 High NO/sub x/ from coal-derived fuels. Stettler, R.J.; 
Hardin, M.C. (General Motors Corp., Warren, MI). Mech. Eng.; 98: 
No. 7, 50-51(Jul 1976). 

Three coal-derived liquid fuels experimentally burned in auto- 
motive and aircraft gas turbine combustors produced higher nitrogen 
oxides emissions and smoke readings than petroleum fuels according 
to a report to the Combustion Institute by R. J. Stettler (Gen. Mot. 
Corp.) and M. C. Hardin (Detroit Diesel Allison Div., Gen. Mot. 
Corp.). Since the fuel-bound nitrogen concentrations measured in the 
fuels were believed to cause the problem, it was recommended that 
fuel-bound nitrogen be removed from such fuels during processing. 
A 1:4 mixture of light and heavy fraction fueis produced by the Char 
Oil Energy Development process, a topped crude produced from a 
mixture of Illinois and Utah coals, and a fuel produced by the 
Synthoil process were tested with three different injection systems in 
a regenerative low-emission automotive turbine combustor and a 
nonregenerative conventional aircraft turbine. Efficiencies in the 
automotive combustor were above 99.5 percent for both coal-de- 
rived and petroleum fuels. The 0.5 to 3.0 percent variation in 
combustion efficiency at lower power conditions in the aircraft 
combustor appeared to be primarily a function of the fuel volatilities. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 13663, 13978, 15177, 15220 


13852 Problems of an extended use of coal in the public electric- 
ity supply of the USA. A survey. Arch. Energiewirtsch.; 31: No. 7, 559- 
568(Jul 1977). (In German). 

Today, the USA have about 1,000 conventional steam turbine 
power plants, about 60% of which are coal-fired. Since the 1973/ 
1974 energy crisis, the government has tried legal measures to 
substitute domestic coal for oil and gas. In spite of the laws issued, 
this target was not achieved to any significant degree. The article 
lists a number of factors inhibiting the increased use of coal. Apart 
from the considerable cost of converting oil-fired furnaces to coal 
firing, from long delivery periods for steam generators and the lack 
of charge and transport system, there is also the major problem of a 
fuel with a high sulphur content. The cost of coal desulphurisation 
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before combustion - according to the demands made by the US 
environmental protection agency - is estimated at 2.8 - 5.6 /t. The 
cost of the gas scrubbing system is estimated at 87 /KW. It is pointed 
out that the US utilities will use sulphur-rich coal only where the 
environmental legislation allow it. Everywhere else, they will use 
more expensive coals with low sulphur content. Another factor is 
the uncertain development of the demand for electric power, which 
has already caused the building programmes for coal-fired power 
stations up to 1985 to be reduced. 


13853 Critical alternatives in the use of coal for America’s energy 
future: a summary of the OTA report. Maslan, F. pp 2p, Paper 6 of In 
Outlook for coal: critical times for a critical fuel, New York, NY. 
New York; Energy Bureau, Inc. (27 Jun 1977). 

The coal-supply and -consuming industries will expand tre- 
mendously between now and 2000. This expansion will be accompa- 
nied by drastic changes in technology, economics, regulations, and 
social-environmental outlook. 


13854 Future: steam and metallurgical coals. Price, J. pp 11p, 
Paper 7 of In Outlook for coal: critical times for a critical fuel, New 
York, NY. New York; Energy Bureau, Inc. (27 Jun 1977). 

Twelve tables are presented dealing with supply and demand 
of steam coal in the West and East and supply and demand of 
metallurgical coal. 


13855 Coal market of the European Communities in 1976. Klop- 
penburg, H. Bergbau; 28: No. 4, 150-152(Apr 1977). (In German). 

The article gives a survey of the economic development in 
the EC in 1976. The coal market, for instance, shows that the 
upward trend in the economy did not follow forecasts set up at the 
beginning of the year. Some economic data on coal output, on the 
delivery of coal to coking plants, to colliery-owned and public 
power industries, on the coke output within the EC, and on stock- 
piles of coal and coke show the economic development during the 
past few years and allow forecasts for the years to come. 


13856 World coking coal market up to 1985. Rumberger, M.; 
Wettig, E. Glueckauf; 113: No. 2, 86-91(20 Jan 1977). 

The authors predict that world coking coal consumption will 
increase to about 880 million tonnes per year. Demand will be 
mainly from a few industrialized countries which will be able to 
meet part of their demand from their own coal production. 


13857 IR analyses of the soluble airborne dust substances at 
places of work in coking plants. Masek, V.; Neiser, J. Gesund.-Ing.; 
98: No. 1/2, 15-24(Jan 1977). (In German). 

9 figs.; 2 tabs.; 2 refs. 

First of all, the authors report on retrieving at three places of 
work in coking plants 75 extracts in the original and in the column- 
chromatographically separated state. Most of the analyses carried 
out on the IR spectrograph produced interesting qualitative charac- 
teristics, which complement the earlier results of molecular mass 
successfully. 


13858 Situation and future prospects of coal supplies for Ukraini- 
an carbonization plants. Toryanik, E.I.; Shtromberg, B.L; 
Pukhal’skaya, V.A.; Ivanov, B.V.; Androsova, N.S.; Chumakov, 
E.V. Coke Chem., USSR (Engl. Transl.); No. 5, 63-64(1976). 

Translated from Koks Khim.; No. 5, 50-51(1976). 

To meet the coking coal demand from the Ukrainian plants 
and maintain the required grade structure, the following steps should 
be taken: Speed up the commissioning and development of specified 
new pits; speed up the extension of other specified pits; start over- 
hauling pit Proletarskaya Glubokaya” to increase its 1980 output to 
1.5 million tons to increase the supplies of grade K coals by 0.4 
million tons/yr; and examine the technical-economic effectiveness 
and advantage to the national economy of carbonizing Eastern coals 
in the Ukraninian plants. According to preliminary forecasts, the 
coal supply situation will become even more difficult in the outlook 
period (1985 to 1990). It should be improved by taking the following 
steps: Examine the technical-economic effectiveness of opening up 
certain named deep mines; and examine the technical-economic 
viability of building formed-coke plants in the Ukraine. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 13762, 13773, 13781, 13783, 13810 


13859 (PB—268695) Exploratory studies of flame and explosion 
quenching. Final report, 30 June 1972—31 December 1975. Milne, 
T.A.; Beachey, J.E. (Midwest Research Inst., Kansas City, Mo. 
(USA)). 25 Jun 1976. Contract H0122127. 254p. NTIS PC A1l2/MF 
AOl. 


Using flame stabilization and direct sampling techniques de- 
veloped under this contract, the combustion and inhibition processes 
in coal dust-air flames was studied. Premixed, laminar, flat flames of 
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10 to 20 micron Pittsburgh seam coal, stabilized on a 6.3-cm burner, 
were probed for both gaseous and particulate species. The emphasis 
was on high spatial resolution sampling of the ignition and primary 
reaction zone. Results are presented involving five kinds of profiles 
through rich coal-air flames as follows: (1) direct, molecular beam 
mass spectrometry of O2, N2, COz, H2O nitrogen, and sulfur-contain- 
ing species; (2) gas chromatography of collected samples for O2, Ne, 
CO, COs, Ha, , and C2 hydrocarbons; (3) proximate analysis of 
coal and char samples collected in bulk; (4) scanning electron 
microscopic analysis of directory impacted coal and char particles; 
and (5) fine-wire thermocouple temperature measurements. Also 
included are observations on the quenching behavior or Pittsburgh 
seam coal-air flames and of the gaseous potassium- and phosphorus- 
containing species evaporating from dry-powder inhibitors in the 
reaction zone of CH, air flames. Suggestions for future research are 
made. 


13860 Technical ventilation monitoring within the framework of 
the CH, exception guideline of the higher mining office of Northrhine 
Westphalia taking into consideration the various peculiarities of coal- 
winning. Siebers; Dickmann. Bergbau; 28: No. 7, 254-258(Jul 1977). 
(In German). 

In exceptional cases it is possible to extend the limits for the 
permissible amount of CH,. Then, the safety of the mine depends to 
a large extent on the fact, that a surpassing of the admissible CH, 
concentration (< = 1.5%) is detected in time. The methane monitor- 
ing system established according to the guidelines on exceptional 
cases of CHy, issued by the higher mining office of Northrhine- 
Westphalia is explained by means of examples for different forms of 
mining layout. Apart from continuous monitoring by means of 
stationary control devices, intensive monitoring with portable con- 
trol devices is considered necessary also in the future. 


13861 People challenge in coal. Vines, R.L. pp 15-25 of In Coal 
production and transportation: third annual conference, 1977. San 
Francisco; PLM, Inc. (1977). 

The coal industry can flourish only with a national commit- 
ment to growth. The limits to which coal must strive are possible 
only if the value of the industry to society is recognized, if restric- 
tions and hostility are forgotten and, instead, expansion is actively 
encouraged. Coal miners are now younger on the average than 
previously, are better educated, are well paid and operate complex 
and powerful equipment. Both management and the union have 
participated in the mechanization and in the increased productivity 
which has resulted. The author is critical of production losses caused 
by wildcat strikes, pointing out the serious effects on unions as well 
as on production. Health and safety programs, accidents, and legisla- 
tion and enforcement are discussed briefly. (LTN) 


13862 Method for fighting dust while bringing in deposits in de- 
coaled rooms and simultaneously for the prevention of deposit fires in 
coal mines. Lewer, H. (to Chemische Fabrik Kalk G.m.b.H., Koeln 
(Germany, F.R.)). German(FRG) Patent 2,440,175/B/. 25 Nov 
1976. 2p. (In German). 

A method for fighting dust while bringing in deposits in de- 
coaled rooms is described. The method is supposed to prevent 
deposit fires in coal mines at the same time. For this purpose, the 
deposits are mixed with fine grained hygroscopic salts such as 
calcium and/or magnesium chlorides. The salts may also be sprayed 
over the deposit and/or in the deposit field in the form of an aqueous 
solution (0.2 to 0.35 weight % salt). A non-ionic wetting agent may 
be added to the solid hygroscopic salt or aqueous solutions. 


13863 Judging mining combines according to the dust factor. 
Ishchuk, I.G.; Zaburdyaev, G.S. Ugol; No. 11, 58-63(Nov 1976). (In 
Russian). 

Dust factors are calculated for various coal mining machines 
made in the USSR in grams per ton of coal mined at a particle size 
less than 70 micrometers. Methods are presented for calculating 
specific dust factors for a level in a coal mine or for various 
construction features on a machine. The use of sprays is recommend- 
ed for dealing with dust pollution. 4 tables, 3 figs. 4 refs. (SJR) 


REGULATIONS 
REFER ALSO TO CITATION(S) 13663, 13751, 15174, 15175, 15176 


13864 U.S. initiatives for reconciliation of energy and air pollu- 
tion policies. Grundy, R.D. pp 16p, Paper 3 of In Outlook for coal: 
critical times for a critical fuel, New York, NY. New York; Energy 
Bureau, Inc. (27 Jun 1977). 

It is pointed out that the USA has abundant natural resources 
and that it is both the largest producer and consumer of energy both 
in quantity and per capita use. Greater energy independence is a 
national goal, but it is necessary to negotiate an orderly and environ- 
mentally sound transition from a primary dependence on gaseous 
and liquid fossil fuels to reliance on coal and, eventually, renewable 
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energy sources. Included is a reprint of a paper that appeared in Am. 
Min. Cong. J. in May 1976. 


13865 From regulation to control: a question of dynamics. Wil- 
liams, F.E. Jr. pp 13p, Paper 4 of In Outlook for coal: critical times 
for a critical fuel, New York, NY. New York; Energy Bureau, Inc. 
(27 Jun 1977). 

Within the foreseeable future coal will continue to have an 
important role in our national energy base. No unified national 
energy policy will change this simple fact: coal will contribute. The 
eventual size of coal’s contribution, though, is far less certain. That 
will depend upon a variety of frequently discussed factors such as air 
quality standards, the degree of utilization of nuclear power, and 
Federal and state mining laws including Federal coal lands leasing. It 
will also depend upon ingenuity in developing more-efficient utiliza- 
tion of coal as well as upon invention relating to new coal applica- 
tions and new mining methods. But regardless of the final resolution, 
coal will make an important contribution whether it is as an industry 
of something under 700,000,000 tons per year as it is now or as an 
industry of over 1,000,000,000 tons per year as many say it must be 
in the not-too-distant future. 


13866 Federal coal leasing regulations: 1977 update. Edwards, F. 
pp 27-36 of In Coal production and transportation: third annual 
conference, 1977. San Francisco; PLM, Inc. (1977). 

Updated Department of Interior regulations for licensing 
federally-owned western US coal deposits are outlined. The provi- 
sions of the Coal Lease Amendment Act of 1975 are quite complex 
but, in general, involve leasing by competitive bids only for an initial 
20 year term, subject to certain constraints, and with the requirement 
for diligent development and continuous operation. Operation and 
reclamation plans must be submitted within 3 years of the lease issue 
date. Leasing and production reports are required and also regional 
environmental impact statements. Numerous other provisions are 
discussed briefly. (LTN) 


PETROLEUM 
REFER ALSO TO CITATION(S) 15059, 15063 


RESERVES 


REFER ALSO TO CITATION(S) 15089, 15131, 15132, 15171, 
15181, 15182, 15183 


GEOLOGY AND EXPLORATION 
REFER ALSO TO CITATION(S) 15187, 15656 


13867 (CONF-770379—1) Statement of Mr. Conley P. Smith, 
Vice President of Independent Petroleum Association of Mountain 
States to the Federal Energy Administration townmeeting on energy 
policy. Smith, C.P. (Independent Petroleum Association of Mountain 
States, Denver, Colo. (USA)). 21 Mar 1977. vp. Petroleum Associ- 
ation, Denver, CO. 

From Federal Energy Administration townmeeting on energy 
policy; Denver, CO, USA (21 Mar 1977). 

An appeal for less government regulation of the petroleum 
and natural gas industries is presented. The appeal is based on 
controlled prices and other regulations which create economic disin- 
centives to exploration and production of hydrocarbons. (JRD) 


13868 Hydrocarbon resources beyond the shelf break. Schott, W. 
(Bundesanstalt fuer Geowissenschaften und Rohstoffe, Hannover 
(Germany, F.R.)). Erdoel Kohle, Erdgas, Petrochem. Brennst.-Chem.; 
30: No. 6, 251-256(Jun 1977). (In German). 

Based on encouraging results of oil and gas exploration activi- 
ties in the shelf regions of the oceans, geoscientific investigations of 
the continental margin have considerably intensified since the end of 
the sixties. Research institutions and oil industry are interested in 
these investigations. The aim of this paper is to find out, by critical 
evaluation of some typical examples, whether there are areas beyond 
the shelf break that are probably prospective for hydrocarbon depos- 
its. Source rocks have become known in the underground of the 
deep-water regions, reservoir rocks can be infered. According to our 
present knowledge, the geological conditions prevailing in the deep 
underground of the continental slope and rise often correspond to 
those of the bordering shelf area where oil or gas fields occur. 
Therefore, hydrocarbon deposits can also be expected beyond the 
continental shelf. Several oil concessions have already been granted 
for fields extending beyond the continental shelf and some wild cats 
have also been drilled there. 
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13869 Occurence and significance of chemofossils in crude oils 
and sediments. Hollerbacn, A. (Technische Hochschule Aachen 
(Germany, F.R.). Lehrstuhl fuer Geologie, Geochemie und Lager- 
staetten des Erdoels und der Kohle). pp 10-21 of In Compendium 
76/77. Bd. 1. DGMK-Vortraege. Klamann, D.; Asinger, F.; Boigk, 
H.; Oelert, H.H.; Peters, W. (eds.). Leinfelden-Echterdingen, Ger- 
many, F.R.; Industrieverl. von Hernhaussen (1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

Many compounds with typical carbon skeleton structures are 
developed through biosynthesis. The isoprenoids, steroids and triter- 
penes, for example, are wide-spread in the living matter as chainlike 
and cyclic molecules. During diagenesis a part of these biological 
compounds is changed with the preservation of the carbon skeleton. 
The well-known phylogenetic dependence on steroids and triter- 
penes can be seen in the chemical composition of crude oils and 
sediments of different age. Steranes and triterpanes are proved to be 
important chemofossils in old Palaezoic crude oils as they show a 
good preservation character through ages. It is therefore possible to 
recognize the nature of the diagenetic changes through coalification 
in these compounds. The relative concentrations of steranes and 
triterpanes can be a measure for the type and composition of the 
original organic material. Therefore, they are suitable for correlation 
studies between crude oils and the source rocks. 


13870 Petrology, classification and genesis of solid oil bitumens. 
Jacob, H. (Bundesanstalt fuer Geowissenschaften und Rohstoffe, 
Hannover (Germany, F.R.)). pp 36-49 of In Compendium 76/77. Bd. 
1. DGMK-Vortraege. Klamann, D.; Asinger, F.; Boigk, H.; Oelert, 
H.H.; Peters, W. (eds.). Leinfelden-Echterdingen, Germany, F.R.; 
Industrieverl. von Hernhaussen (1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

Deposits, optical parameters (reflective power, fluorescence 
intensity), nomenclature and classification (system by ABRAHAM), 
and petrological characteristics and genesis of solid oil bitumens are 
reported. 


13871 Petroleum deposit Malossa. The first hydrocarbon exploi- 
tation from the deep mesozoicum beneath the Po-Valley. Groppi, G.; 
Muzzin, A.; Vaghi, G. (AGIP Nucleare, Milan (Italy)). pp 50-74 of 
In Compendium 76/77. Bd. 1. DGMK-Vortraege. Klamann, D.; 
Asinger, F.; Boigk, H.; Oelert, H.H.; Peters, W. (eds.). Leinfelden- 
Echterdingen, Germany, F.R.; Industrieverl. von Hernhaussen 
(1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

The discovery of hydrocarbon deposits near Malossa (25 
miles east of Milan) is one of the results of the research and 
exploration activities pursued by Agip since the fifties. Locating of 
favourable structures was done by means of the seismic reflexion 
method. This way of prospecting proved to be the only appropriate 
method in the Po Valley. The activities were performed in two 
phases - the analog and the digital one. According to the conditions 
prevailing in the deposits, hydrocarbons flowing from the different 
horizons happen to be of a singular gaseous phase, under pressures 
up to 475 atmospheres and temperatures up to 150 centigrades and 
yielding a production of relatively 1,000 cubic metres of gas/1 m* of 
oil/0.1 m* of LPG. Production is being treated in the separation 
plant at Casirate d'adda. 


13872 Improvement of oil recovery in deposits using carbon 
dioxide. Kleinitz, W.; Trieloff, H.J.; Vicanek, J. (Preussag A.G. 
Erdoel und Erdgas, Hannover (Germany, F.R.)). pp 102-123 of In 
Compendium 76/77. Bd. 1. DGMK-Vortraege. Klamann, D.; 
Asinger, F.; Boigk, H.; Oelert, H.H.; Peters, W. (eds.). Leinfelden- 
Echterdingen, Germany, F.R.; Industrieverl. von Hernhaussen 
(1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

In the search for new methods to improve ultimate recovery 
of oil reservoirs, the useful properties of carbon dioxide have been 
employed. Increased reservoir pressure results in significantly higher 
solubility of CO2 in crude and consequently in lower crude vi~cosity 
combined with an enrichment of hydrocarbons in the COs-gas-phase. 
Achieved by the following displacement by water, the state of 
critical solubility is reached corresponding with the forming of an oil 
bank. Field tests and large scale treatments planned and performed in 
the USA according to these guidelines give a positive outlook to 
good economic results. Based on previous experiences and knowl- 
edge, the design of a field test in the northern part of Germany has 
been started. Special laboratory investigations of the system crude- 
CO: concerning the phenomena mentioned above revealed that 
some advantageous conditions for improvement of the ultimate 
recovery are present. In addition other reservoir indications for the 
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pilot test look favorable too. Some technical problems in connection 
with the realisation of the field-test (CO2-delivery and reinjection, 
corrosion etc.) required special considerations. 


13873 Vremya formirovaniya zalezhei nefti i gaza. (Conference 
on time of formation of petroleum and gas deposits). Moscow; 
Izdatel’stvo Nauka (1976). 292p. (CONF-740867—). 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

The contributions to the pre echo discussed the following 
topics: theoretical aspects of petroleum and gas genesis and dating, 
criterial for the determination of the time of formation, and dating of 
specific deposits of Siberia, the Precaucasians, and central Asia. 


13874 Status of studies on the problem of dating formation of 
petroleum and gas deposits. Maksimov, S.P.; Stroganov, V.P.; 
Takaev, Yu.G. pp 5-17 of In Vremya formirovaniya zalezhei nefti i 
gaza. Moscow; Izdatel’stvo Nauka (1976). (In Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

A critical review is given of the theoretical and experimental 
investigations of Soviet and foreign researchers. The most promising 
research trends are indicated and recommendations are made on a 
complex approach to the solution of this problem. 


13875 Time of the original migration of petroleum-gas hydrocar- 
bons determines the time of formation of their deposits (in the light of 
new laboratory experimental studies). Akramkhodzhaev, A.M. pp 18- 
25 of In Vremya formirovaniya zalezhei nefti i gaza. Moscow; 
Izdatel’stvo Nauka (1976). (In Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

Data from laboratory investigations made it possible to plot 
the decrease of the quantity of hydrocarbons in the residual organic 
matter of rocks, buried to depths greater than 1200 to 1500 m. A 
correlation was drawn between this decrease, the original significant 
migration, and the time of formation of the petroleum deposit. 


13876 Geological aspects of the time of formation of petroleum 
and gas deposits. Dolenko, G.N. pp 26-29 of In Vremya formirovan- 
iya zalezhei nefti i gaza. Moscow; Izdatel’stvo Nauka (1976). (In 
Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

From an acknowledgement of the depth mantle synthesis of 
petroleum and gas and their migration to the surface through deep 
fractures of the earth’s crust in periods of the terminal phase of 
tectonic cycles in the development of geosynclinal regions, the 
process for petroleum and gas accumulation in sedimentary rocks are 
examined. Paleozoic, Mesozoic, and Cenozoic stages for the forma- 
tion of petroleum deposits are distinguished. 


13877 Basic factors affecting the duration of the formation of 
petroleum and gas deposits in platform and geosynclinal conditions. 
Kalinko, M.K.; Aleksin, G.A.; Kotseruba, V.V. pp 36-42 of In 
Vremya formirovaniya zalezhei nefti i gaza. Moscow; Izdatel’stvo 
Nauka (1976). (In Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

From data on Soviet and foreign petroleum-gas basins, it is 
shown that deposits of petroleum and natural gas, both in platform 
and geosynclinal conditions, begin to form at different time divisions 
after deposition of the petroleum-gas producing strata. The long 
duration for the formation of deposits in platform conditions is 
connected with the inherited characteristics of the development of 
the structure and also with the significantly large petroleum-gas 
areas in comparison with geosynclinal regions. Moreover, in plat- 
form basins (grabins), characterized by a fast tempo of deflection and 
fast geometric gradients, the time and duration of formation are 
similar to that in geosynclinal regions. 


13878 Time and duration of formation of petroleum and gas 
deposits at the boundary of the epigenic platforms of southern USSR 
and adjacent regions. Bakirov, A.A.; Bakirov, E.A.; Ermolkin, V.L.; 
Larin, V.I.; Sarkisyan, V.S.; Tabasaranskii, E.A. pp 46-52 of In 
Vremya formirovaniya zalezhei nefti i gaza. Moscow; Izdatel’stvo 
Nauka (1976). (In Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

On the basis of a paleotectonic analysis, the character of the 
change with time of the capacity of the structural traps, the so-called 
“frozen” pressure of saturation of the petroleum with gas, and the 
helium-argon method, a more accurate determination than previous 
determination was made of the time of formation of traps and 
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deposits of hydrocarbons. It was shown that the time of formation of 
the petroleum and gas deposits in the southern deposits of the 
western part of the Turansk platform was much earlier than the 
deposits of eastern platform. In the western part of the platform the 
deposits in the southern sections were formed in the late Cretaceous, 
and the chalk deposits in the Paleogenic. In the eastern part of the 
platform the majority of the deposits could be formed no earlier than 
the end of the Paleogenic. However, in some cases as in Karabair, 
Karaktai, and northern Mubarek the deposits were formed signifi- 
cantly earlier in the Senoman-Turonian age. It was shown that the 
formation of petroleum and gas deposits in the Paleogenic of the 
western Kubansk downwarp occurred in two phases. At least two 
stages of formation were established for the deposits in the Fergansk 
trough. 


13879 Duration of the formation of petroleum deposits in connec- 
tion with the cyclicity of petroleum and gas formation. Kotseruba, 
V.V.; Simonenko, V.F. pp 53-58 of In Vremya formirovaniya zalez- 
hei nefti i gaza. Moscow; Izdatel’stvo Nauka (1976). (In Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

In connection with the cyclicity of the processes of petroleum 
and gas formation the duration of the formation of petroleum depos- 
its under platform and geosynclinal conditions was shown. New 
equations were derived for the calculation of the formation duration. 


13880 Principal stage of migration of hydrocarbons in terrigenic 
strata as an indicator of the time of formation of petroleum and gas 
deposits. Pol’ster, L.A.; Viskovskii, Yu.A.; Vysotskii, V.I.; Raaben, 
V.F.; Sadykova, P.I. pp 59-67 of In Vremya formirovaniya zalezhei 
nefti i gaza. Moscow; Izdatel’stvo Nauka (1976). (In Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

The migration of hydrocarbons in terrigenic strata should be 
examined as one process. If with respect to the generation of 
hydrocarbons there is a concept on the principal phase of petroleum 
formation, then with respect to its migration in terrigen strata, a 
concept should be introduced on the principal state of migration of 
hydrocarbons. It is concluded that the time of the appearance of the 
primary stage of hydrocarbon migration was determined originally 
from the law of vertical genetic zonality, examined in the historical- 
geological aspect. Knowledge of the extent of the principal stage of 
hydrocarbon migration and the regularities of the formation of 
petroleum-gas basins can indicate the time of formation of the 
deposit. 


13881 Basic periods of formation completion of gas and petro- 
leum deposits in basins of different types. Raaben, V.F. pp 68-71 of In 
Vremya formirovaniya zalezhei nefti i gaza. Moscow; Izdatel’stvo 
Nauka (1976). (In Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

The necessity for generalizing data characterizing the basic 
periods of formation of hydrocarbon deposits in different basins of 
the world is indicated. For establishment of a general scheme of 
basic periods of formation completion for hydrocarbon deposits, the 
concept of the existence of old, mature, and young basins is pro- 
posed. The competence of this classification is determined on the 
basis of an examination of a series of studies by various researchers. 
The investigations led to the conclusion that the formation of the 
base masses of deposits of hydrocarbons in old basins was completed 
a long time ago at the end of the Paleozoic, in mature basins in the 
Paleogenic-Neogenic, and in young basins at the end of the Cenozoic 
and even extending into the present. The specific types of basins 
were differentiated and examined, using as an example the Sakharsk, 
Khassi-Messaudsk, and western Canadian basins. Some stages of 
generation and accumulation of hydrocarbons were established in 
similar basins. 


13882 Determination of the time of formation of deposits of 
petroleum and gas on the basis of a detailed study of regional transfor- 
mation of terrigenic rocks (using the western Siberian plate as an 
example). Perozio, G.N. pp 72-84 of In Vremya formirovaniya 
zalezhei nefti i gaza. Moscow; Izdatel’stvo Nauka (1976). (In Rus- 
sian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

The question of the time of formation of petroleum and gas 
deposits is solved by a phase analysis of both the rocks of the 
petroleum (gas) strata and the regional changes of the terrigenic 
rocks of the territory investigated. The results showed that the 
regional changes of the rocks appeared in structural changes and in 
the appezrance of new formations. As an indicator of the change of 
rocks, types of grain contact and their ratio, energy coefficients, and 
authigenic mineral indicators such as quartz and carbonates were 
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used. It was concluded that the background indicators of energy 
changes at different depths were analogous to the data on the 
productive strata in contours of gas bearing capacity. The initiation 
of the conservation of secondary changes and consequently the time 
of active filling of the traps with hydrocarbons can be determined 
from paleodepths. An analysis was made of the Jarassic and Neoco- 
mian Ust-Balyksk, Samothorsk, North Pojursk, Vitinsk, and 
Myl'dzhinsk deposits of western Siberia. The data obtained con- 
firmed the youth (paleogenic) of the deposit. 


13883 Effect of the underground hydrosphere on the time of 
formation of hydrocarbon deposits. Subbota, M.I.; Romanyuk, A.F.; 
Khobzhakuliev, Ya.A. pp 94-101 of In Vremya formirovaniya zalez- 
hei nefti i gaza. Moscow; Izdatel’stvo Nauka (1976). (In Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

The primary mass of hydrocarbons, constituting petroleum 
and gas deposits, is formed as a result of the thermocatalytic conver- 
sion of organic matter. This process proceeds exclusively in a 
reducing geochemical environment, created and maintained by the 
underground hydrosphere, where the necessary energy for the con- 
version of the organic matter comes from the earth’s interior. The 
hydrosphere not only creates a favorable environment for the gen- 
eration of hydrocarbons, but promotes their concentration and con- 
servation. From the knowledge of the conditions for the conserva- 
tion of the organic matter and the pattern of change of the tempera- 
ture regime of the petroleum-gas parent strata, it is possible to 
determine approximately the time of generation of the petroleum and 
gas and the formation of the deposit. The depositions of the Jurassic 
aquiferous complexes of the Karakumsk basin and the Devonian- 
Carboniferous Dneprovsk-Donets basin were examined as examples. 


13884 Original stages of accumulation of hydrocarbons in stages 
of sediment diagenesis. Ali-Zade, A.A.; Veber, V.V.; Shoikhet, P.A. 
pp 102-107 of In Vremya formirovaniya zalezhei nefti i gaza. 
Moscow; Izdatel’stvo Nauka (1976). (In Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

The possibility of the formation of petroleum-bearing rocks 
(petroleum deposits) at significantly lesser depths and in a signifi- 
cantly less prolonged geological period was examined using as an 
example core samples of the Caspain and the South Louisiana shelf. 
It was concluded that the processes of conversion of organic matter, 
migration and accumulation of the hydrocarbons in the sediments 
represents one low-temperature process which not only begins 
during diagenesis but can be concluded in its confining stages in the 
presence of favorable conditions. 


13885 Geologic-geochemical indicators of the time of formation 
of petroleum deposits in the Jurassic and Cretaceous depositions of the 
central region of the West Siberian plain. Ryl’'kov, A.V.; Shchenet- 
kin, Yu.V.; Nesterov, I.I.; Kulakhmetov, N.Kh.; Ushatinskii, I.N. pp 
114-121 of In Vremya formirovaniya zalezhei nefti i gaza. Moscow; 
Izdatel’stvo Nauka (1976). (in Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

The time of formation of petroleum deposits under the condi- 
tions of Western Siberia was examined. It was noted that the basic 
appearance of petroleum deposits is connected with the depositions 
of the Neocomian and particularly the upper Jurassic. The analyzed 
complex of geologic-geochemical indicators showed the relatively 
young (Neogene-early Quaternary) time of completion of the forma- 
tion of the petroleum and gas deposits of Western Siberia. 


13886 Time of formation of the petroleum deposits in the Meso- 
zoic sediments of the western region of the Tomsk range. Danenberg, 
E.E.; Fomichev, A.S. pp 122-127 of In Vremya formirovaniya 
= nefti i gaza. Moscow; Izdatel’stvo Nauka (1976). (In Rus- 
sian 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—-. 

Data on the time of formation of the petroleum and gas 
deposits at the limit of favorable and unfavorable tectonic elements 
of the western part of the Tomsk range were reported. For solution 
of the question on the time of formation, geologic and geochemical 
indicators distinctive of the Mesozoic sediments of this territory 
were examined. Analysis of these data showed that the zone of 
development of the processes of petroleum formation was expanded 
from 800 to 1300-1500 m. Jurassic sediments are the most favorable 
for the formation of petroleum and natural gas deposits and the 
formation was not completed until the present. 


13887 Time of formation of the primary zone of generation of 
hydrocarbons in the Mesozoic-Cenozoic sediments of the Precaucasian 
in connection with the cyclicity of the process of petroleum-gas 
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formation. Botneva, T.A.; Molodykh, G.N. pp 128-137 of In Vremya 
formirovaniya zalezhei nefti i gaza. Moscow; Izdatel’stvo Nauka 
(1976). (In Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

Data from paleogeothermy and paleohydrodynamics of the 
Mesozoic-Cenozoic sediments of the Precaucasian showed that in 
each cycle of petroleum-gas formation, the formation of the ozone of 
petroleum-gas generation and development of the process of mass 
emigration do not occur at one time. The latter depends on the 
moment when the mother rocks are capable of emitting hydrocar- 
bons which in turn depends on the paleotemperature conditions and 
the hydrodynamic environment. In the early Cretaceous cycle the 
zones of petroleum-gas formation were originally formed with the 
Eocene in the west of the Western Kubansk downwarp. In the 
middle Miocene a new zone of generation was formed in the 
Chernolessk downwarp and at the end of the Miocene in the Tersk- 
Caspian downwarp. In the Oligocene cycle these zones were formed 
in the west and at the beginning of the Pliocene in the east. 


13888 Time of formation of hydrocarbon deposits in Daghastan. 
Mirzoev, D.A.; Landa, E.M. pp 138-142 of In Vremya formirovan- 
iya zalezhei nefti i gaza. Moscow; Izdatel’stvo Nauka (1976). (In 
Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

Concurrent examination of the extent of readiness of the 
scattered organic material to a mass yield of hydrocarbons, of the 
time of formation of the trap, and of the catagenetic changes of the 
hydrocarbons in the traps, as well as a consideration of data from the 
helium-argon method of age determination of gases, gave justifica- 
tion for distinguishing two stages of formation of hydrocarbon 
deposits in Daghestan: the pre-Oligocene and the Miocene-Quarter- 
nary. 


13889 Gas-geochemical and paleostructural criteria for the time 
of formation of petroleum and gas deposits of the southern Precausa- 
sians. Spevak, Yu.A.; Burshtar, M.S.; Malkin, S.P. pp 143-149 of In 
Vremya formirovaniya zalezhei nefti i gaza. Moscow; Izdatel’stvo 
Nauka (1976). (In Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

The gas-geochemical conditions for the conversion of organic 
matter and for the emigration of the gas components from the clay 
together with the elision water or in the free state were discussed. 
The time of the primary phase of petroleum and gas generation and 
also the time of formation of the local uplift were determined. A 
spatial-time scheme was proposed for the formation of the petroleum 
and gas deposits and conclusions were drawn on the time of forma- 
tion of deposits in the southern Precaucasians. 


13890 Conditions and time of formation of petroleum and gas 
deposits in the orogenic regions of southeast central Asia. Volos, G.S.; 
Melamed, Ya.R.; Saf'yan, L.M.; Yakovets, Yu.A. pp 175-182 of In 
Vremya formirovaniya zalezhei nefti i gaza. Moscow; Izdatel’stvo 
Nauka (1976). (In Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

Using the Afghan-Tajik area as an example, the complex 
factors controlling the generation, migration, and accumulation of 
hydrocarbons are examined. The study of the lithological-facieologi- 
cal, tectonic and paleotectonic, geochemical, and hydrogeological 
and paleohydrogeological criteria for the evaluation of the prospects 
for petroleum and gas deposits, carried out on the basis of a detailed 
stratigraphy of the sedimentary cover, made it possible to project the 
basic steps in the formation of petroleum and gas deposits. It was 
shown that the formation of petroleum and gas deposits in the 
orogenic regions was determined by the following basic factors: the 
time of generation and migration of the hydrocarbons, the time and 
conditions for the migration of the fluids, and the time of formation 
of the trap. 


13891 Time of formation of petroleum and gas deposits in pied- 
mond and intermontane petroleum-gas bearing basins. Snarskii, A.N.; 
Ferdman, L.I. pp 183-194 of In Vremya formirovaniya zalezhei nefti 
i gaza. Moscow; Izdatel’stvo Nauka (1976). (In Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

The singularities of the development of piedmont and inter- 
montane petroleum and gas-bearing basins were examined using 
examples of basins in Asia, Africa, South America, and North 
America. Conclusions were made on the young (neogenic-anthropo- 
genic) age of the largest piedmont and intermontane basins of the 
post-Paleozoic folded structures. The data obtained on the develop- 
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ment of the petroleum-gas basins, formation of traps, and changes in 
petroleum-gas formation indicated the migration-sedimentary genesis 
of petroleum and gas and the young age of the largest of these 
deposits. 


13892 Time of formation of petroleum and gas deposits in Man- 
gyshlak and Ustyurt. Chakabaev, S.E.; Vochalevskii, E.S.; Shakho- 
voi, A.I. pp 203-208 of In Vremya formirovaniya zalezhei nefti i 
gaza. Moscow; Izdatel’stvo Nauka (1976). (In Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

Questions on the time of formations of petroleum and gas 
deposits on the territory of Mangyshlak and Ustyurt were examined. 
The formation of deposits in these territories occurred in the late 
Jurassic-early Cretaceous during which deposits began to accumu- 
late in Jurassic productive strata. In the post-heaving times, in 
periods of the most intensive growth of the structure, reformation of 
the deposits occurred, encompassing periods from the early Creta- 
ceous to the Paleogenic, inclusively and for the Arystanovsk and 
Karazhanbassk deposits to the early Cretaceous. 


13893 Time and conditions of formation of petroleum and gas 
deposits in the Jurassic sediments on the territory of the Turansk 
platform. Strozanov, V.P. pp 209-225 of In Vremya formirovaniya 
zalezhei nefti i gaza. Moscow; Izdatel’stvo Nauka (1976). (In Rus- 
sian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

A major Mesozoic stage for the formation of the petroleum 
and gas deposits was deduced. It was emphasized that the greatest 
activity of generation, migration, and accumulation of hydrocarbons 
occurred in this period. In the Neogenic-Quarternary stage reforma- 
tion of the previously formed deposits took place, centering in traps 
of early deposition. As a result in a series of regions, young anticline 
traps filled with petroleum and gas are found. 


13894 Time of formation of deposits and distribution of hydrocar- 
bons of different phase composition in some petroleum-gas bearing 
basins of Western Europe. Kalinin, N.A.; Namestnikov, Yu.G.; Ro- 
tenfeld, V.M.; Fainzersh, L.A. pp 226-232 of In Vremya formirovan- 
iya zalezhei nefti i gaza. Moscow; Izdatel’stvo Nauka (1976). (In 
Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

The singularities of the ontogenesis of petroleum and gas 
appear decisive in the formation of zones of petroleum or gas 
potential in cross sections of sedimentary basins. Contemporary 
distribution of hydrocarbons according to the phase composition 
depends primarily on the possibility of the accumulation and preser- 
vation of the generated gaseous or liquid hydrocarbons with time. 


13895 Time of formation of petroleum and gas deposits in sedi- 
ments of late Precambrian and lower Cambrian of the south Siberian 
platform. Drobot, D.1.; Presnova, R.N.; Antsiferov, A.S.; Pavlenko, 
V.V.; Demin, B.G. pp 233-239 of In Vremya formirovaniya zalezhei 
nefti i gaza. Moscow; Izdatel’stvo Nauka (1976). (In Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

By use of the paleogeochemical method and data on the 
depth zonality of petroleum and gas formation processes in sedimen- 
tary layers of the south Siberian platform, it may be possible to 
determine the time of the inception of the greatest range and nadir of 
the formation of deposits of petroleum and gas. It was established 
that in sediments of the terrigenic complex their formation was 
completed at the end of the lower Cambrian and in some other rocks 
it was at the end of the Ordovician. Post-Ordovician period is the 
probable time of formation of deposits of petroleum and gas in the 
carbonate sediments. 


13896 Geological time of formation of deposits of the Central 
Volga. Ashirov, K.B.; Danilov, V.1.; Abramova, L.M.; Isaev, V.N. 
pp 241-247 of In Vremya formirovaniya zalezhei nefti i gaza. 
Moscow; Izdatel’stvo Nauka (1976). (In Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

As a result of the study of the dependence of the free energy 
of the light components of stratal petroleum on the intensity of 
processes of mass transfer with the surrounding media, the common 
cycle for the formation of multistrata deposits of the central Volga 
was established. The late Alpine time for the formation of the 
deposits is proven by the character of the ratio of open and closed 
fractures. The horizontal stratification of the sealed strata underlying 
the deposits is explained only by a much later time for their appear- 
ance than the phenomenon of tectonic movement completing the 
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formation of the trap. The presence of fractions of refractory paraf- 
fins in the petroleum of Devonian and Carbonaceous deposits indi- 
cates the impossibility of much earlier formation of deposits of these 
petroleums since the stratal temperature was much lower than the 
crystallization temperature of the paraffins. The uniformity of the 
individual composition of some petroleums does not depend on the 
depth of stratification, which reflects the recent time of formation of 
the deposits. 


13897 Geological-geochemical indicators of the age of petroleum 
and gas. Boiko, G.E. pp 248-253 of In Vremya formirovaniya zalez- 
hei nefti i gaza. Moscow; Izdatel’stvo Nauka (1976). (In Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

It is shown that deep carbonaceous formations of the lithos- 
phere are represented by complex compounds including hydrocar- 
bons, diamonds, graphites, carbonates, and volcanic gases. The re- 
sults of the investigation made showed the relationship of the distri- 
bution of gas-petroleum provinces and of other deep carbonaceous 
formations with the location of the asthenosphere in the upper 
mantle of the earth. 


13898 Time of formation of petroleum and gas deposits in buried 
deltas, bars, and reefs. Movshovich, E.B. pp 254-255 of In Vremya 
formirovaniya zalezhei nefti i gaza. Moscow; Izdatel’stvo Nauka 
(1976). (In Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

The examination of the specifics of the formation of petro- 
leum and gas deposits in buried deltas and continuous-zonal reefs and 
bars, representing a completely or partially self-contained system of 
generation and accumulation of hydrocarbons, leads to the conclu- 
sion that the inception of the formation of the genetically related 
deposits of petroleum and natural gas corresponds to the time of 
inception of mass migration of hydrocarbons from the source rocks 
of self-contained systems. This position is correct not only with 
regards to deposits in lithological and structural-lithological traps 
existing at the inception of the hydrocarbon migration, but in traps 
formed later. 


13899 Mechanism for the migration of water and hydrocarbons 
through consolidated clays and the time of formation of deposits. pp 
260-268 of In Vremya formirovaniya zalezhei nefti i gaza. Moscow; 
Izdatel’stvo Nauka (1976). (In Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

An experimental study was made on the squeezing out of 
fluids (water and kerosene) from finely dispersed hydromicaceous 
clays with inclusions of carbonaceous organic material. As a result 
the cyclicity of migration processes connected with the periodic 
changes of the character and direction of the tectonic motion was 
confirmed. The latter caused the multipulsed character of the forma- 
tion of the hydrocarbon accumulation zone during a relatively long 
geological time span. 


13900 Periodicity of the formation of petroleum and gas deposits 
in the Permian epoch. Sharonov, L.B. pp 269-273 of In Vremya 
formirovaniya zalezhei nefti i gaza. Moscow; Izdatel’stvo Nauka 
(1976). (In Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

The periodicity of the formation of petroleum and gas depos- 
its in the Permian epoch was examined. One-time formation of the 
deposits is possible only in territories with comparatively shallow 
sedimentary cover. Portions of the platform where the sedimentary 
cover consists of several deep covers of isolated interrupted com- 
plexes are characterized by multiple appearances of formation pro- 
cesses for petroleum and gas and their deposits. Consequently, the 
age of deposits can vary. 


13901 Relationship of the young age of petroleum and gas depos- 
its with their periodic discrete hypsometric localization. Vityaz, V.1.; 
Bozatskii, V.V. pp 274-278 of In Vremya formirovaniya zalezhei 
nefti i gaza. Moscow; Izdatel’stvo Nauka (1976). (In Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

As a result of a study of the hypsometric coordinates of 
petroleum and gas deposits (Soviet and foreign) with respect to a 
single system of coordinates, the preferential coordinates of the 
deposits at given depth intervals with separating spacing of 350 to 
400 m were established. These regularities are a global cause and 
effect and have a large theoretical and practical significance. Practi- 
cal recommendations are given. 
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13902 Conditions and time of formation of petroleum and gas 
deposits in the eastern Siberian platform. Cherskii, N.V.; Mokshan- 
shev, K.B.; Bodunov, E.I.; Izosimova, A.N.; Kashirtsev, V.A.; 
Kovtun, A.S.; Safronov, A.F. pp 279-282 of In Vremya formirovan- 
iya zalezhei nefti i gaza. Moscow; Izdatel’stvo Nauka (1976). (In 
Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

The conditions and time of formation of deposits on the 
eastern Siberian platform were examined. It was concluded that in 
both the late Cambrian-early Paleozoic and late Paleozoic-Mesozoic 
petroleum-gas complexes of the eastern Siberian platform the forma- 
tion of the deposits occurred in two steps: the first was regional 
saturation and the second was the appearance of zones of petroleum- 
gas accumulation. 


13903 Speed and duration of the formation of petroleum deposits. 
Vysochkii, I.V. pp 283-290 of In Vremya formirovaniya zalezhei 
nefti i gaza. Moscow; Izdatel’stvo Nauka (1976). (In Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867— 

It was indicated that the largest petroleum deposits are 
formed during the course of several million years (up to 12 million 
years) at a rate from 12 to 25 ton/year; giant accumulations of 
petroleum are formed because of an acceleration of the rate of influx 
of petroleum of up to 700 t/year. The duration of the formation of 
the deposit is determined by the length of action of the water 
mechanism for the recovery of hydrocarbons from petroleum source 
formations and is limited by the time of sinking of the formation to 
depths of up to 3.5 km. 


13904 Evaluation of the time of formation of petroleum deposits 
in traps of the anticline type from complex paleogeologic indicators 
(using as an example the local structure of the Albian sediments of 
eastern Precaucasian). Nazarov, D.A. pp 157-162 of In Vremya 
formirovaniya zalezhei nefti i gaza. Moscow; Izdatel’stvo Nauka 
(1976). (In Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

From the example of the Albian complex of eastern Precauca- 
sian it is that if the formation of petroleum deposits in the terrigenic 
sedimentary complexes originates from the lateral migration of hy- 
drocarbons generated in submerged zones and maintained in the 
dissolved state together with sedimentogenic water in the process of 
gravitational consolidation of the clay, then a quantitative evaluation 
of the time of formation of petroleum deposits in traps of the 
anticline type can be derived by the method of ranking potential. 
With the indicators of the time of formation of the deposit, the 
ranking potential of the totality of paleogeologic (paleostructural 
and paleohydrodynamic) parameters characterizing the generation, 
migration, and accumulation of petroleum is assumed. The important 
singularity of the method of ranking potential is that with its help 
and from an evaluation of the time of formation of the deposit one 
can proceed to an evaluation of prospects for structures of the 
anticline type. 


13905 (DOE-tr—12) IE oil-bearing strip of the Orinoco. [nd]. 
Translation. 13p. Dep. NTIS, PC A02/MF AO1. 

Projects carried out in 1976 are outlined including geophysi- 
cal surveys, evaluation drilling, and production tests. Projected 1977 
programs include further geophysical surveys, evaluation drilling, 
production tests, and other projects. (JRD) 


DRILLING AND PRODUCTION 


13906 (BERC—0029-27) North Stanley project tertiary recovery 
project Osage County, Oklahoma. (Kewanee Oil Co., Shidler, Okla. 
(USA)). Sep 1977. Contract EY-76-C-02-0029. 44p. Dep. NTIS, PC 
A03/MF AO1. 

Oil production for September averaged 631 BOPD, 146 BPD 
above the estimated production without polymer. The decreased oil 
production and increased water production caused the first apprecia- 
ble increase in WOR (to 52 : 1) since the start of polymer injection in 
June 1976. Oil production increased at 10 wells and decreased at 11 
wells. Tables, figures. (DLC) 


13907 (BERC/RI—77/18) Full-scale laboratory drilling tests on 
sandstone and dolomite. Final report. Black, A.D.; Green, S.J.; 
Rogers, L.A. (Terra Tek, Inc., Salt Lake City, Utah (USA)). Dec 
1977. 178p. Dep. NTIS, PC A09/MF AO1. 

Full-scale laboratory drilling experiments were performed 
under simulated downhole conditions to determine what effect 
changing various drilling parameters has on penetration rate. The 
two rock types, typical of deep oil and gas reservoirs, used for the 
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tests were Colton Sandstone and Bonne Terre Dolomite. Drilling 
was performed with standard 77/s inch rotary insert bits and water 
base mud. The results showed the penetration rate to be strongly 
dependent on bit weight, rotary speed, and borehole mud pressure. 
There was only a small dependence on mud flow rate. The drilling 
rate decreased rapidly with increasing borehole mud pressure for 
borehole pressures up to about 2,000 psi. Above this pressure, the 
borehole pressure and rotary speeds had a smaller effect on penetra- 
tion rate. The penetration rate was then dependent mostly on the bit 
weight. Penetration rate per horsepower input was also shown to 
decrease at higher mud pressures and bit weights. The ratio of 
horizontal confining stress to axial overburden stress was maintained 
at 0.7 for simulated overburden stresses between 0 and 12,800 psi. 
For this simulated downhole stress state, the undrilled rock sample 
was within the elastic response range and the confining pressures 
were found to have only a small or negligible effect on the penetra- 
tion rate. Visual examination of the bottomhole pattern of the rocks 
after simulated downhole drilling, however, revealed ductile chip- 
ping of the Sandstone, but more brittle behavior in the Dolomite. 


13908 (COO—0039-7) Interfacial effects in the recovery of resid- 
ual oil by displacement: studies at Northwestern University. Quarterly 
technical progress letter, June 1, 1977—August 31, 1977. Slattery, 
J.C.; Kovitz, A.A. (Northwestern Univ., Evanston, Ill. (USA)). Sep 
1977. Contract EY-76-S-02-0039. 10p. Dep. NTIS, PC A02/MF 
AOl. 

Research programs conducted to quantify the relative effects 
on displacement of interfacial tension, the interfacial viscosities, 
wettability, and contact angle hysteresis are summarized. Results of 
research are included on displacement in a single pore, multiphase 
microemulsion displacement of residual oil, and interfacial effects in 
the displacement of residual oil by foam. Results of research are also 
included on measurement of surface viscosities and measurement of 
small interfacial tension. (JRD) 


13909 (COO—4207-14) Pilot demonstration-enhanced oil recov- 
ery by micellar-polymer waterflooding Bell Creek Field. Monthly 
technical progress report, August 1977. (Gary Operating Co., Engle- 
wood, Colo. (USA)). 10 Sep 1977. Contract EX-76-C-01-2237. 22p. 
Dep. NTIS, PC A02/MF A011. 

This is the fourteenth Monthly Technical Progress Report 
submitted under ERDA Contract No. EY-77-C-02-4207, formerly 
Contract No. E(49-18)-2237. As such it continues the coverage of 
the activities undertaken by Gary Operating Company, as well as by 
the major subcontractors, Atlantic Richfield, Union Oil and Inter- 
comp. The work described covers the tasks for: Micellar-Polymer 
Systems Selection and Evaluation, Site Development, Pilot Perfor- 
mance Predictions and Fluid Distribution Facilities. The major 
activity at this time is Phase II, Task 1, the Micellar-Polymer 
Systems Selection as between the two competing designs being 
developed by Atlantic Richfield and Union Oil. This activity came 
to closure with Decision Point 2 on August 24, 1977. 


13910 (SAN/1395—13) Pilot demonstration of enhanced oil re- 
covery by micellar polymer water flooding. Monthly report, August 
1977. Wade, J.E.; Staub, H.L. (City of Long Beach, Calif. (USA)). 
16 Sep 1977. Contract EF-77-C-03-1395. 10p. Dep. NTIS, PC A02/ 
MF AOl. 

Laboratory work and preparations for the injectivity testing 
which will lead to a possible commitment at Decision Point Two are 
proceeding satisfactorily. Marathon has initiated final fluid system 
design work on the fresh cores of the HXa sand from Well FT-1. 
Pulse tests have been run to demonstrate reservoir continuity as well 
as integrity of the Pier A’ Fault as a communication barrier and the 
results are encouraging. Injection was initiated in Well FT-1 after 
sensitive quartz down-hole pressure gages were installed in Wells 
Z1-18 and Z-81. The interference test program is continuing. Facili- 
ties are being readied for the mini-injectivity test. It is intended to 
request bids from the suppliers of the polymer and sulfonate chemi- 
cal that are required for the mini-injectivity test. The bid specifica- 
tions are being prepared. 


13911 Acid foam fracturing. Volz, H.A. (to Phillips Petroleum 
Co.). US Patent 4,044,833. 30 Aug 1977. Filed date 8 Jun 1976. 8p. 

Subterranean formations are fractured by means of an acid 
foam which can contain propping materials. 


13912 Tertiary crude oil production. Ruehl, W. Oe/; 15: No. 5, 
127-131(May 1977). (In German). 

The author gives an outline of the historical development, the 
physical basis and the modern technology of the procedures applied 
to increase the output of hydrocarbon deposits by extracting the 
maximum amount of crude oil. In many cases, the extent to which 
this highly important goal of draining oil deposits can be accom- 
plished depends on economic factors the impact of which is likewise 
described in the article. 


13913 Mixtures of demulsifiers for breaking petroleum emul- 
sions. Theile, H.; Hoffmann, H.; Rossmy, G.; Koerner, G.; Zaeske, 
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P. (to Goldschmidt (Th.) A.G., Essen (Germany, F.R.)). 
German(FRG) Patent 2,250,920/C/. 30 Sep 1976. 7p. (In German). 

A large part of the petroleum extracted contains certain 
amounts of emulsified water or aqueous solutions of sodium chloride 
or other salts, mainly in the form of W/O emulsions. The known 
demulsifiers act more or less specifically on petroleum of various 
origins. According to the invention, all petroleum-water emulsion 
occuring can be broken fast, safely, reproducibly and with little 
amounts of additives by using mixtures of 0.2 to 30 wt.% polyoxyal- 
kylene polysiloxane block mixed polymers and 70 to 99.8 wt.% 
silicon-free demulsifiers consisting of alkylene oxide addition prod- 
ucts on reactive hydrogen atoms containing organic compounds. 
The polyoxyalkylene blocks of the block mixed polymers have a 
gram-molecular weigt of 500 to 4,000 and consist of polyoxyethylene 
and polyoxypropylene blocks in a weight ratio of 40:60 to 100:0. The 
polysiloxane blocks of the block mixed polymer contain 3 to 50 
silicon atoms per block. 


13914 Wet partial in-situ combustion - an alternative to the use of 
chemicals in tertiary recovery. Pusch, G. (Deutsche Texaco A.G., 
Wietze (Germany, F.R.). Hauptlaboratorium). pp 75-101 of In Com- 
pendium 76/77. Bd. 1. DGMK-Vortraege. Klamann, D.; Asinger, 
F.; Boigk, H.; Oelert, H.H.; Peters, W. (eds.). Leinfelden-Echterdin- 
gen, Germany, F.R.; Industrieverl. von Hernhaussen (1976). (In 
German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

The status quo in the field of in situ combustion processes in 
crude oil reservoirs is demonstrated. Special emphasis is laid on the 
importance of the combination of water and oxygen injection, a step 
which points to the future of in situ coal gasification. Initial solutions 
to the safety problem concerning the use of oxygen or oxygen 
enriched air in bore holes are shown. The process control param- 
eters - oxygen and water injection rate and the process pressure - 
allow a flexible design and adjustment of the process to different 
reservoir conditions. The planning criteria for the field application of 
a wet in situ combustion project and the economy of the process are 
discussed. 


13915 Petroleum emulsions - formation, stability, properties. 
Neumann, H.J. (Institut fuer Erdoelforschung, Hannover (Germany, 
F.R.)). pp 124-130 of In Compendium 76/77. Bd. 1. DGMK-Vor- 
traege. Klamann, D.; Asinger, F.; Boigk, H.; Oelert, H.H.; Peters, 
W. (eds.). Leinfelden-Echterdingen, Germany, F.R.; Industrieverl. 
von Hernhaussen (1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

Petroleum emulsions are important for certain processes of 
the tertiary recovery as well as for the treatment of produced water 
in oil emulsions (W/O emulsions). When flooding emulsions those of 
higher viscosity are pressed into the pore space of the reservoir. 
Investigations in rheology of the emulsions will be communicated. I 
suppose the development of emulsions in the reservoir are very 
important for processes of tensid flooding. Results of these investiga- 
tions will be communicated. Specially the mixture of a tensid to 
reduce the interfacial tension to very low values with another one to 
stabilize an emulsion is recommendable for a tensid flooding. The 
produced W/O emulsions are stabilized by components of the crude 
oils, which are concentrated at the interface by forming a layer. The 
asphaltenes are important for the properties of the interfaces. The 
stability of an emulsion specially depends upon the pH value of the 
water phase. The demulsifying demands the construction of a layer 
out of tensid molecules in the water phase, which don’t form a 
stabilizing layer. 


13916 Sand problems in the Ruehlermoor oil field. Gesemann, 
K.H.; Badura, K. (Gewerkschaften Brigitta und Elwerath, 
Betriebsfuehrungsgesellschaft m.b.H., Hannover (Germany, F.R.)). 
pp 153-171 of In Compendium 76/77. Bd. 1. DGMK-Vortraege. 
Klamann, D.; Asinger, F.; Boigk, H.; Oelert, H.H.; Peters, W. (eds.). 
Leinfelden-Echterdingen, Germany, F.R.; Industrieverl. von Hern- 
haussen (1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

Since the start of production in 1949, all wells of the Ruehler- 
moor oilfield have been equipped with slotted liners in order to 
prevent sand influx. According to continuously raised wet oil pro- 
duction, however, increasing sand problems came up. For this 
reason, a systematic study of the reservoir sand grain distribution 
was made in 1970. By correlation of the results with electric bore- 
hole diagrams, it was possible to construct maps on which special 
sand control measures could be based. A test program was per- 
formed with slotted liners and wire wrapped screens in combination 
with gravel pack, as well as a program with prepacked liners 
Hagusta liners. From the technical and economic point of view the 
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installation of ant liners seemed to be the better solution to 
solve the sand problems in the Ruehlermoor oilfield. 


13917 Cathodic protection in oil-gas-field installations. Graf, R. 
(Gewerkschaften Brigitta und Elwerath, 
Betriebsfuehrungsgesellschaft m.b.H., Hannover (Germany, F.R.)). 
pp 172-183 of In Compendium 76/77. Bd. 1. DGMK-Vortraege. 
Klamann, D.; Asinger, F.; Boigk, H.; Oelert, H.H.; Peters, W. (eds.). 
Leinfelden-Echterdingen, Germany, F.R.; Industrieverl. von Hern- 
haussen (1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

Installations of oil- and gas-field-facilities are particularly 
susceptible to corrosion. Nearly all steel parts, such as casings, 
pipelines, and tanks, are in connection with the electrolitic soil or the 
produced formation water. The gases oxygen, CO: and H2S which 
are present in the liquids and gases running through the facilities are 
acting as the main accelerators of electrolytic corrosion. It is report- 
ed of a greater number of devices for cathodic protection, with a 
special view to the separate oil-well casing protection and the 
combined protection of all facilities. The n measurements, its 
interpretations and other means of prohibiting the corrosion, e.g. 
limitation of oxygen content, etc., as well as results with respect to 
service life are mentioned. By cost comparison the economics of 
different means of cathodic protection are evaluated. 


13918 Coiled or endless tubing operation. Porath, H. (Winter- 
shall A.G. Erdoelwerke, Barnstorf (Germany, F.R.)). pp 198-207 of 
In Compendium 76/77. Bd. 1. DGMK-Vortraege. Klamann, D.; 
Asinger, F.; Boigk, H.; Oelert, H.H.; Peters, W. (eds.). Leinfelden- 
Echterdingen, Germany, F.R.; Industrieverl. von Hernhaussen 
(1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

A Coiled Tubing Service is offered to the European oil and 
gas industry since 1975. The use and expansion of this service has 
been rapidly received for it offers a new means of stimulation and 
workover. By using the Coiled Tubing Unit it is possible to run in 
without killing, displace fluids with nitrogen, circulating fluids, such 
as water, acid, inhibitors and cement, jetting and drilling out plugged 
pipe. The techniques, equipment, case examples and limitations are 
discussed. 


PROCESSING 
REFER ALSO TO CITATION(S) 13946 


13919 (FEA/G—77/325) Future refinery capacity needs, con- 
struction incentives, and processing configurations. (Federal Energy 
Administration, Washington, D.C. (USA)). 22 Jul 1977. 55p. Dep. 
NTIS, PC A04/MF AO1. 

Planned additions to the capacity of U.S. oil refineries will 
exceed the expansion needed by 1985 to meet the goals of the 
National Energy Plan. However, because of difficulties associated 
with obtaining permits, not all of these planned additions may be 
achieved. Noting that the Plan will result in a reduction in demand 
for residual fuel oil from 3.5 million barrels to 2.0 million barrels per 
day, the report observes that overall capacity growth requirements 
will be reduced, and ‘the addition of 1 million barrels per day would 
suffice to meet 1985 demand at reasonable upper limits of refinery 
utilization.” Other topics explored include production incentives 
such as the entitlements program, import fees, crude equalization 
taxes, investment tax credits, and accelerated depreciation. Projected 
changes in refinery configuration involving hydrocracking, coking, 
vacuum distillation, and cat cracking are also discussed. 


13920 (PB—272339/LL) Trends in refinery capacity and utiliza- 
tion. Peer, E.L.; Marsik, F.V. (Federal Energy Administration, 
Washington, D.C. (USA)). Jun 1977. 50p. (FEA/G—77-281). Dep. 
NTIS $5.25. 

In the June 1976 issue of this publication, it was estimated that 
the 1976 growth in U.S. refinery crude oil distillation capacity would 
be about 899,000 barrels per calendar day (B/CD). Between the 
publication date of the June 1976 issue of this report and December 
1976, several other new refinery projects, brought onstream in 1976 
and totaling 80,000 B/CD of crude oil distillation capacity, were 
brought to the author's attention. The addition of the total capacity 
of these later projects to the June 1976 projection brought 1976 
projected new refinery crude oil distillation capacity to about 
979,000 B/CD. 


13921 Process for the desulfurization of hydrocarbon oils with 
water vapor addition to the reaction zone. Pronk, K.M.A. (to Shell 
Oil Co.). US Patent 4,052,295. 4 Oct 1977. Priority date 24 Mar 1975, 
Netherlands. 8p. 
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The invention relates to a process for the catalytic 
hydrodesulfurization of heavy hydrocarbon oils, in which a vanadi- 
um-containing heavy hydrocarbon oil is contacted at elevated tem- 
perature and pressure and in the presence of hydrogen with a 
catalyst which contains one or more metals having hydrogenative 
activity, supported on a carrier, until the average vanadium content 
of the catalyst has increased by at least 5 parts by weight, after 
which the hydrodesulfurization is continued in the presence of a 
quantity of water vapor corresponding with a water vapor partial 
pressure during the process of 0.5-30 bar resulting in long-lived, low- 
cost desulfurization. 


13922 Delayed coking process for the simultaneous production of 
petrol coke of two different grades of quality. Cameron, D.F. (to 
Continental Oil Co., Ponca City, Okla. (USA)). German(FRG) 
Patent 1,671,304/C/. 30 Dec 1976. Sp. (In German). 

It is the task of the invention to create a process for simulta- 
neous production of petrol coks of two different grades of quality 
according to the delayed-coking process. According to the inven- 
tion, this task may be solved by a process characterized by the fact 
that in three coke chambers alternatingly a) high-quality premium 
petrol coke is produced from original material containing mainly 
thermic tar and; b) normal petrol coke is produced from original 
material containing mainly toppings, while a fractionating device is 
supplied with the top products of both operating coke chambers and 
the unstripped thermic tar from the cracking plant, which is charged 
with gas oil from the coke chambers, and with the bottom product 
of the fractionating device are used as original material for the 
premium petrol coke. 


13923 Tube element for a tube furnace for catalytic conversion of 
hydrocarbons with steam. Pohl, ., Martens, G.; Hess, 
German(FRG) Patent 1,901,758/C/. 25 Nov 1976. 2p. (In German). 

The invention is concerned with a tube element for a tube 
furnace for continuous conversion of hydrocarbons with steam on an 
indirectly heated catalyst. The tube element consists of an outer 
tube, closed at one end, and an inner tube, helically or undulatorily 
arranged within the first one, being conducted out of the outer tube. 
The catalyst is arranged between inner and outer tube. At the closed 
end of the outer tube, the inner tube protrudes through the grid, 
carrying the catalyzing material into the space free of catalyst. The 
shaping of the inner tube increases the heat-exchanging surface. If at 
the same time the tube diameter is optimized, the total length of tube 
element may be reduced to a minimum length. In this way, extreme 
temperature variations are better coped with and intermittent oper- 
ation of the reactors equipped with such elements (desired e.g. for 
peak load supply by gas supply companies) will be possible. 


13924 Cracking of hydrocarbons with amorphous and cristalline 
alumina/SiO2-cracking catalysts. Schulz, H. (Karlsruhe Univ. (TH) 
(Germany, F.R.). Engler-Bunte-Institut); Geertsema, A. (Potchef- 
stroom Univ. for C.H.E. (South Africa). Dept. of Chemistry). pp 
208-232 of In Compendium 76/77. Bd. 1. DGMK-Vortraege. Kla- 
mann, D.; Asinger, F.; Boigk, H.; Oelert, H.H.; Peters, W. (eds.). 
Leinfelden-Echterdingen, Germany, F.R.; Industrieverl. von Hern- 
haussen (1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

The application of zeolites instead of the conventional amor- 
phous Al2,O3/SiO2-cracking catalysts has substantially changed eco- 
nomics and technology of the process of catalystic cracking. The 
spectrum of products (paraffins, olefins, aromatic compounds, light 
gases, recycle oil and coke) could be markedly improved. Individual 
reaction steps during the cracking process have until now only been 
identified in a very general manner because of the complexity of the 
reaction paths, a variety of secondary reactions, a severe decrease in 
catalyst activity with increasing time on stream and a very complex 
composition of the reaction products, which embarrass experiments 
in this field severely. Quantitative theoretical interrelations can be 
established only to a limited extent. This paper concerns the conver- 
sion on n-dodecane in a fixed bed flowtype reactor (results with 
decalin and dodecane/decalin-mixtures will be published in the near 
future). The experiments have been performed comparing an amor- 
phous and a zeolite-type catalyst and varying reaction temperature 
and time of contact. Changes of degree of conversion and of 
composition of the products were observed with the help of a special 
sampling technique and an efficient use of gaschromatography. The 
multiplicity of the experimental results offers insight into the course 
of primary and secondary splitting-, rearrangement- and hydrogen 
transfer-reactions, and into the differences hereof with amorphous 
and zeolite catalysts which predominantly concern the reactions of 
hydrogen transfer. 


13925 Flexibility of thermal cracking units. Haeusler, W. (Deut- 
sche Shell A.G., Hamburg (Germany, F.R.)). pp 233-248 of In 
Compendium 76/71. Bd. 1. DGMK- -Vortraege. Klamann, D.; 
Asinger, F.; Boigk, H.; Oelert, H.H.; Peters, W. (eds.). Leinfelden- 
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Echterdingen, Germany, F.R.; Industrieverl. von Hernhaussen 
(1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

Thermal cracking of residues and heavy distillates provides 
an advantageous process — at the reduction of heavy fuel oil 
components. In the context of both present energy demand and 
availability of feedstock, resources this conversion process contrib- 
utes well to the industry's efforts centered upon the conservation of 
valuable hydrocarbon materials. Godorf Refinery operates three 
thermal cracking units processing vacuum flash distillate, atmospher- 
ic and vacuum residue respectively. The total charge capacity 
amounts to about 2 million tons p.a. The flexibility with respect to 
alterations of the yieldpattern of the individual process is rather 
limited. However, the integrated operation of different thermal 
cracking units, each designed for the individual type of feedstock, 
considerably increases the refinery’s upgrading potential. The mea- 
sures which have been carried out in Godorf during recent years 
against the background of sharply rising crude oil prices have been 
successful. The operation of the cracking furnaces essentially im- 
proved the shift from tars to thermally cracked distillates without 
reducing runlength due to the increased coke lay-down in the 
furnace coils. The yield-structures and runlength-data are summar- 
ised. 


13926 Dearomatization of paraffins. Dielacher, M.; Hansen, U. 
(Deutsche Texaco A.G., Hamburg (Germany, F.R.). Forschung und 
Anwendungstechnik Lab. Hamburg). pp 249-257 of In Compendium 
76/77. Bd. 1. DGMK-Vortraege. Klamann, D.; Asinger, F.; Boigk, 
H.; Oelert, H.H.; Peters, W. (eds.). Leinfelden-Echterdingen, Ger- 
many, F.R.; Industrieverl. von Hernhaussen (1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

Highly pure n-paraffins that have to be free of aromatic 
impurities are used for the production of proteins. Apart from this, 
pure paraffins and medicinal white oils according to the DAB VII 
specification are needed in the packing and pharmaceutical indus- 
tries. Feedstocks used are petroleum distillates. Depending on the 
application of the finished products the distillates are subjected to 
various refining processes e.g. mole sieve treatment or urea dewax- 
ing for the manufacture of n-paraffins, solvent dewaxing for the 
production of pure paraffins and solvent extraction for the manufac- 
ture of paraffinum liquidum. In all cases a combination of acid 
treatment and hydrogenation is applied in order to remove the 
remaining aromatics. This acid treatment requires expensive disposal 
of acid sludge and used clay. An adsorbent was found which is easily 
regenerable. By application of this adsorbent for aromatics and other 
polar compounds it is possible to replace the acid treatment by a 
low-priced process which is not environment affecting. This material 
can adsorb the substances to be separated up to a rate of 5 to 10 per 
cent by weight. Therefore the process is preferably suitable for the 
final purification on paraffins with an aromatics content of less than 
one per cent. n-Paraffins resulting from the mole sieve or urea 
processes show usually an aromatics content of 0.1 - 0.5 per cent, 
that means that they can be purified without any pretreatment. This 
process is especially attractive since it permits to remove the last 
traces of aromatics which is normally rather expensive. The process 
is illustrated in a flow diagram. Another diagram shows the econom- 
ic aspects in comparison with the known acid treatment. 


13927 Desulphurization and cracking of de-asphalted petroleum 
residues. Lorenz, E. (BASF A.G., Ludwigshafen am Rhein (Ger- 
many, F.R.)); Billon, A. (Institut Francais du Petrole (IFP)). pp 466- 
480 of In Compendium 76/77. Bd. 1. DGMK-Vortraege. Klamann, 
D.; Asinger, F.; Boigk, H.; Oelert, H.H.; Peters, W. (eds.). Leinfel- 
den-Echterdingen, Germany, F.R.; Industrieverl. von Hernhaussen 
(1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

For the treatment of the vacuum residues giving asphalt-free 
oils containing little metal which can be treated further in a similar 
way as vacuum destillates with well-tried methods, de-asphalting 
with solvents is particularly suitable. By using paraffin hydrocarbons 
of different molecular weight as solvents and by variation of the 
extraction temperature oil yield and the characteristics of oil can be 
influenced within a relatively wide range. For the desulphurization 
of residual oils on solid-bed-catalysts, the indirect way via vacuum 
distillation, de-asphaltization of the residual oil, hydrogenating desul- 
phurization of vacuum distillates and de-asphalted oil is in many 
cases of advantage compared with direct desulphurization of oil. De- 
asphalting with several solvents is shown in a table. 


13928 Desulfurization conversion of residual oils. Hamann, R. 
(Mobil Oil A.G., Hamburg (Germany, F.R.)). pp 492-499 of In 
Compendium 76/77. Bd. 1. DGMK-Vortraege. Klamann, D.; 
Asinger, F.; Boigk, H.; Oelert, H.H.; Peters, W. (eds.). Leinfelden- 
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Echterdingen, Germany, F.R.; 
(1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

As a result of the fall in the demand for residual fuel oil, 
German refineries are no longer being operating at full capacity, 
which, in turn, means that they cannot meet the demand for gasoline 
and distillates. In order to once again achieve a state of equilibrium 
between production and consumption in the Federal Republic, pro- 
cesses are required which, on the one hand, permit maximum yield 
of gasoline and distillates from imported crude and, on the other 
hand, remove residual fuel oil - especially those with a higher sulfur 
content - from the market. One suitable process for achieving these 
aims involves, in the first stage, hydrogenation of the residual oil to 
form feedstock for further catalytic conversion. As a result of the 
pretreatment, the metals, sulfur, nitrogen and asphaltene content is 
reduced, so that the burden made on the catalyst used for the 
conversion is considerably lower. By suitable combining both pro- 
cesses, it is possible to obtain a maximum light products yield. While, 
in the case of topping reforming, approximately 190 vol.% of 
Arabian Light crude oil are necessary to obtain 100 vol.% of 
gasoline and middle distillates, the same yield is possible in the case 
of the combined hydro-treating-FCC process with only 104 vol.% of 
crude oil. The HDT/FCC process constitutes a suitable way of 
achieving the objectives set out in the Federal government's energy 
programme and, at the same time, of making a contribution towards 
conservation of the air. 


Industrieverl. von Hernhaussen 


13929 Mineral oil desulfurization. Wolff, H.C. (BP Benzin und 
Petroleum A.G., Hamburg (Germany, F.R.)). pp 115-122 of In 
Technische Verfahren zur Entschwefelung von Abgasen und Brenn- 
stoffen. Duesseldorf, Germany, F.R.; VDI-Verl. (1976). (In German) 

From Colloquium on technical procedures for the desulfuri- 
zation of exhaust gases and fuels; Duesseldorf, Germany, F.R. (2 - 3 
Jun 1976) 

12 figs.; 2 tabs.; 5 refs. 

Fundamentals and technical possibilities of mineral oil desul- 
furization are discussed by the example of some processes in trial 
operation or full operation. The sulfur, in the form of organic 
compounds, is processed to H2S by hydrogen treatment under 
pressure in the presence of hydrogenation catalysts. The H2S may 
easily be separated from the liquid hydrocarbons. However, the 
desulfurization reaction is the more complex the larger and the more 
complex the molecular structure of the sulfur compound is. This 
leads to unproportional cost increases in dependence of the degree of 
desulfurization. 


PRODUCTS AND BY-PRODUCTS 
REFER ALSO TO CITATION(S) 15184, 15185 


13930 Method for sintering non-baking petroleum coke, as well 
as reaction vessel and reaction vessel battery to carry out this process. 
Sobek, F. German(FRG) Patent 2,513,330/A/. 7 Oct 1976. 27p. (In 
German). 

In the petroleum refining process, non-baked petrol coke 
occurs in the first refining step. It occurs almost exclusively in 
powder form and therefore cannot be used for ovens or furnaces. 
According to the invention, this material which has so far not been 
able to be used, can be processed on a large scale by the following 
briquetting and sintering process, so that one obtains a perfect firing 
and reduction fuel. In the first process step, a mixture as homogen- 
eous as possible of non-baked petrol coke having a grain size of up to 
1 mm and an addition of 12 to 16 wt.% coal tar pitch is produced. 
This mixture is solidified to briquettes having a size of 20 to 250 mm 
by rolling or pressing. The briquettes are sintered in a second 
process step at a temperature between 700 and 950°C in a reaction 
vessel where the oxygen content is in the region of the stoichiome- 
tric point. Sub-claims of the patent deal with the preheating of the 
material to be sintered, dosage and local control of the combustion 
air, the arrangement of the inlets for combustion gases and the 
ignition burner, discharger, coating device, reaction vessel and a 
reaction vessel battery. 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 13978, 15067, 15073, 15180, 
15186, 15188, 15312 


13931 (PB—267534) Monthly petroleum product price ~"" 
Byers, L.; Bordeaux, C.B.; Gillespie, W.; Davis, W.; Whatley, A 
(Federal Energy Administration, Washington, D.C. (USA)). Jan 
1977. 20p. (FEA/B—77/188). NTIS PC A02/MF AOI1. 
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s part of its role in monitoring market price trends, the 
Federal" Energy Administration collects pricing data on refined 
petroleum products from refiners, large resellers, gas plant operators, 
gasoline retailers, and truckstop operators. This report provides 
national weighted average prices of petroleum products on a month- 
ly basis at different levels of the marketing chain. In addition to 
recent price data, some historic data are included to indicate trends. 


13932 Petroleum consumption 1976 + 8.3%. VIK (Ver. Ind. 
Kraftwirtsch.) Mitt.; No. 3, 48-50(Jun 1977). (In German). 
Short communication only. 


13933 German petroleum and natural gas production. Present 
status and future aspects. Luebben, H. (Gewerkschaften Brigitta und 
Elwerath, Betriebsfuehrungsgesellschaft m.b.H., Hannover (Ger- 
many, F.R.)). Erdoel-Erdgas Z.; 93: No. 5, 159-160(May 1977). (In 
German). 

According to the author's figures, West Germany has 133 
oilfields and 102 natural gas fields. Based on an oil extraction rate of 
30%, 160 million tonnes of an original total of 230 million tonnes of 
extractable oil supplies have already been produced. For natural gas 
deposits an exploitation percentage of 75% is given, so that of an 
original 450 Milliard cu. metres of possible supplies, more than 300 
Milliard cu. metres are stil] in the ground. The home supplies of 
West Germany are given as 5% for oil and 40% for natural gas. 
New methods for increasing the oil exploition and specific problems 
of German natural gas production are explained. Investment totals 
for thermal production of oil and for survey and opening up new 
energy deposits in West Germany are given. 


13934 Natural gas and petroleum extraction by German compa- 
nies at home and abroad 1976. Tamchina, E. Erdoel Kohle, Erdgas, 
Petrochem. Brennst.-Chem.; 30: No. 5, 235-238(May 1977). (In 
German). 

3 tabs. 

The annual report 1976 of the Wirtschaftsverband Erdoel- 
und Erdgasgewinnung e.V., Hannover (WEG) is very satisfactory 
on the whole. Compared with the previous year, domestic natural 
gas extraction has gone up again, petroleum production did not fall 
as much as was expected; the increased drilling output in meters 
shows that the increased profits since 1973 have been used sensibly. 
Petroleum and natural gas production abroad has also risen, though 
the rise is of little importance compared with international standards. 
In the following, the main points of the annual report are presented, 
the report giving inland activities in the form of statistics, and the 
international activities in the form of brief accounts. 


13935 Necessity of maximizing destillate gas oils and process 
effects on the product quality. Kortemme, G. (VEBA-CHEMIE 
A.G., Gelsenkirchen (Germany, F.R.)). pp 728-739 of In Compendi- 
um 76/77. Bd. 2. DGMK-Vortraege. Klamann, D.; Asinger, F.; 
Boigk, H.; Oelert, H.H.; Peters, W. (eds.). Leinfelden-Echterdingen, 
Germany, F.R.; Industrieverl. von Hernhaussen (1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

Heavy fuel oil due to its bad market value in the Federal 
Republic, has become the key product for mineral oil processing. 
Endeavours of the refineries are focussed on minimizing the yield of 
residual oils by means of various conversion plants. A large import 
demand, however, exists in Western Germany for light gas oil. The 
product section of distillate gas oils is able to absorb the additional 
distillate quantities produced by the methods of haevy oil processing 
described in this paper. The resulting quality modifications as evi- 
denced by DIN 51 601/51 603 are described. 


13936 100 years of fuels for Otto-engines. Posch, W. (Deutsche 
Shell A.G., Hamburg (Germany, F.R.)); Reglitzky, A. (Deutsche 
Shell A.G., Hamburg (Germany, F.R.). PAE-Lab.). pp 1021-1060 of 
In Compendium 76/77. Bd. 2. DGMK-Vortraege. Klamann, D.; 
Asinger, F.; Boigk, H.; Oelert, H.H.; Peters, W. (eds.). Leinfelden- 
Echterdingen, Germany, F.R.; Industrieverl. von Hernhaussen 
(1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

The availability of readily volatile fuels has made possible the 
use of the Otto-engine as a propellant for automobiles, and with it 
has provided the foundation for the expansion of new branches of 
industry like the automotive and mineral oil industries. The develop- 
ment of appropriate fuels frequently occurred in parallel with that of 
the Otto-engine. Whereas initially volatility was the only criterium 
of the fuel, during the course of time many additional criteria have 
been developed which are inflicting on today’s fuels strict perfor- 
mance boundaries, and in doing so not only do the technical require- 
ments of the engine and economy alone play an important role, but 
also availability and environmental protection. In addition to this 
economic significance, the interrelation between engine and fuel 
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with reference to the quality requirements, the development of 
manufacturing processes and the improvement of the fuel through 
the use of appropriate additives, will be discussed. Finally, consider- 
ation will be given to the development trends for current and 
alternative fuels. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 15720, 15731, 15851, 15853 


13937 Process for preparing a gas desulfurization sorbent. Whee- 
lock, K.S.; Say, G.R. (to Exxon Research and Engineering Co.). US 
Patent 4,045,371. 30 Aug 1977. Filed date 8 Jun 1976. 12p. 

Hydrogen sulfide and its precursors can be selectively sorbed 
from gas streams containing the same by contacting the gas stream at 
elevated temperatures with a regenerable sorbent comprising a 
steam-treated support composited with a rare earth metal compo- 
nent. Pre-steaming the support lowers the amount of rare earth metal 
component needed to achieve a given activity level for hydrogen 
sulfide removal. Subsequent to sorption, the sorbent composite may 
be desorbed and regenerated by treatment with steam (desorption) 
and an oxidizing gas (regeneration). The sorbent capacity may be 
increased by the use of alkali or alkaline earth metal components as 
promoters. A preferred sorbent comprises lanthanum composited 
with presteamed alumina. 


13938 Heavy metals in the discharges of petroleum refineries. 
Analytics and load parameters. Huber, L. (Bayerische Landesanstalt 
fuer Wasserforschung, Muenchen (Germany, F.R.)). Erdoel Kohle, 
Erdgas, Petrochem. Brennst.-Chem.; 30: No. 6, 276(Jun 1977). (In 
German). 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 15887, 15899, 16018 


13939 (AD-A—042861) Field infrared method to discriminate 
natural seeps from non-seeps (Santa Barbara, California area). Final 
report. Eastwood, D.; Grant, D.F. (Coast Guard Research and 
Development Center, Groton, Conn. (USA)). Dec 1976. 25p. 
(CGR/DC— 15/76). NTIS PC A02/MF AOI. 

A field infrared method has been developed to distinguish oil 
due to natural seepage in the Santa Barbara (California) Channel 
region from closely similar oils derived from spills at offshore 
drilling platforms or from shipping accidents. Differences between 
seep and non-seep oils have been found to persist in weathering 
studies carried out in outdoor tanks for one week. This method 
involving simple infrared instrumentation and a minimum of sample 
preparation. It permits rapid on-site analysis without special training. 
The major differences between seep and non-sweep oils appear in 
the comparison between the 13.8 micrometers and 13.5 micrometers 
peaks (for both weathered and unweathered oils) and in the carbony] 
region at 5.85 micrometers (for unweathered oils only). 


13940 (PB—269048) Final environmental impact report for re- 
sumption of drilling in the Santa Barbara Channel from existing 
Standard Oil Company of California platforms. (California State 
Lands Commission, Sacramento (USA); Woodward-Clyde Consul- 
tants, Los Angeles, Calif. (USA)). Aug 1976. 120p. NTIS PC A06/ 
MF AOl. 

This document contains revisions to the Draft Environmental 
Impact Report for the Resumption of Drilling in the Santa Barbara 
Channel from Existing Standard Oil Company of California Plat- 
forms. Most significant in these revisions are changes regarding air 
quality baseline and potential impacts. Also, the information present- 
ed has been updated to incorporate more recent data. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 15138, 15139 


13941 (PB—268790) Recent events on the tortuous path toward 
decontrol. Final report. Johnson, W.A.; Messick, R.E. (George 
Washington Univ., Washington, D.C. (USA). Energy Policy Re- 
search Project). Oct 1975. 19p. NTIS PC A02/MF AOI. 

his report outlines the various steps taken in the abortive 
effort by the Ford Administration to deregulate oil in 1975. It 
focuses on the interaction of Congress and the Administration and 
the eventual compromise that was effected between the two. 


13942 (PB—-269043) Energy policy white paper containing posi- 
tions on: Outer Continental Shelf drilling for oil and natural gas; 
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deepwater port construction; and the governmental placement of the 
state energy office. Presented to the legislature of the State of New 
Jersey by Senator Frank J. Dodd, Senate President. (New Jersey 
Senate, Trenton (USA)). 1975. 54p. NTIS PC A04/MF AO1. 

This report discusses the formulation and adoption of a com- 
prehensive energy policy for the state of New Jersey by developing 
a coherent position on three of the most essential components of that 
policy. 


13943 (PB—270385) Project Independence Evaluation System 
(PIES) documentation. Volume IV. FEA model of oil and gas supply: 
data validation and update. (ICF, Inc., Washington, D.C. (USA)). 
Sep 1976. 52p. (FEA/N—76/414). NTIS. 

A detailed and comprehensive discussion is presented of the 
oil and gas supply model which is used to construct the oil and gas 
supply curves which are used by PIES. An overview description of 
the model and the modeling methodology as well as details on the 
data input requirements are also presented. 


TRANSPORT, PIPELINES, AND HANDLING 


13944 Transport and storage of petroleum, quantity measure- 
ment, yield accounting and statistical loss analysis. Goerke, H.A. 
(Controll Co. m.b.H., Hamburg (Germany, F.R.)). pp 609-629 of In 
Compendium 76/77. Bd. 2. DGMK-Vortraege. Klamann, D.; 
Asinger, F.; Boigk, H.; Oelert, H.H.; Peters, W. (eds.). Leinfelden- 
Echterdingen, Germany, F.R.; Industrieverl. von Hernhaussen 
(1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

The cost development of crude oil, the major source of 
primary energy, and the technical development of tanker design, 
leads to transportation losses through yield accounting of unknown 
magnitude. Reduction of these losses to an acceptable limit is a 
question of the technique of measurement and operational and ad- 
ministrative working procedures. The method of accounting for 
quantity is not standardized and the various short-cuts in use result in 
unavoidable errors, in compatible results and inexistent losses. In- 
creased automatization in storage and measurement should at the 
same time warrant means of control to guarantee neutral and repre- 
sentative working of the automates. The international standardized 
thermal characteristic of crude oil does not fulfil the requirements of 
the variety of products. This valuable for the various petroleum 
products and the different types of crude oil produced. The result of 
this are considerable losses, mostly in disadvantage for the receiver, 
without having a means of protection on the basis of the existing 
standards. With the possibility of modern EDP, little additional 
effort enables statistical control of data such a way, that develop- 
ment of systematical errors in measurement is detected and account- 
ing of inexistent losses is avoided. However, this may require partial 
changes in working methods to obtain the data required. 


13945 Avoiding electrostatic hazards while loading road and rail 
tank vehicles with petroleum products. Strawson, H. (Shell Research 
Ltd., Chester (UK). Thornton Research Centre). pp 630-648 of In 
Compendium 76/77. Vol. 2. DGMK-papers. Klamann, D.; Asinger, 
F.; Boigk, H.; Oelert, H.H.; Peters, W. (eds.). Leinfelden-Echterdin- 
gen, Germany, F.R.; Industrieverl. von Hernhaussen (1976). 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

After illustrating the magnitude of the problem of electrostati- 
cally initiated fires and explosions during truck loading by reference 
to experience of accidents world-wide, the paper presents the results 
of a comprehensive study of the question carried out by Thornton 
Research Centre. Evidence is given to show that all of the signifi- 
cant electrical charging takes place in the pumping system supplying 
the petroleum product to the vehicle; whether or not a dangerous 
spark will occur in the tank being loaded will depend on how much 
charging has occurred, and on a variety of factors defining the 
conditions inside the tank. 


13946 Measurement of heat loss with the help of infrared tech- 
nique and its application in the petroleum industry. Wisken, A.H. 
(Deutsche BP A.G., Wedel (Germany, F.R.). Inst. fuer Forschung 
und Entwicklung). pp 648-660 of In Compendium 76/77. Bd. 2. 
DGMK-Vortraege. Klamann, D.; Asinger, F.; Boigk, H.; Oelert, 
H.H.; Peters, W. (eds.). Leinfelden-Echterdingen, Germany, F.R.; 
Industrieverl. von Hernhaussen (1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

A short information about the fundamentals of infrared mea- 
surement and registration as used at the present stage is given. 
Special examples explain the operation possibilities of this method 
especially for refinery purposes including storage depots and pipe- 
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lines. A corrosion detection method by infrared measurement is 
explained, too. The IR-measurement method does not need any 
contact with the sample and it is possible to measure the heat 
distribution with a resolution of 1-0.5°C for short as well as long 
distances. Therefore, this method is predominantly to be used for the 
detection of the area and the magnitude of energy losses. 


PROPERTIES 
REFER ALSO TO CITATION(S) 15888 


13947 Differential-scanning-calorimetry. Lovasz, C. (Daimler- 
Benz A.G., Stuttgart (Germany, F.R.)). Erdoel Kohle, Erdgas, Petro- 
chem. ont. 30: No. 5, 219-223(May 1977). (In German). 

A simple functional relationship exists between the condition 
of the motor oil and their DSC value, which permits its quality 
evaluation and comparison with other motor oils. A procedure is 
described for the determination of the aging tendency of transmis- 
sion and hydraulic oils allowing the measurement of the highest 
temperature that the oil can withstand without losing its usability. 
DSC can be used to evaluate the action of different additives with 
rising temperature in the presence of different metals. There is a 
direct correlation between this behavior and the cutting efficiency. 
DSC is a sensitive method for determining the difference in quality 
of lubricanting greases. Their application range may be precisely 
localized when their temperature-dependent characteristics are pre- 
viously known. 


13948 Heteroatomic components of petroleum. Gal'pern, G.D. 
(AN SSSR, Moscow. Inst. Neftekhimicheskogo Sinteza). Usp. 
Khim.; 45: No. 8, 1395-1427(Aug 1976). (In Russian). 

The problem of petroleum heteroatomic compounds isolation, 
separation and characterization is discussed. Present data on chroma- 
tographic and mass-spectrometrical characteristics of sulfur-organic 
compounds in oils and oil products are reviewed. Reported composi- 
tion and structure of sulfides and thiophenes in oil distillates and 
residual fractions are given. The basic data on oxidation of sulfides 
of medium oil fractions to sulfoxides and sulfones and their further 
chemical transformations are presented. Certain aspects of sulfides 
and sulfoxides use in industry are considered. Oil sulfoxidess are 
promising as extractors and floating agents for hydrometallurgy of 
non-ferrous and rare elements. Isolation and description is reported 
of 32 oil sulphoxide complexes with nitrates and some chlorides, 
including uranyl compounds. 


13949 Catalytic isomerization of long-chain n-alkanes. Weit- 
kamp, J.; Farag, H. (Karlsruhe Univ. (TH) (Germany, F.R.). Engler- 
Bunte-Institut). pp 276-292 of In Compendium 76/77. Bd. 1. 
DGMK-Vortraege. Klamann, D.; Asinger, F.; Boigk, H.; Oelert, 
H.H.; Peters, W. (eds.). Leinfelden-Echterdingen, Germany, F.R.; 
Industrieverl. von Hernhaussen (1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

Catalytic isomerization of n-alkanes is of great importance in 
petroleum refining. Accordingly, numerous publications deal with 
product distributions, kinetics, and mechanism of this reaction. How- 
ever, practically all of these investigations start from model hydro- 
carbons with a relatively short chain containing up to six or some- 
times seven carbon atoms. It is nowadays established that long chain 
alkanes, e.g. in the boiling range of jet fuel or diesel fuel, may as well 
be isomerized in high yields, provided that special bifunctional 
catalysts are used. The present paper aims at a more detailed 
understanding of the reactions occurring in such a system. The pure 
n-alkanes containing 13 to 16 carbon atoms were converted in a fixed 
bed reactor over at Pt/Ca-Y-zeolite in the presence of hydrogen. At 
a total pressure of 40 bar the hydrocarbon partial pressure amounted 
to less than 15 bar. Reaction temperatures and residence times were 
varied in such a manner that a wide range of conversion could be 
covered. A very detailed analysis of the products could be achieved 
by application of capillary GLC in combination with mass spectrom- 
etry. Remarkable selectivities are encountered, that are not observ- 
able with short chain alkanes. For example the formation of 2- 
methyl isomers is strongly inhibited. On the other hand, rates of 
formation of ethyl and propyl isomers are surprisingly high. The 
discussion starts from a conventional mechanism via alkenes, carben- 
ium ions, and protonated cyclopropanes. More sophisticated mecha- 
nisms of carbenium ion rearrangement are sketched to reconcile for 
the deviations between predicted and experimental selectivities. 


STORAGE 


REFER ALSO TO CITATION(S) 13944 
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13950 Innovations of solution-mining technique and their applica- 
tion to the Federal Strategic Reserve Project at Etzel. Gomm, H.; 
Hieblinger, J. (Kavernen Bau- und Betriebsgesellschaft m.b.H., Han- 
nover (Germany, F.R.)); Kuehn, G. 
(Industrieverwaltungsgesellschaft m.b.H., Bonn-Bad Godesberg 
(Germany, F.R.). Abt. Kavernenbau). pp 683-704 of In Compendium 
76/77. Bd. 2. DGMK-Vortraege. Klamann, D.; Asinger, F.; Boigk, 
H.; Oelert, H.H.; Peters, W. (eds.). Leinfelden-Echterdingen, Ger- 
many, F.R.; Industrieverl. von Hernhaussen (1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

Creating 15,000 m* of cavity volume per day by solution- 
mining for the Etzel underground storage project requires that all 
measures to be taken during the solution-mining operation are exact- 
ly calculated and planned. For this purpose solution-mining concepts 
were developed. Here stability requirements, premature oil storage 
and ulterior oil transfer in the caverns are taken into account in a 
most favourable way by integrating high leaching rates which result 
in extremely short leaching periods. The solution-mining concepts of 
the single caverns will be individually arranged according to salt 
composition and insolubles content. Size, shape, and type of sump 
cavern (= that part of the cavern which is to collect the insoluble 
salt components) and/or chimney are variable with regard to saving 
of time. Subsequently, the leaching of the cavern will be continued 
by the indirect solution-mining — The cavern stability depends 
on the shape of the cavern roof; this shape can be influenced during 
the solution-mining process by injecting calculated quantiies of oil 
preventing the oat from being leached out unfavourably. The 
cavern must take the shape of a ‘flower pot’, since this is very 
essential for an ulterior transfer of the storage medium. Such a 
configuration can be easily obtained by special control of the solu- 
tion-mining process and simultaneous storage of oil. 


COMBUSTION 


REFER ALSO TO CITATION(S) 13720, 15605, 15705 


NATURAL GAS 


REFER ALSO TO CITATION(S) 15059, 15063 


13951 Gastech 76: Gastech 76 LNG and LPG conference. Rick- 
mansworth, England; Gastech Exhibitions Ltd. (1977). 312p. 
(CONF-7610130—). . 

From Gastech 76 LNG and LPG conference; New York, 
NY, USA (5 Oct 1976). 

Papers are presented dealing with LNG, LNG carriers, LPG, 
terminal facilities, containment systems, container insulation, and 
shipbuilding. A separate abstract was prepared for each of twenty- 
six papers. (JRD) 


13952 Natural gas projects in Iran. Pasdach, U.J. (Deutsch- 
Iranische Industrie- und Handelskammer, Teheran (Iran)). Erdoel- 
Erdgas Z.; 93: No. 8, 255-261(Aug 1977). (In German). 

This contribution gives a survey of the Iranian gas market, 
export and domestic pipeline projects, the gas injection programme, 
and the structure of the Iranian gas industry. The article is especially 
aimed at German companies interested in engineering, construction 
and supply on the gas sector. 


13953 Future energy systems on a natural gas basis. Brecht, C. 
(Ruhrgas A.G., Essen (Germany, F.R.)). Gas- Wasserfach, Gas- 
Erdgas; 118: No. 7, 269-276(Jul 1977). (In German). 

Some selected chapters from applications of natural gas are 
treated. The question is examined if and to what extent natural gas 
may be used as a raw material. As an example for the industrial and 
commercial application of natural gas as a heat carrier, the develop- 
ments in the construction of heating furnaces in industry and their 
prospects for the future are dealt with. New technologies for the 
energy-saving use of gas as primary energy are treated in more 
detail. After describing the possibilities and advantages of the gas- 
driven heat pump, the power-heat coupling is shown by the example 
of the Heidenheim unit heating station. Finally the use of natural gas 
in fuel cells is illustrated, and the current state of development is 
described. 


13954 Role for LNG in the USA energy system. Fish, L.W. 
(American Gas Association, Arlington, VA). pp 1-7 of In Gastech 
76: Gastech 76 LNG and LPG conference. Rickmansworth, Eng- 
land; Gastech Exhibitions Ltd. (1977). 

From Gastech 76 LNG and LPG conference; New York, 
NY, USA (5 Oct 1976). 
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See CONF-7610130—. 

The status of natural gas supplies in the US is reviewed and 
reasons for importation of LNG are given. Benefits of LNG imports 
are listed and discussed. Discussions are also included on the energy 
policy in the US, the outlook for natural gas production and con- 
sumption, and the growth of US LNG consumption. (JRD) 


RESERVES 


REFER ALSO TO CITATION(S) 15131, 15132, 15171 


GEOLOGY AND EXPLORATION 


REFER ALSO TO CITATION(S) 13867, 13873, 13874, 13875, 
13876, 13877, 13878, 13882, 13883, 13886, 13887, 13888, 13889, 
13890, 13891, 13892, 13893, 13894, 13895, 13897, 13898, 13900, 
13901, 13902, 13903, 15089 


13955 (MLM—2475(OP)) Characterization of the eastern gas 
shales. Zielinski, R.E. (Mound Lab., Miamisburg, Ohio (USA)). [nd]. 
Contract EY-76-C-04-0053. 11p. (CONF-771125—2). Dep. NTIS, 
PC A02/MF AO1. 

From 3. international conference of environmental problems 
of the extractive industries-materials, energy and environment; 
Dayton, OH, USA (29 Nov 1977). 

The outgassing characteristics of the shale are being investi- 
gated using gas chromatography and mass spectrometry. An exten- 
sive geochemical characterization of the samples is also being per- 
formed. This characterization includes the identification of second- 
ary resources. Mechanical testing and mass spectrometry have been 
integrated to provide some insight into the mechanical properties of 
the shale and gas released from the shale as a function of newly 
exposed surface area. Mechanical tests are also being performed in 
an attempt to determine the effects of moisture on the mechanical 
properties of the shale. Dilatometry is being used to study the 
swelling characteristics of the shale samples as a function of expo- 
sure to water and other fracturing fluids. 


13956 (ORO—5205-4) Characterization and analysis of Devon- 
ian shales as related to release of gaseous hydrocarbons. Snyder, M.J.; 
Kalyoncu, R.S. (Battelle Columbus Labs., Ohio (USA)). 31 Aug 
1977. Contract EY-76-C-05-5205. 39p. Dep. NTIS, PC A03/MF 
AOl. 

Activities are summarized for a program to determine the 
relationships between shale characteristics, hydrocarbon gas content, 
and well location to provide a sound basis for defining the produc- 
tive capacity of the Eastern Devonian shale deposits and for guiding 
research, development, and demonstration projects to enhance the 
recovery of natural gas from the shale deposits. The program 
includes a number of elemental tasks as a part of the Resource 
Inventory and Shale Characterization subprojects of ERDA’s East- 
ern Shale Project and is designed to provide large quantities of 
support data for that project. Approximately 1000 core samples of 
gas bearing Eastern Devonian shale will be examined in the pro- 
gram. After the characterization data for individual wells have been 
compiled, a regression-type analysis for pattern recognition will be 
performed to establish the interrelationship between the shale char- 
acteristics, the hydrocarbon gas content, and well locations from 
which the samples were obtained. A milestone chart depicting the 
planned progress on the various tasks is given, and the status of the 
sampling and characterization tasks are summarized. The program is 
approximately on schedule and the requirements set by the milestone 
chart will likely be met by the next quarterly report. Some unfore- 
seen difficulties in certain characterization efforts and anomalies 
encountered in the data have caused unexpected delays. Most of 
these experimental difficulties, however, have been overcome and no 
serious problems are expected in future investigations. 


13957 Ocean Phoenix pressure-LNG system. Faridany, E.K. 
(Ocean Phoenix Transport Inc., London); Secord, H.C.; O’Brien, 
J.V.; Banister, M. pp 267-280 of In Gastech 76: Gastech 76 LNG and 
LPG conference. Rickmansworth, England; Gastech Exhibitions 
Ltd. (1977). 

From Gastech 76 LNG and LPG conference; New York, 
NY, USA (5 Oct 1976). 

See CONF-7610130—. 

Development of Ocean Phoenix-LNG System involving col- 
lection of rich associated gas from onshore/offshore oilfields is 
described. Gas treatment and liquefaction are described along with 
the marine phase and terminal design. (JRD) 


13958 Time of formation of gas deposits in north-west Siberia. 
Nesterov, I.I.; Kulakhmetov, N.Kh.; Ryl’kov, A.V.; Poteryaev, 
A.G.; Poteryaeva, V.V.; Shchepetkin, Yu.V. pp 30-35 of In Vremya 
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formirovaniya zalezhei nefti i gaza. Moscow; Izdatel’stvo Nauka 
(1976). (In Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

The time of formation of large and giant gas deposits was 
studied using tectonic methods and the Ureigoisk uplift as an exam- 
ple. On the basis of these investigations conclusions were drawn on 
the comparatively young age of the largest of the open large gas 
deposits. The high migration capacity of the gas and the prolonged 
process of accumulation and dispersion explains the singularities of 
the distribution of large accumulations of gaseous hydrocarbons. 
The large deposits remain only under very reliable evaporite caps. In 
young epipaleozoic platforms, the relative youth of the trap prede- 
termines the formations of large and giant gas deposits. The singular- 
ity that the time of formation of the large and giant deposits 
coincided with epochs of regional uplift of the petroleum-gas terri- 
tory was noted. This entails the deposition of the gas in the free 
phase and concentration in the deposit. However such tectonic 
activity leads to reformation of the deposit and formation of new 
deposits because of the destruction of earlier existing deposits. 


13959 Helium—argon ratio and the age of gas deposits. Tikho- 
mirov, V.V. pp 43-45 of In Vremya formirovaniya zalezhei nefti i 
gaza. Moscow; Izdatel’stvo Nauka (1976). (In Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

The untenability of the helium-argon method practically in 
the determination of the age of deposits was indicated. It is untenable 
because of the absence of authentic data on the helium contents, 
syngeneic deposits with the gas deposition, and the original concen- 
tration of atmospheric argon. 


13960 Atmospheric argon and helium of formation fluids as indi- 
cators of the depth of formation of gas deposits. Panchenko, A.S. pp 
85-93 of In Vremya formirovaniya zalezhei nefti i gaza. Moscow; 
Izdatel’stvo Nauka (1976). (In Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

During the release of gas from underground water, the distri- 
bution of helium and argon between the gas and the water depends 
on the thermobaric conditions which in turn is determined by the 
depth. This makes it possible to suggest a graphic method of deter- 
mining the depths of gas release. For this purpose the most accept- 
able is atmospheric argon. The Precaucasus was used as an example. 
The limiting filling capacity of the trap with hydrocarbons, the 
presence of the condensation water underlying the deposit, the 
presence of non-saturated petroleum in the petroleum-gas deposit, 
and a paleotectonic analysis led to the conclusion of the presence of 
simultaneous jet migration of hydrocarbons. The productivity of 
traps is controlled not only by the time of formation of the trap but 
by the distribution on the trajectory of the jet migration of the 
hydrocarbons. 


13961 Determination of the time of formation of gas deposits of 
the Senoman stage of southwest Siberia from the data of a complex 
analysis of the geologic, geochemical, and hydrogeologic indicators. 
Ermakov, V.I.; Nemchenko, N.N. pp 108-113 of In Vremya formiro- 
vaniya zalezhei nefti i gaza. Moscow; Izdatel’stvo Nauka (1976). (In 
Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

From the data of a complex analysis it was established that 
the formation of the largest gas deposits of the Senoman stage of 
southern West Siberia began no sooner than the end of the Danian 
period when the maximum gas saturation of the water occurred. The 
stage of maximum gas formation took place in the paleocene-Eocene 
which led to the formation of large gas accumulations. 


13962 Age of gas deposits of north Ustyurt from paleohydrogeo- 
logic and hydrogeologic data. Larikova, O.I. pp 163-167 of In Vremya 
formirovaniya zalezhei nefti i gaza. Moscow; Izdatel'stvo Nauka 
(1976). (In Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

The formation of gas deposits of north Ustyurt occurred in 
several stages. In the first stage the formation of gas accumulations 
occurred in the Jurassic gas-petroleum mother rocks in the early 
Cretaceous when there were the most favorable thermobaric condi- 
tions for the release of the largest volume of squeezed out elision 
water. The second stage of formation of gas deposits occurred in the 
early Miocene. During orogenic movement of the territory exam- 
ined, tectonic disturbances opened and an inflow of gas-saturated 
water of the deep disturbed horizons and with decrease of the stratal 
pressure and temperature the formation of accumulations of free gas 
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began to be possible. In the Neogene-Quarternary the formation of 
the gas deposits of the Basauko-Chagyrlinsk group of deposits oc- 
curred. The sharp difference of the gasohydrogeologic characteris- 
tics of the Eocene aquiferous complex indicated the formation of the 
deposits because of the reserve of paleogenic sediments. 


13963 Time of formation of the gas deposits in sediments of the 
epigeosynchline Paleozoic of the Chu-Sarsuisk syneclise. Sinitsyn, 
F.E.; Karnov, V.L; Filip'ev, G.P. pp 168-174 of In Vremya formiro- 
vaniya zalezhei nefti i gaza. Moscow; Izdatel’stvo Nauka (1976). (In 
Russian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

The singularities of the formation of deposits contained in 
strata of the middle-upper Paleozoic complex indicate a fairly long 
time period and represent a multiphase process to a significant 
degree explained by the location of specific sites in the general 
geotectonic plane of the region. The tectogenesis phase occurring at 
the end of the Permian had primary significance for the formation of 
gas deposits at the boundaries of territories with Prebailkalian base- 
ments. The formation of the secondary deposits in the upper-lying 
sediments was connected with the reaction of this phase with the 
specific sites. The intensive evidence of processes of late-Hercynian 
tectogenesis at the limits of the zone with Caledonian basement and 
territories of Prebailkalian consolidation contiguous to it led to 
complete or partial destruction of the gas deposits and enrichment of 
the residual gas deposits with significant quantities of helium. 


13964 Time of formation of gas deposits of Turkmen. Ovodov, 
N.E.; Tumarev, K.K. pp 195-202 of In Vremya formirovaniya 
zalezhei nefti i gaza. Moscow; Izdatel’stvo Nauka (1976). (In Rus- 
sian) 

From Conference on time of formation of petroleum and gas 
deposits; Novosibirsk, USSR (26 Aug 1974). 

See CONF-740867—. 

The study of the geothermal and paleogeothermal regime of 
the interior of Turkmen showed that the gas deposits are products of 
the final stages of catagenesis. On the basis of a paleotectonic 
reconstruction a Cenozoic time of formation of the gas deposits was 
concluded. Directions for further exploration for gas deposits were 
given. 


DRILLING, PRODUCTION, AND PROCESSING 


REFER ALSO TO CITATION(S) 13907, 13918 


13965 Construction and operation of a liquid gas/air mixing plant 
for covering peak requirements in a public utility. Handrock, W. Gas 
Waerme Int.; 26: No. 6/7, 337-345(Jun 1977). (In German). 

In 1974 the Paderborn utility ordered a liquid gas/air mixing 
plant to supply peak requirements. In 1974/75 the plant was partly 
and in the winter of 1975/76 fully available for operation. The 
author outlines the situation and the considerations that led to the 
construction of this plant. Design and operation and the initial 
difficulties are discussed. The economic benefits achieved by operat- 
ing the plant have been adversely affected by the oil price explosion 
which could not be anticipated at the time the decision was made. 
Nevertheless, even in retrospect, there are a number of aspects that 
speak for the decision made. 


13966 Blending different qualities from German gas fields. Hes- 
selbarth, K.; Kersting, R. (Erdgas-Verkaufs-Gesellschaft m.b.H., 
Muenster (Germany, F.R.)). Oel; 15: No. 5, 120-126(May 1977). (In 
German) 

On the basis of the future distribution of natural gas types in 
the FRG, the distribution being determined on the one hand by 
imports from the Netherlands and on the other hand by imports 
from the Soviet Union, the Iran and the North Sea, the problematic 
nature of blending and managing the gas from German natural gas 
fields is illustrated by the example of ‘Erdgas Muenster’. 


13967 Considerations on improving well completions for high 
pressure natural gas drilling. Hofbauer, K.; Sandkuehler, H.; Simons, 
D. (Gewerkschaften Brigitta und Elwerath, 
Betriebsfuehrungsgesellschaft m.b.H., Hannover (Germany, F.R.)). 
pp 184-197 of In Compendium 76/77. Bd. 1. DGMK-Vortraege. 
Klamann, D.; Asinger, F.; Boigk, H.; Oelert, H.H.; Peters, W. (eds.). 
Leinfelden- -Echterdingen, Germany, F.R.; Industrieverl. von Hern- 
haussen (1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

After dealing with existing well completions which especially 
in sour gas conditions showed instances of major corrosion, various 
completion types and possibilities are discussed with which lifetimes 
can be increased and workover costs reduced. With a view to the 
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acid components of the gas and also undesired heterogeneous addi- 
tions, which require special measures to be taken, suitable design of 
the completion and proper material selection are equally important. 
First experiences with special steels are reported. In this context, 
possible subsurface safety measures are also discussed. 


13968 Natural gas: feedstock for ethylene plants. Frank, H. 
(Linde A.G., Hoellriegelskreuth/Muenchen (Germany, F.R.). 
Werksgruppe Tieftemperatur und Verfahrenstechnik). pp 293-308 of 
In Compendium 76/77. Bd. 1. DGMK-Vortraege. Klamann, D.; 
Asinger, F.; Boigk, H.; Oelert, H.H.; Peters, W. (eds.). Leinfelden- 
Echterdingen, Germany, F.R.; Industrieverl. von Hernhaussen 
(1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

Two methods of ethylene production - one using ethane as 
raw material, the other naphtha - are compared with regard to the 
process and to economy. It is shown that ethylene production costs 
are lower for an ethane plant than for a naphtha plant. This is mainly 
due to the lower investment costs for an ethane plant and to the 
soaring naphtha prices. 


13969 Experience in the determination of the depth and of the 
transport mechanism of inhibitors in natural gas production plants 
using radioisotopes. Mueller, E.P.; Tetzlaff, U.; Beyer, C.; Gorski, B. 
(Akademie der Wissenschaften der DDR, Leipzig. Zentralinstitut 
fuer Isotopen- und Strahlenforschung). Z. Angew. Geol.; 22: No. 3, 
113-116(1976). (In German). 

The method described made it possible for the first time to 
determine with sufficient accuracy the depth of the protective effect 
of solid inhibitors placed by means of tubings in natural gas wells. In 
the surface installations possible influences on the gas cleaning lines 
could be detected and prevented by elucidating the transport mecha- 
nism of the inhibitors. 


PRODUCTS AND BY-PRODUCTS 


13970 Why is LNG so expensive. Lorenz, M. (Marine Service 
G.m.b.H., Hamburg (Germany, F.R.)). Erdoel-Erdgas Z.; 93: No. 8, 
271-276(Aug 1977). (In German). 

As a rule, imported LNG is more expensive than pipeline gas 
and other liquid fuels. Contrary, however, to the price of other fuels, 
the high LNG price is a result and consequence of the highly 
sophisticated technology and the necessary, enormous investments. 
Price adjustments, therefore, can only be achieved by reduction of 
investment and cost of operation. Liquefaction and sea transport are 
the key-factors. 


13971 Use of LNG as a substitute gas. Jung, W.; Moritz, W.W. 
Gas Waerme Int.; 26: No. 8, 378-383(Aug 1977). (In German). 

During maintenance work or in the event of unexpected 
irregularities in gas supply networks, facilities designed to supply 
substitute gas can be used to avoid interruptions in supply altogether 
or to minimize the effect of such interruptions. The authors describe 
a mobile LNG plant with emphasis on design, operation and poten- 
tial applications. 


13972 Offshore liquefaction in the North Sea. Kramer, J. (Salz- 
gitter A.G. (Germany, F.R.)); Wieske, P. (Howaldtswerke - Deut- 
sche Werft A.G., Kiel (Germany, F.R.)); Papmal, F. Erdoel-Erdgas 
Z.; 93: No. 8, 268-271(Aug 1977). (In German). 

The use of conventional pipelines make economic exploitation 
of certain offshore gas fields doubtful. The offshore LNG technol- 
ogy permits a high mobility of natural gas production and transport 
and improves the break-even point, for example, in favour of small 
marginal fields. The offshore LNG system developed as part of a 
joint project consists of the following: 1) natural gas liquefier for 105 
Gcal/day and tank storage, 2) removable platforms for water depths 
to 180 m, 3) LNG transfer system and 50,000 m* LNG tankers. 


13973 Equipment for the evaporation and super heating of lique- 
fied natural gas. Rafael, A. (to Deutsche Babcock und Wilcox A.G., 
Oberhausen (Germany, F.R.)). German(FRG) Patent 1,551,575/B/ 
27 Jan 1977. 4p. (In German). 

The invention regards equipment for the evaporation and 
super heating of liquefied natural gas. The natural gas flows through 
evaporation pipes which are positioned inside a pressure container 
filled with water. With such an arrangement the danger exists that 
the condensation flowing out of the evaporator is cooled so low that 
an ice layer is built-up in the pipe. This is prevented according to 
invention specification, in that a smoke tube steam generator is used 
as pressure container, and that a container working as a condensator 
with another pipe system for the super heating of the natural gas is 
positioned on it. 
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HEALTH AND SAFETY 


13974 Fire protection when storing, transporting and distributing 
LNG. Biro, P. (Biro Fils, 75 - Paris (France)). Gas- Wasserfach, Gas- 
Erdgas; 118: No. 8, 344-346(Aug 1977). (In German). 

A survey is presented of the principal fire protection setup in 
connection with LNG handling and transport facilities. In order that 
spilled LNG may vaporize less quickly, the use of a medium-heavy 
foam cover is recommended. However, for fires nothing but powder 
type fire extinguishers ought to be used. 


13975 Safety in the domestic gas supply. Stehn, W. (Hamburger 
Gaswerke G.m.b.H. (Germany, F.R.)). Gas- Wasserfach, Gas-Erdgas; 
118: No. 7, 309-311(Jul 1977). (In German). 

The article describes which standards and technical rules 
were elaborated by the DVGW in order to reach optimum safety in 
domestic gas supply. The article also puts up for discussion the latest 
thoughts on further safety measures, and reports on their application 
for test purposes. 


13976 Gas carriers: effects of fire on the cargo containment 
system. Authen, T.K.; Skramstad, E.; Nylund, J. (Det Norske Veri- 
tas, Oslo). pp 99-108 of In Gastech 76: Gastech 76 LNG and LPG 
conference. Rickmansworth, England; Gastech Exhibitions Ltd. 
(1977). 

From Gastech 76 LNG and LPG conference; New York, 
NY, USA (5 Oct 1976). 

See CONF-7610130—. 

A thermal analysis of the heat transfer and temperature 
distribution in a hull exposed to fire is presented along with an 
analysis of the effect of high temperatures on the cargo containment 
system and the hull. It is noted that fires on the ship or adjacent to 
the ship may lead to high temperatures on the hull, the tank walls, 
insulation, and tank support structures which further can lead to 
failure of the cargo containment system and release of cargo. Owing 
to the fact that liquefied gas technology is relatively new, and that 
liquefied gases are considered to be more dangerous than many other 
cargoes, special attention has been paid to the safety of these ships. 
Most - carriers are modern ships equipped with first class equip- 
ment for navigation and fire fighting. The ships are subject to a 
rigorous traffic control in some waters with special restrictions. It is, 
therefore, not unlikely that the results of these added safety measures 
are that the risks from sea transportation of liquefied gases are lower 
than the risks involved in other fields of sea transportation. Howev- 
er, the consequences of an accident with liquefied gas may be very 
serious, and it is therefore necessary to continue this work, taking all 
relevant factors and safety measures into account, and also to carry 
out a complete risk assessment based on both analyses and experi- 
ments. 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 13991, 15180 


13977 Necessity and possibility of LNG importation for the 
Federal Republic of Germany. Frischmuth, H. (Gewerkschaften Bri- 
gitta und Elwerath, Betriebsfuehrungsgesellschaft m.b.H., Hannover 
(Germany, F.R.)). Erdoel-Erdgas Z.; 93: No. 8, 262-265(Aug 1977). 
(In German). 

At present only 1% of world natural gas consumption is 
covered by liquefied natural gas (LNG). This situation will drastical- 
ly change in the second half of the 80s, when natural gas supplies 
available in the consumer countries or within pipeline distance from 
them will no longer suffice to meet the rising demand. This is also 
true for the Federal Republic, which around 1990 will have an 
uncovered demand of some 20 billion m*/a of natural gas. The 
financial engagement required for LNG-projects and the related 
economic risks are high, flexibility of the deliveries is low. Even 
though, German gas importers are now also beginning to contract 
such volumes, as - at least for the time being - no sufficient pipeline 
gas quantities are offered. 


13978 Export policy for Canadian natural gas. Colpitts, R.L. 
(Energy, Lalonde, Girouard, Letendre and Associates, Montreal). pp 
21-30 of In Gastech 76: Gastech 76 LNG and LPG conference. 
Rickmansworth, England; Gastech Exhibitions Ltd. (1977). 

From Gastech 76 LNG and LPG conference; New York, 
NY, USA (5 Oct 1976). 

See CONF-7610130—. 

The status of present export of natural gas from Canada is 
shown in tables listing export permits. Discussions are presented on 
export as related to supply and demand, gas reserves, exploration, 
and government policy. It is noted that any pipeline built to exploit 
frontier reserves of natural gas will be very expensive and it is 
impractical to expect such a pipeline to be built to supply Canadian 
requirements only since it will be necessary to fill such a new line 
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very quickly. Therefore, exports must be allowed but it is doubtful 
whether there will ever be any more 20-year permits. (JRD) 


13979 Natural gas industry in Nigeria. Obiaga, T.I.; Bhat, G.N. 
(Univ. of Benin, Nigeria). pp 9-19 of In Gastech 76: "Gastech 76 
LNG and LPG conference. Rickmansworth, England; Gastech Ex- 
hibitions Ltd. (1977). 

From Gastech 76 LNG and LPG conference; New York, 
NY, USA (5 Oct 1976). 

See CONF-7610130—. 

Nigeria's abundant natural gas resources are dismally underu- 
tilized at present. Its use in the energy producing sector has been 
superceded by hydropower while its use by the industries is insignifi- 
cant. It could find increased use as process as well as feedstock 
energy where, in competition with other sources of energy, it is 
easily the most cheaply available. The United States market appears 
to be the only export opportunity available, but natural gas convert- 
ed to liquid ethylene could find ready market in Western Europe, 
while conversion to single cell proteins presents another viable 
alternative. 


13980 LNG for California. Terry, R.G.; Aspland, J. (Pacific 
Lighting Corp., Los Angeles). pp 33-42 of In Gastech 76: Gastech 76 
LNG and LPG conference. Rickmansworth, England; Gastech Ex- 
hibitions Ltd. (1977). 

From Gastech 76 LNG and LPG conference; New York, 
NY, USA (5 Oct 1976). 

See CONF-7610130 

An overview of two liquefied natural gas base load projects 
in California is presented. These projects are designed to use the gas 
resources of Alaska and Sumatra. Information is included on receiv- 
ing terminals and ship acquisition. (JRD) 


13981 LP gas: its future role. Segnar, S.F. (Northern Liquid 
Fuels Companies, Omaha). pp 63-67 of In Gastech 76: Gastech 76 
LNG and LPG conference. Rickmansworth, England; Gastech Ex- 
hibitions Ltd. (1977). 

From Gastech 76 LNG and LPG conference; New York, 
NY, USA (5 Oct 1976). 

See CONF-7610130—. 

An overall look at the US and world market for LP gas is 
presented. It is noted that LP gas markets in the United States and 
the world are growing and stractive potential new markets exist. 
Since traditional markets will not grow as rapidly as world produc- 
tive capacity over the next few years, however, it will be desirable 
to develop the potential new markets. The largest of these is the US 
market for industrial fuel to replace natural gas as natural gas is 
progressively curtailed from industrial uses. Aggressive development 
of the potential industrial market can occur despite LP gas prices as 
much as 10 to 20% higher than competitive fuels for comparable 
energy content. While even that premium price is lower than the 
pricing intentions announced by the principal exporting countries, 
the logic of such a pricing formula is compelling. It appears that LP 
gas prices will develop in this manner to the benefit of the produc- 
ers, marketers, and consumers alike. (JRD) 


13982 LPG: its future role. United States imports, early 1980's. 
McCollough, W.H. (Texas Eastern Transmission Corp., Houston). 
pp 73-74 of In Gastech 76: Gastech 76 LNG and LPG conference. 
Rickmansworth, England; Gastech Exhibitions Ltd. (1977). 

From Gastech 76 LNG and LPG conference; New York, 
NY, USA (5 Oct 1976) 

See CONF-7610130 

Forecasts of US LPG supply/demand balances in the early 
1980's are given. The most likely scenario is that projects underway 
or planned in producing countries will bring more than 1 million 
BPD of new supply of LPG by 1980 when large quantities associat- 
ed gas now going to flare stacks will be processed. At this time 
producing countries will elect to charge a price that will be competi- 
tive in the US fuel market. (JRD) 


13983 Future role of LPG: US importation prospects. Davis, 
T.E. (Continential Oil Co., Houston, TX). pp 77-78 of In Gastech 76: 
Gastech 76 LNG and LPG conference. Rickmansworth, England; 
Gastech Exhibitions Ltd. (1977) 

From Gastech 76 LNG and LPG conference; New York, 
NY, USA (5 Oct 1976) 

See CONF-7610130 

The US LPG supply dilemma is discussed. It appears that the 
United States LPG market should continue to grow if dependable 
foreign LPG sources with equitable pricing policies can be devel- 
oped and maintained. The future role of LPG in the United States 
will be dependent upon the industry's ability to build adequate LPG 
import receiving facilities with storage and distribution systems, in 
the short time frame before an anticipated shortfall becomes a 
reality. (JRD) 


13984 Propane and butane considerations. Harris, J.E. Jr. (Phil- 
lips Petroleum Co., Bartlesville, OK). pp 81-82 of In Gastech 76: 
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Gastech 76 LNG and LPG conference. Rickmansworth, England; 
Gastech Exhibitions Ltd. (1977). 

From Gastech 76 LNG and LPG conference; New York, 
NY, USA (5 Oct 1976). 

See CONF-7610130—. 

The future use of butane and propane in the US is discussed. 
It appears that total propane use in the US for the conventional 
markets will increase about 7% to 875,000 BPD in 1976 but during 
the 10-year period, 1976 to 1986, increase at only 3.3%. There will 
be adequate supplies of propane available in the Middle East and 
Africa, coupled with the North Sea, to supplement declining US 
production and take care of US requirements. Total butane demand 
in the US is expected to reach 1,300,000 BPD by 1986, which will 
reflect a growth rate of slightly less than 1% per year. (JRD) 


13985 LPG, its future role: some notes on the Japanese market. 
Doi, M. (Bridgestone Liquefied Gas Co., Tokyo). pp 85-86 of In 
Gastech 76: Gastech 76 LNG and LPG conference. Rickmansworth, 
England; Gastech Exhibitions Ltd. (1977). 

From Gastech 76 LNG and LPG conference; New York, 
NY, USA (5 Oct 1976). 

See CONF-7610130—. 

The Japanese LPG market is discussed. Supply forecasts are 
given and discussions are presented on price levels of competitive 


fuels and terminal problems. It is noted that many uncertainties exist. 
(IRD) 


13986 LPG: transportation cost, market potential, and future 
charterers. Magelssen, H. (Fearnley and Eger, Oslo). pp 89-91 of In 
Gastech 76: Gastech 76 LNG and LPG conference. Rickmansworth, 
England; Gastech Exhibitions Ltd. (1977). 

From Gastech 76 LNG and LPG conference; New York, 
NY, USA (5 Oct 1976). 

See CONF-7610130—. 

Discussions are presented on transportation cost necessary to 
cover average capital and operating cost for large LPG carriers on 
order, an Owner's view on the future LPG ocean transportation 
market potential, and identification of the large LPG charterers of 
the future. (JRD) 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC. 


REFER ALSO TO CITATION(S) 14013 


13987 (UCRL—S50036-77-2) LLL Gas Stimulation Program. 
Quarterly progress report, April—June 1977. Hanson, M.E.; Shaffer, 
R.J.; Anderson, G.D.; Heard, H.C.; Tonnessen, K.A.; Montan, D.N.; 
Knutson, C.F. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 1 Aug 1977. Contract W-7405-ENG-48. 28p. Dep. 
NTIS, PC A03/MF AOl1. 

The research and accomplishments of the LLL Gas Stimula- 
tion Program during the third quarter of fiscal year 1977 are summa- 
rized. Work has continued on two models that simulate, respective- 
ly, the local and distant effects of the hydraulic fracturing process. 
We have performed laboratory hydraulic fracturing experiments that 
indicate that precracks in the borehole and external stresses affect 
the fracture orientation and fracture initiation pressure considerably. 
We are studying the depositional environment of “western tight gas 
sands” and are attempting to correlate sand characteristics with the 
genesis of the rock containing the gas. Parametric theoretical reser- 
voir analyses have been performed to determine the effects of 
fracture conductivity on production in a large, tight, gas reservoir. 
These analyses indicate that productivity decreases significantly with 
a decrease in fracture conductivity. We have also completed envi- 
ronmental assessments for several ERDA-sponsored, field gas-stimu- 
lation experiments. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 13942, 13943, 15129, 15154 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 13976 


13988 Ultrasonic flow measuring of liquefied gases. Pierrat, J. 
(Ultraflux, 78 - Poissy (France)). Gas- Wasserfach, Gas-Erdgas; 118: 
No. 8, 342-344(Aug 1977). (In German). 

A flowmeter for liquids, based on the ultrasonic principle, is 
introduced. The device, originally designed for the temperature 
range of ambient temperatures up to 200 K, has been tried out also 
on LNG in the meantime. Deviations between volume measurements 
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with this device and results achieved, or calculated, with the weigh- 
ing method are to be lower than 1% according to the latest tests. 


13989 LNG transfer system as connection line of two floating 
units of an offshore natural gas liquefaction plant. Schimmelpfennig, 
K. (Kabel- und Metallwerke Gutehoffnungshuette A.G., Hannover 
(Germany, F.R.)). Erdoel-Erdgas Z.; 93: No. 8, 277-282(Aug 1977). 
(In German). 

The offshore natural gas resources still today mentioned as 
‘non-commercial’ may be economically utilized by application of 
mobile systems for offshore liquefaction of natural gas. The under- 
water LNG-transfer-system connects at a distance of 600 m the 
natural gas liquefaction plant standing on a semisubmersible steel 
platform with the swimming concrete LNG storage buoy with 
unloading and mooring system. High demands are made on such a 
transfer system. It must be able to follow the relative movements of 
both the swimming units, it must be equal to the changing drift 
conditions in the ocean and must have good thermal insolation 
properties for avoiding high transport losses. These qualifications are 
given by tube-in-tube construction manufactured according to the 
corrugated sheath procedure and meanwhile tested in several kinds 
of utilization. This special construction is accommodated to the 
conditions of a natural gas liquefaction plant working in the offshore 
field. 


13990 Method to produce a methanol contained energy carrier. 
Karwat, H. (to Linde A.G., Wiesbaden (Germany, F.R.)). 
German(FRG) Patent 2,357,756/C/. 13 Jan 1977. 5p. (In German). 
1 fig.; 4 tabs. 
The object of this invention was to develop a method for the 
ape en and transport of an energy carrier with a relatively high 
eat value avoiding the known high evaporation losses in transport- 
ing liquidized natural gas or making better use of the energy con- 
tained in natural gas during the conversion into methanol. The task is 
solved by dissolving hydrocarbons in methanol or a mainly metha- 
nol-contained synthesis product made from natural gas, and thus 
considerably increasing the heat value of the methanol. The hydro- 
carbons are taken here from the process itself, i.e. separated from the 
natural gas, or washed out, where methanol already produced or 
synthesis product is used as washing agent. The methanol and the 
dissolved hydrocarbons are present as liquid phase at about atmo- 
spheric pressure and room temperature so that the transport is 
unproblematic. 


13991 LPG transportation: a period of uncertainty. Tusiani, 
M.D. (Poten and Partners, Inc., New York). pp 93-94 of In Gastech 
76: Gastech 76 LNG and LPG conference. Rickmansworth, Eng- 
land; Gastech Exhibitions Ltd. (1977). 

From Gastech 76 LNG and LPG conference; New York, 
NY, USA (5 Oct 1976). 

See CONF-7610130—. 

Because of the structure of the international LP-gas industry 
and the growing importance of the United States in its future, it 
appears that LPG shipping will continue to be in a period of 
uncertainty from 1977 to 1980. These next 24 or 36 months will not 
only determine the future of LP-gas but also the fate of the indepen- 
dent shipowner. Both importers and shipowners are confronted with 
several major uncertainties. For most American LP-gas companies, 
marine transportation is a totally new activity and they are reluctant 
to speculate in this unfamiliar area. With a few notable exceptions, 
they are inclined to wait and see what tomorrow brings, avoiding 
financial exposure as much as possible. Shipowners, on the other 
hand, have already made their commitment to the future. Today 
their most important prospective charterer or customer, the Ameri- 
can gas company, is unwilling to share that commitment. The 
shipowner does not know who will employ his vessels, or when, or 
under what conditions. (JRD) 


13992 LNG carrier cargo tank inerting in Tokyo Bay. Imai, S. 
(Shell Senpaku KK, Tokyo). pp 111-113 of In Gastech 76: Gastech 
76 LNG and LPG conference. Rickmansworth, England; Gastech 
Exhibitions Ltd. (1977). 

From Gastech 76 LNG and LPG conference; New York, 
NY, USA (5 Oct 1976). 

See CONF-7610130—. 

The technical details and performance experience in the oper- 
ation of the inert gas barge for LNG carriers are discussed. The 
barge was delivered in August, 1973 and currently has satisfactorily 
completed 30 inerting operations for the seven LNG tankers for the 
Brunei to Japan LNG project. The barge is equipped with the inert 
gas generating plant under the trade name of ‘’Turbinert Inert Gas 
System” which consists generally of the following three major parts: 
(a) A gas turbine of Viking KG 2-3 type supplied by Kongsberg of 
Norway, (b) an afterburner/cooling tower by Moss Rosenberg of 
Norway, and (c) refrigerating and drying equipment supplied by 
Kobe Steel Co. The inerting operation for the LNG tankers is 
outlined and the background of the inert gas barge, technical details 
of the Turbinert system and operational performance of the barge 
are described. It is suggested that the use of this technique is making 
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a significant contribution to the operational safety and efficiency of 
the LNG tankers it serves. 


13993 Liquefied gas carriers: statistical analysis of ambient 
design temperatures for the United States. Henn, A.E.; Hicks, J.G. 
(United States Coast Guard, Washington, DC). pp 115-130 of In 
Gastech 76: Gastech 76 LNG and LPG conference. Rickmansworth, 
England; Gastech Exhibitions Ltd. (1977). 

From Gastech 76 LNG and LPG conference; New York, 
NY, USA (5 Oct 1976). 

See CONF-7610130—. 

Results of an ambient temperature study for LNG tankers 
serving the US are presented. Statistical analysis of climatological 
data proved to be a feasible approach in specifying ambient design 
temperatures. Occurrence probabilities of daily minimum tempera- 
tures are established with a high degree of reliability. Analytical 
results show that the previously established unlimited service design 
temperatures of 0°F for the lower 48 states and -20°F for Alaska are 
quite valid. The analytical results also show that it is possible to 
provide for restricted service to the United States for certain lique- 
fied gas ships. The technique should be extended to include the 
effects of hourly ambient temperature variations and hull transient 
heat transfer effects. (JRD) 


13994 Design of a simulator offering training in LNG/LPG cargo 
handling. Carpenter, M.H.; Aarrestad, L.P. (Maritime Inst. of Tech. 
and Graduate Studies, Baltimore). pp 133-138 of In Gastech 76: 
Gastech 76 LNG and LPG conference. Rickmansworth, England; 
Gastech Exhibitions Ltd. (1977). 

From Gastech 76 LNG and LPG conference; New York, 
NY, USA (5 Oct 1976). 

See CONF-7610130—. 

US operation of a large LNG carrier force is considered. The 
need for simulator LNG carrier training is discussed along with the 
framework of an LNG carrier training program. Considerations in 
design of a simulator are discussed along with simulator performance 
and training methods. (JRD) 


13995 For LNG: a concrete answer. Stanford, A.E. (Dyiam 
Tanker GmbH, Kiel); Finsterwalder, K.; Carvill, W.C. pp 177-201 of 
In Gastech 76: Gastech 76 LNG and LPG conference. Rickmans- 
worth, England; Gastech Exhibitions Ltd. (1977). 

From Gastech 76 LNG and LPG conference; New York, 
NY, USA (5 Oct 1976). 

See CONF-7610130—. 

Development of a design for concrete single hull LNG carri- 
er is described. A description of the ship is presented along with 
information on vessel strength, safety features, insulation, operation, 
and economic aspects. Cost data are tabulated along with operation- 
al data. (IRD) 


13996 PERM-BAR II: a new containment system for LNG carri- 
ers. Swaney, W.A. (Owens-Corning Fiberglas Corp., Toledo). pp 
203-214 of In Gastech 76: Gastech 76 LNG and LPG conference. 
Rickmansworth, England; Gastech Exhibitions Ltd. (1977). 

From Gastech 76 LNG and LPG conference; New York, 
NY, USA (5 Oct 1976). 

See CONF-7610130—. 

A membrane containment system for use in cryogenic marine 
carriers is described. Information and data are included on material 
performance, design of primary and secondary barriers, container 
panel design, fasteners, and leak detection systems. Fabrication, 
testing, and performance characteristics of the containment system 
are also discussed. (JRD) 


13997 Spiral generation for automated LNG ship insulation. 
Smith, H.S. (Dow Chemical Co., Midland, MI); Ekker, E.; Falck- 
Pedersen, S. pp 225-238 of In Gastech 76: Gastech 76 LNG and 
LPG conference. Rickmansworth, England; Gastech Exhibitions 
Ltd. (1977). 

From Gastech 76 LNG and LPG conference; New York, 
NY, USA (5 Oct 1976). 

See CONF-7610130—. 

Application of this system to LNG carriers is discussed. 
Information is included on carrier insulation requirements, the total 
insulation package, and practical installation experience. (JRD) 


13998 Development of the 3D containment system. Waisman, 
J.L. (McDonnell Douglas Astronautics Co., Huntingdon Beach, 
CA); Gilles, A. pp 241-258 of In Gastech 76: Gastech 76 LNG and 
LPG conference. Rickmansworth, England; Gastech Exhibitions 
Ltd. (1977). 

From Gastech 76 LNG and LPG conference; New York, 
NY, USA (5 Oct 1976). 

See CONF-7610130—. 

Development of a LNG containment system is described. 
Gaz-Transport and McDonnell Douglas Corporation combined their 
experience to develop an advanced-technology LNG containment 
system to satisfy future shipboard requirements for good thermal 
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performance, safe operation, quality fabrication, and low cost. The 
principal advantages of this system are summarized. Based on test 
results and projected designs, ‘Concept Approval Complete” for the 
GT/MDC system has been granted by the United States Coast 
Guard and the American Bureau of Shipping has identified the basic 
design as acceptable for use on LNG marine carriers. 


13999 Adapting a new containment system to a shipbuilder’s 
product. Eisenbiegler, F.P.; Mazzei, J.D. (Sun Shipbuilding and Dry 
Dock Co., Chester, PA). pp 261-265 of In Gastech 76: Gastech 76 
LNG and LPG conference. Rickmansworth, England; Gastech Ex- 
hibitions Ltd. (1977). 

From Gastech 76 LNG and LPG conference; New York, 
NY, USA (5 Oct 1976). 

See CONF-7610130—. 

Methods of reinstating American LNG shipbuilders to a more 
competitive position in the field are discussed. By establishing both 
technical and economic objectives for the investigative program and 
systematically approaching it, the market position is improved. Re- 
sults of the program have struck a proper balance between economic 
and technical considerations. LNG vessels can now be offered with 
the GT/MDC Containment System in a Support Panel Configura- 
tion installed under a comprehensive project management approach. 
The development program has demonstrated that a shipyard can 
play an important role in adapting and modifying the products 
offered within the marketplace to accomplish the objectives of the 
shipyard and, in that way, assist it in maintaining a competitive 
position in the marketplace. In the future, continuing efforts will be 
made to look for additional means of reducing costs associated with 
LNG vessels and their containment systems. 


14000 (DOE-tr—16) First four years of operation of the LNG 
plant at Skikda (Algeria). Causes and remedies of the corrosion of 
cryogenic exchanges by mercury. Khenat, B.; Hasni, T. [nd]. Transla- 
tion. 16p. Dep. NTIS, PC A02/MF AO1. 

A report of Skikda LNG plant startup is presented. Discus- 
sions are included on the different major technical accidents which 
occurred in the plant, the problems of contractual character in- 
volved between customer and builder, and the training and installa- 
tion of operating personnel of the customer. A view is also presented 
of performances obtained up until now by the plant in general and 
by certain large equipments in particular including the large axial 
compressors of the refrigeration cycle, the cryogenic exchangers, 
and the LNG storage tanks. The first four years of plant operation is 
summarized emphasizing equipment operation and personnel man- 
agement. An account of experience with mercury-caused corrosion 
of cryogenic exchangers is included. (JRD) 


14001 (DOE-tr—17) Tests at the FOS terminal on the LNG 
behavior in large tanks. Bellus, F.; Reveillard, Y.; Bonnaure, C.; 
Chevalier, L. (Gaz de France, 75 - Paris). [nd]. Translation of 
French report. 16p. Dep. NTIS, PC A02/MF AO1. 

The determination of the recovery process of the evaporation 
gases of the LNG tanks and the setting of rational operating methods 
imply the exact knowledge of the LNG behavior during its storage. 
The theoretical studies carried out in this direction did not allow 
removing all the uncertainties so that tests have been undertaken on 
both 35,000 m* tanks at Fos in order to determine the evaporation 
rate at constant pressure of a tank for various liquid levels, the 
development of pressure in an entirely insulated tank, and the time 
taken for the return to the thermodynamic equilibrium of LNG 
when the operating pressure of the tank is suddenly changed. Results 
of simulated operation without recovery of the boiloff gases carried 
out on several tankers’ journeys are presented. 


14002 (DOE-tr—18) Controlling the hazards from LNG spills on 
the ground LNG firefighting methods and their effects application to 
Gas de France terminals. Bellus, F.; Cochard, H.; Vincent, R.; 
Mauger, J. (Gaz de France, 75 - Paris). [nd]. Translation of French 
report. 24p. Dep. NTIS, PC A02/MF AOI. 

Gaz de France has developed a mathematical model to calcu- 
late vapor dispersion from accidental LNG spills on land. This 
model has been applied to make clear the influence of certain 
parameters in reducing the extension of the plumes. Based on the 
results of calculations—provided that basic safety features were 
included in the design and building of the LNG facilities—various 
types of impounding areas can be considered which are able to 
minimize the methane cloud travel in case of an accidental LNG 
spill. An example is given in the paper. A method to calculate the 
water spray rates for the protection of LNG tank walls from the 
energy radiated by an adjacent fire is described and a numerical 
example is given. Results are also given for tests carried out on high 
expansion foams which were found suitable for controlling LNG 
fires very rapidly. The details of design and construction of the new 
80,000 m* LNG tank at Fos are given. These embody the results of 
the studies mentioned above. 





1460 ENERGY RESEARCH ABSTRACTS 


PROPERTIES 


14003 LNG vaporization with a closed-cycle gas turbine. Grie- 
pentrog. (GHH-Sterkrade, Oberhausen, Ger.). pp 149-157 of In 
Gastech 76: Gastech 76 LNG and LPG conference. Rickmansworth, 
England; Gastech Exhibitions Ltd. (1977). 

From Gastech 76 LNG and LPG conference; New York, 
NY, USA (5 Oct 1976). 

See CONF-7610130—. 

The energy contents of LNG can only be used economically 
by utilizing also the cold stored in the LNG. Of the different 
methods available to take advantage of the cold, only the production 
of electricity seems to be feasible in view of the large volumes of 
LNG to be handled. But the main obstacle for a combined vaporiza- 
tion and electric power plant is still the rather rigid separation 
between the company furnishing gas and the company producing 
electricity. Both companies have to assure the fulfillment of the 
public demand for energy and do not want to depend on one 
another. Bearing in mind the necessary extremely high reliability of 
LNG terminals, only long-time proved technology can be used. 


COMBUSTION 
REFER ALSO TO CITATION(S) 13720, 15605 


14004 Flashback of laminar monoport burner flames. France, 
D.H. (Univ. of Salford, Eng.). J. Inst. Fuel; 50: No. 404, 147-152(Sep 
1977). 

Improvements to the existing empirical flashback parameters 
employed in combustion interchangeability prediction studies are 
required. At present for flashback there exists the critical boundary 
velocity gradient proposed by Lewis and von Elbe to be a funda- 
mental combustion characteristic of a fuel gas-oxidant mixture. The 
validity of correlating flashback behavior by g/sub F/ has been 
investigated for a range of monoport burners. The application of 
flashback gradient to configurations representative of practical 
burners appears to be complicated by the incidence of axial flash- 
back. Further studies are required to develop a parameter for the 
reliable correlation of the axial flashback behavior experienced with 
practical burner configurations. 


STORAGE 


14005 Tank base insulation systems for the storage of LNG and 
LOX. Gerrish, R.W. (Pittsburgh Corning Corp.). pp 217-223 of In 
Gastech 76: Gastech 76 LNG and LPG conference. Rickmansworth, 
England; Gastech Exhibitions Ltd. (1977). 

From Gastech 76 LNG and LPG conference; New York, 
NY, USA (5 Oct 1976). 

See CONF-7610130—. 

Information is presented concerning the behavior and 
strength of Foamglas used for load bearing insulation in cryogenic 
tanks for LNG and LOX. The compressive strength properties and 
deformation characteristics of a Foamglas insulation system are 
highly dependent upon the specific capping or interleaving material. 
The compressive strength ranges from approximately 50 to 130 psi. 
Depending upon particular design requirements in terms of stress 
and allowable deformation, there are a variety of proven Foamglas 
insulation systems suitable for use in LOX and LNG tank bases. At 
cryogenic temperatures the reduction of the effective compressive 
strength when using hot asphalt or Pluvex DPC capping materials is 
minor. The inorganic capping materials (asbestos paper, PC 85 
powder and asbestos, and the experimental capping of vermiculite) 
exhibit no reduction of compressive strength at cryogenic tempera- 
tures but rather an apparent slight improvement. 


14006 Surface receivers for LNG. Wozniak, R.S. (Chicago 
Bridge and Iron Co., Oak Brook, II]. (USA)); Salmon, M.; Huang, 
W. (Sargent and Lundy, Chicago, Ill. (USA)); Neumann, B.A. (CBI 
Industriestahlbau G.m.b.H., Bad Soden (Germany, F.R.)). Gas 
Waerme Int.; 26: No. 8, 390-395(Aug 1977). (In German). 

A study was carried out to answer the question as to whether 
walls of prestressed concrete can be used as receivers in the event of 
leakages occurring in LNG storage tanks or in interconnecting 
piping. For this purpose a concrete vessel was designed, built, 
provided with instrumentation and tested in the CBI research centre 
in order to find out whether the design assumption were correct and 
the computer routine developed during the study accurate. The 
concrete wall showed the expected behaviour when exposed to 
LNG. This meant that the design factors assumed in the study had 
been essentially correct. The use of prestressed concrete LNG 
receivers is thus possible provided that the foundations as well as the 
floor-to-wall connection can be made tight to prevent liquid from 
seeping through. In conclusion the measured stresses are compared 
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with the predetermined design stresses of the wall. The methods 
used for stress analysis are explained. 


14007 Wolfersberg - an underground reservoir for natural gas in a 
depth of 3,000 m. Stachel, A.; Klumker, H.C. Energiewirtsch. Tages- 
fragen; 27: No. 6, 416-421(Jun 1977). (In German). 

The technical conception of the natural gas storage Wolfers- 
berg is presented. Starting from the working gas volume, maximum 
injection and extraction rates, the layout of underground and above 
ground installations are given. Details of the layout are given. 
Furthermore, the operation of the storage installation (injection, and 
extraction) and the safety equipment are described. Experience 
gained in operation is given as well. 


14008 Design of LNG receiving terminals, Durr, C.A. (Kellogg 
Co., Houston, TX). pp 141-146 of In Gastech 76: Gastech 76 LNG 
and LPG conference. Rickmansworth, England; Gastech Exhibi- 
tions Ltd. (1977). 

From Gastech 76 LNG and LPG conference; New York, 
NY, USA (5 Oct 1976). 

See CONF-7610130—. 

The design of safe LNG receiving terminals is described. A 
process flow scheme is outlined and descriptions are given of the 
unloading systems, LNG storage, vapor handling systems, pumping 
systems, and vaporizers. (JRD) 


14009 Application of 5.5% nickel steel in LLNG storage tanks. 
Sakai, T.; Osaki, K.; Moriyama, K.; Yano, S. (Nippon Steel Corp., 
Tokyo). pp 159-172 of In Gastech 76: Gastech 76 LNG and LPG 
conference. Rickmansworth, England; Gastech Exhibitions Ltd. 
(1977). 

From Gastech 76 LNG and LPG conference; New York, 
NY, USA (5 Oct 1976). 

See CONF-7610130—. 

Study of the applicability of 5.5%Ni steel to on-land LNG 
tanks has been conducted centering mainly around the performance 
characteristics of weld joints. The overall evaluations derived from 
these test results are as follows: (1) The mechanical properties of 
5.5%Ni steel adequately satisfy ASTM Specifications A553 74 Type 
1 (for 9%Ni steel). (2) The results of weld joint tensile, bend and 
impact tests were equal to those of 9%Ni steel. (3) The results of 
wide plate tensile tests conducted at -170°C using specimens given 
angular distortion, offset, repair welding, etc., showed that the weld 
joint strength of 5.5%Ni steel is equal to that of 9%Ni steel. The 
results of wide plate tensile tests conducted at -170°C using speci- 
mens given a surface notch or a residual-stress-added through-notch 
showed that the absolute value of weld joint strength of 5.5%Ni 
steel is slightly lower than that of 9%Ni steel, but is approximately 
the same as the yield strength of the base metal. It can be assumed, 
therefore, that the weld joint of 5.5%Ni steel has a high strength 
sufficient for application to on-land LNG tanks, inasmuch as the 
weld joint strength appears to be equal to the yield strength of the 
base metal. Namely, within the ranges given in the recommendation 
in Table 9, 5.5%Ni steel has a high low-temperature strength, equal 
to that of 9%Ni steel, sufficient for application as a structural 
material to on-land LNG tanks. 


14010 Some aspects of natural gas storage. Dieckmann, E.; Hol- 
linderbaeumer, J. (Ruhrgas A.G., Essen (Germany, F.R.)). pp 662- 
682 of In Compendium 76/77. Bd. 2. DGMK-Vortraege. Klamann, 
D.; Asinger, F.; Boigk, H.; Oelert, H.H.; Peters, W. (eds.). Leinfel- 
den-Echterdingen, Germany, F.R.; Industrieverl. von Hernhaussen 
(1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

According to the authors’ opinion, gas storage requires the 
application of many different methods, from computer models to 
observations of the storage field, to achieve satisfactory results. The 
system storage field/transmission system is optimized by means of 
the simplex method. The working gas/cushion gas ratio is studied. A 
model calculation for an ideal aquifer storage field and some consid- 
erations On the cost impact of a reduced cushion gas volume and an 
increased number of wells are made. The gas/water distribution is 
discussed, and well measurements and production tests are carried 
out to control storage field behaviour. 


OIL SHALES AND TAR SANDS 


REFER ALSO TO CITATION(S) 15059 


RESERVES AND EXPLORATION 


REFER ALSO TO CITATION(S) 15189 
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SITE GEOLOGY 
REFER ALSO TO CITATION(S) 13955, 15089 


DRILLING, FRACTURING, AND MINING 
REFER ALSO TO CITATION(S) 15190, 16071, 16072 


14011 Oil sand mining in Canada. Durst, W. (O und K Orenstein 
und Koppel A.G., Luebeck (Germany, F.R.). 
Konstruktionsabteilung Tagebaugeraete). Bergbau; 28: No. 7, 261- 
265(Jul 1977). (In German). 

6 figs. 

The use of the most modern machinery in oil sand surface 
mining in the oil fields of Athabasca, Peace River, and Cold Lake, 
situated in the Canadian province of Alberta, is reported on. Dealt 
with in particular are function and operation of bucket wheel exca- 
vators used for the extraction 6f overburden and of the oil sand 
itself. 


OIL PRODUCTION, RECOVERY, AND REFINING 


14012 Oil shale: prospects on the upswing...again. Maugh, T.H. 
II. Science; 198: No. 4321, 1023-1027(9 Dec 1977). 

Conditions look good for the in-situ conversion and surface 
retorting of oil shales. The difficulty of fracturing the shale is 
alleviated by using the modified in situ process, in which about 20% 
of the shale is first mined out. Surface retorting is also under 
development. The problem of high N, S, and paraffinic waxes in the 
shale oil may be solvable by hydrogen treatment. Environmental 
impacts appear manageable; restrictive air quality standards are 
being eased. Ammonia and elemental sulfur could be recovered as 
by-products. A mix of surface, in situ, and modified in situ retorting 
might be able to produce 2 to 3 million bpd by 2000. (DLC) 


IN SITU METHODS, TRUE AND MODIFIED 


14013 (FE—2346-17) Energy from in situ processing of Antrim 
oil shale. Monthly technical progress report, October 1977. Hum- 
phrey, J.P. (Dow Chemical Co., Midland, Mich. (USA). Hydrocar- 
bons and Energy Research Lab.). 17 Nov 1977. Contract EX-76-C- 
01-2346. 13p. (DOW/SRPR—17). Dep. NTIS, PC A0Z/MF AOI1. 

Two wells were successfully given “frac and prop” treat- 
ments. The propane burner system was tested. Shales from the wells 
are being characterized. (DLC) 


SURFACE METHODS 


14014 Method and apparatus for extracting oil from hydrocar- 
bonaceous solid material. Mercer, J.L.; Togashi, H.J. (to CRYO- 
MAID Inc.). US Patent 4,052,293. 4 Oct 1977. Filed date 10 Oct 
1975. 10p. 

A closed self-contained system (method and apparatus) for 
efficiently extracting oil and other hydrocarbons from oil-bearing 
hydrocarbonaceous solid material is described. The material, which 
may be preheated to remove water and hydrocarbons which vapor- 
ize below about 600°F, is advanced in the form of discrete individual 
pieces along a pathway in a substantially evacuated zone (e.g., less 
than 50 torr) while in the presence of heat energy sufficient to raise 
the temperature of the shale (e.g., to 600° to no more than 900°F) to 
cause the oil and other hydrocarbons to be liberated as a vapor in the 
evacuated zone. The hydrocarbonaceous solid material advances in 
proximity with at least one condenser surface so that oil and other 
hydrocarbons are condensed and recovered from the liberated 
vapor. The system operates at temperatures which are at all times 
below 900°F, and generally below 700°F, to extract the oil from the 
oil-bearing hydrocarbonaceous solid material in a relatively short 
period of time (e.g., 30 to 360 minutes). 


14015 Parameters and mechanisms in the solvent extraction of 
mined athabasca oil sand. Cormack, D.E.; Kenchington, J.M.; Phil- 
lips, C.R.; Leblanc, P.J. (Univ. of Toronto, Ont.). Can. J. Chem. 
Eng.; 55: No. 5, 572-580(Oct 1977). 

The efficiency of solvent extraction of bitumen from mined 
Athabasca oil sands has been studied in laboratory-scale, batch, 
stirred vessels. Solvent type, solids concentration, stirrer speed and 
contact time have been identified as important parameters. A theo- 
retical analysis of the extraction process provides a basis by which 
the various parameters are assessed in terms of relative overall mass 
transfer coefficients. However, because the size distribution of the oil 
sand aggregates is difficult to reproduce, the analysis is limited. 
Greater reproducibility, and similar quantitative results were ob- 
tained for the dissolution of pure bitumen from the bottom of the 
stirred vessels. It is shown that highly aromatic solvents such as 
benzene and toluene can dissolve bitumen 3 to 5 times faster than an 


OIL SHALES AND TAR SANDS 1461 


essentially alphatic solvent such as kerosene. There is evidence, 
however, which indicates that solvent properties other than aromati- 
city are also important. The data indicate that a minimum stirrer 
speed must be exceeded before the extraction of oil sand or pure ~ 
bitumen will proceed at a reasonable rate. Above this minimum rate, 
the mass transfer coefficient increases linearly with stirrer speed. The 
solids concentration is also important since the data suggest that a 
higher efficiency is obtained at higher solids concentrations in the 
range of solid loadings studied. 


PROPERTIES AND COMPOSITION 
REFER ALSO TO CITATION(S) 13956 


14016 (BERC/RI—77/17) Characterization of hydrotreated 
TOSCO shale oil. Vogh, J.W.; Holmes, S.A.; Sturm, G.P. Jr.; 
Woodward, P.W.; Dooley, J.E. (Energy Research and Development 
Administration, Bartlesville, Okla. (USA). Bartlesville Energy Re- 
search Center). Dec 1977. 22p. Dep. NTIS, PC A02/MF AO1. 

A shale oil that had been produced by the TOSCO-II process 
and hydrotreated was characterized according to its hydrocarbon 
and other functional compound composition. The oil was separated 
by distillation, adsorption chromatography, acid and base extraction, 
and gel permeation chromatography into fractions suitable for mass 
spectral characterization. The oil was composed largely of saturate 
hydrocarbons with the remainder being mostly monoaromatic and 
diaromatic hydrocarbons. Very small amounts of heterocompounds 
were present. 


14017 (LERC/RI—77/3) Separtion and identification of some 
alkylpyridines from thermally cracked shale-oil naphtha. Birkholz, 
F.A.; McDonald, F.R.; Cottingham, P.L. (Energy Research and 
Development Administration, Laramie, Wyo. (USA). Laramie 
Energy Research Center). Oct 1977. 29p. Dep. NTIS, PC A03/MF 
AOl. 


A separation scheme leading to a possible petrochemical 
method has been developed for the recovery of alkylpyridines from 
thermally cracked shale-oil naphtha. The processing is characterized 
by (1) the choice of successive naphtha distillation ranges for the 
separate removal of tar acids and bases by aqueous NaOH and 
H2SO, extractions, (2) the differential springing of the tar base 
extract layers and (3) the isolation of water-white amine fractions for 
identification. A topped naphtha, 7885 g, was separated into eight 
fractions which were extracted with dilute H2SQ,. The total bar 
bases recovered after vacuum distillation of extracts weighed 670 g 
(8.5 weight percent yield). One of the distilled fractions was 98% 
2,4,6-trimethylpyridine. Eighteen other alkylpyridines were concen- 
trated as 2- to 5-component mixtures by fractional distillation and 
fractional steam distillation. Twelve of these were 
methylethylpyridines and five were methylpropylpyridines. 


DIRECT USES AND BY-PRODUCTS 


14018 (N—77-25345) Thermal stability of some aircraft turbine 
fuels derived from oil shale and coal. Reynolds, T.W. (National 
Aeronautics and Space Administration, Cleveland, Ohio (USA). 
Lewis Research Center). Jun 1977. 33p. (NASA-TM-X—3551; E— 
9070). NTIS PC A03/MF AO1. 

Thermal stability breakpoint temperatures are shown for 32 
jet fuels prepared from oil shale and coal syncrudes by various 
degrees of hydrogenation. Low severity hydrotreated shale oils, 
with nitrogen contents of 0.1 to 0.24 weight percent, had breakpoint 
temperatures in the 477 to 505 K (400 to 450 F) range. Higher 
severity treatment, lowering nitrogen levels to 0.008 to 0.017 weight 
percent, resulted in breakpoint temperatures in the 505 to 533 K (450 
to 500 F) range. Coal derived fuels showed generally increasing 
breakpoint temperatures with increasing weight percent hydrogen, 
fuels below 13 weight percent hydrogen having breakpoints below 
533 K (500 F). Comparisons are shown with similar literature data. 


WASTE RESEARCH AND MANAGEMENT 


14019 Processing Athabasca tar sands: tailings disposal. Cam 
F.W. (Great Canadian Oil Sands Ltd., Edmonton, Alberta). Can. 4 
Chem. Eng.,; 55: No. 5, 581-591(Oct 1977). 

Public awareness and concern over the tailings disposal as- 
pects of tar sand development are increasing. This paper describes 
why the hot water extraction process can lead to an accumulation of 
tailings sludge. A theory is proposed to predict tailings accumulation 
rate; predictions are compared with GCOS’ operating experience. 
Using this theory, future projects can be evaluated on their merits 
without extrapolating GCOS’ experience, which may or may not be 
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applicable. Several unsuccessful approaches to reducing sludge accu- 
mulation are described to encourage others to seek new approaches. 


ENVIROMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 14019 


NUCLEAR FUELS 


REFER ALSO TO CITATION(S) 15059, 15063 


RESERVES 
REFER ALSO TO CITATION(S) 15089, 15104, 15171, 15883, 16333 


14020 (GJBX—65(77)) Advanced geostatistics in ore reserve es- 
timation and mine planning (practitioner's guide). Kim, Y.C.; Myers, 
D.E.; Knudsen, H.P. (Arizona Univ., Tucson (USA). Dept. of 
Mining and Geological Engineering). Oct 1977. Contract EY-76-C- 
13-1664. 235p. Dep. NTIS, PC A11/MF AO1. 

The newly developed Disjunctive Kriging technique is 
shown to be particularly useful in improving the estimated "grade- 
tonnage” curves in terms of mineable block size. Further, this so- 
called “improvement” has not only sound theoretical basis, but also 
has been demonstrated using actual deposits by both Marechal and 
Dagbert. Since "grade-tonnage”’ curves are one of the more widely 
used techniques in uranium ore reserve estimation, incorporation of 
the Disjunctive Kriging technique into future ore reserve estimation 
techniques is strongly recommended. In order to bring about the 
practical implementation of this very useful technique, this report 
has been prepared again in the textbook format and can be regarded 
as a sequel to GJBX-3(77). 


14021 International conference on uranium. Pt. 2. A _ report. 
Schwarz, E.R: (Energie-Versorgung Schwaben A.G., Stuttgart 
(Germany, F.R.)). At. Strom; 23: No. 3, 68-71(May 1977). (In 
German). 

In the second part the author reports on the papers read on 
the uranium resources of the earth and the positions taken by the 
electricity supply undertaking of the German Federal Republic, 
Spain and Switzerland, and mention is made of an investigation into 
the long-period policy of an electricity supply undertaking. 


EXPLORATION 
REFER ALSO TO CITATION(S) 14366 


14022 (GJBX—7(77)) Uranium favorability of late Eocene 
through Pliocene rocks of the South Texas Coastal Plain. Quick, J.V.; 
Thomas, N.G.; Brogdon, L.D.; Jones, C.A.; Martin, T.S. (Bendix 
Field Engineering Corp., Grand Junction, Colo. (USA)). Feb 1977. 
Contract EY-76-C-13-1664. 59p. Dep. NTIS, PC A03/MF AOI1. 

The results of a subsurface uranium favorability study of 
Tertiary rocks (late Eocene through Pliocene) in the Coastal Plain of 
South Texas are given. In ascending order, these rock units include 
the Yegua Formation, Jackson Group, Frio Clay, Catahoula Tuff, 
Oakville Sandstone, and Goliad Sand. The Vicksburg Group, Ana- 
huac Formation, and Fleming Formation were not considered be- 
cause they have unfavorable lithologies. The Yegua Formation, 
Jackson Group, Frio Clay, Catahoula Tuff, Oakville Sandstone, and 
Goliad Sand contain sandstones that may be favorable uranium hosts 
under certain environmental and structural conditions. All except 
the Yegua are known to contain ore-grade uranium deposits. Yegua 
and Jackson sandstones are found in strand plain-barrier bar systems 
that are aligned parallel to depositional and structural strike. These 
sands grade into shelf muds on the east, and lagoonal sediments 
updip toward the west. The lagoonal sediments in the Jackson are 
interrupted by dip-aligned fluvial systems. In both units, favorable 
areas are found in the lagoonal sands and in sands on the updip side 
of the strand-plain system. Favorable areas are also found along the 
margins of fluvial systems in the Jackson. The Frio and Catahoula 
consist of extensive alluvial-plain deposits. Favorable areas for urani- 
um deposits are found along the margins of the paleo-channels 
where favorable structural features and numerous optimum sands are 
present. The Oakville and Goliad Formations consist of extensive 
continental deposits of fluvial sandstones. In large areas, these fluvial 
sandstones are multistoried channel sandstones that form very thick 
sandstone sequences. Favorable areas are found along the margins of 
the channel sequences. In the Goliad, favorable areas are also found 
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on the updip margin of strand-plain sandstones where there are 
several sandstones of optimum thickness. 


14023 (GJBX—49(77)) NURE engineering report, Carson Sink, 
Nevada, borehole. Horton, R.C. (Bendix Field Engineering Corp., 
Grand Junction, Colo. (USA)). Jul 1977. Contract EY-76-C- 13-1664. 
21p. Dep. NTIS, PC A03/MF AO1. 

This report presents engineering details, history, well logs, 
and a brief geologic interpretation of the Carson Sink, Nevada, 
drilling program. A geologic report is in preparation and the geolog- 
ic information contained herein is of a preliminary nature. 


14024 (GJBX—58-(77)) Study of the applicability of *He/*He 
ratio for uranium prospecting. Final report. Martin, J.P.; Bergquist, 
L.E. (Martin Marietta Corp., Denver, Colo. (USA)). Sep 1977. 
Contract EY-76-C-13-1664. 105p. (MCR—76-567). Dep. NTIS, PC 
A06/MF AO1. 

The initial intention of this program involved: (1) exploration 
of an area of known uranium mineralization by measuring *He 
concentrations in the field with a truck-mounted instrument, (2) 
simultaneously collecting atmosphere and soil-gas samples for return 
to the laboratory, and (3) subsequent measurement of the *He/*He 
ratio. In addition, supporting measurements of radon-emanation and 
of soil analyses by gamma-ray and chemical techniques were planned 
for correlation with other parameters often used in uranium explora- 
tion. The method of *He measurements in the field evolved from 
driving the instrumented truck, making continuous flow measure- 
ments to collecting samples with hypodermic syringes. At the same 
time, electronic radon counters (MERACs) and Terradex track etch 
cups were planted while soil samples were removed from the holes 
for laboratory gamma-ray analysis. In addition, sample cylinders 
were filled with soil-gas for *He/*He ratio measurements in the 
laboratory. As work progressed, continuous flow measurements of 
*He were replaced entirely by syringe measurements, yielding more 
reproducible results. MERAC measurements of radon concentration 
in soil were compared with 7"*Bi gamma-ray analyses of the soil 
samples. These two sets of data correlated well, indicating that the 
radon detected was probably due to local generation in the soil and 
not related to emanation from the subsurface ore deposit. Corre- 
sponding data from Terradex track etch cups planted alongside the 
MERACs correlated well with MERAC data for 60% of the tra- 
verses. 


14025 (GJBX—72(77)) Uranium favorability of the San Rafael 
Swell area, east-central Utah. Mickle, D.G.; Jones, C.A.; Gallagher, 
G.L.; Young, P.; Dubyk, W.S. (Bendix Field Engineering Corp., 
Grand Junction, Colo. (USA)). Oct 1977. Contract EY-76-C-13- 
1664. 138p. Dep. NTIS, PC A07/MF AO1. 

The San Rafael Swell project area in east-central Utah is 
approximately 3,000 sq mi and includes the San Rafael Swell anti- 
cline and the northern part of the Waterpocket Fold monocline at 
Capitol Reef. Rocks in the area are predominantly sedimentary rocks 
of Pennsylvanian through Cretaceous age. Important deposits of 
uranium in the project area are restricted to two formations, the 
Chinle (Triassic) and Morrison (Jurassic) Formations. A third forma- 
tion, the White Rim Sandstone (Permian), was also studied because 
of reported exploration activity. The White Rim Sandstone is con- 
sidered generally unfavorable on the basis of lithologic characteris- 
tics, distance from a possible source of uranium, lack of apparent 
mineralization, and the scarcity of anomalies on gamma-ray logs or 
in rock, water, and stream-sediment samples. The lower Chinle from 
the Moss Back Member down to the base of the formation is 
favorable because it is a known producer. New areas for exploration 
are all subsurface. Both Salt Wash and Brushy Basin Members of the 
Morrison Formation are favorable. The Salt Wash Member is favor- 
able because it is a known producer. The Brushy Basin Member is 
favorable as a low-grade resource. 


14026 Locating underground uranium deposits. Felice, P.E. (to 
Westinghouse Electric Corp.). US Patent 4,053,772. 11 Oct 1977. 
Filed date 30 Jun 1976. 6p. 

Underground uranium deposits are located by placing pairs of 
dosimeters each about 5 to 18 mg/cm? thick underground in a grid 
pattern. Each dosimeter contains a phosphor which is capable of 
storing the energy of alpha particles. In each pair one dosimeter is 
shielded from alpha particles with more than 18 mg/cm? thick 
Opaque material but not gamma and beta rays and the other dosi- 
meter is shielded with less than 1 mg/cm? thick opaque material to 
exclude dust. After a period underground the dosimeters are heated 
which releases the stored energy as light. The amount of light 
produced from the heavily shielded dosimeter is subtracted from the 
amount of light produced from the thinly shielded dosimeter to give 
an indication of the location and quantity of uranium underground. 
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MINING 


14027 In situ leaching of uranium. Tibbs, N.H. (Tennessee 
Valley Authority, Chattanooga). pp 464-470 of In Proceedings of the 
third annual UMR-MEC conference on energy: energy crisis, an 
evaluation of our resource potential. Morgan, J.D. (ed.). North 
Hollywood, CA; Western Periodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

In-situ leaching is a relatively new production method for 
uranium with several advantages. It will contribute an increasing 
— of uranium supply as production turns to deposits inaccessi- 

le to conventional mining methods. 


14028 (GJT—2S) Engineering assessment of inactive uranium 
mill tailings, Shiprock Site, Shiprock, New Mexico. A summary of the 
Phase II, Title I. (Ford, Bacon and Davis Utah, Inc., Salt Lake City 
(USA)). 31 Mar 1977. Contract EY-76-C-13-1658. 57p. Dep. NTIS, 
PC A04/MF AOl. 

Ford, Bacon and Davis Utah Inc. has performed an engineer- 
ing assessment of the problems resulting from the existence of 
radioactive uranium mill tailings at Shiprock, New Mexico. The 
Phase II, Title I services include the preparation of topographic 
maps, the performance of core drillings and radiometric measure- 
ments sufficient to determine areas and volumes of tailings and other 
radium-contaminated materials, the evaluation of resulting radiation 
exposures of individuals and nearby populations, the investigation of 
site hydrology and meteorology and the evaluation and costing of 
alternative corrective actions. Radon gas release from the 1.7 million 
tons of tailings at the Shiprock site constitutes the most significant 
environmental impact, although windblown tailings and external 
gamma radiation are also factors. The 11 alternative actions present- 
ed range from completion of the present ongoing EPA site decon- 
tamination plan (Option I), to stabilizing in-place with varying 
depths of cover material (Options II-IV), to removal to an isolated 
long-term 4 Mg site (Options V-X]I). All options include remedial 
action costs for off-site locations where tailings have been placed. 
Costs estimates for the 11 options range from $540,000 to 
$12,500,000. Reprocessing the tailings for uranium is not economical- 
ly feasible. 


14029 Randfontein establishing three production centres and two 
plants. S. Afr. Min. Eng. J.; 88: No. 4132, 37, 39, 41(Sep 1977). 

This article discusses the wide-ranging expansion programme 
of Randfontein Estates which has been under the spotlight for its 
investment potential. 


FEED PROCESSING 


14030 Method for the removal of radioactive waste during in-situ 
leaching of uranium. Learmont, R.P. (to United States Steel Corp.). 
US Patent 4,054,320. 18 Oct 1977. Filed date 24 Aug 1976. 4p. 

In the in-situ leaching of valuable minerals such as uranium, a 
leaching solution is injected into the mineral-bearing formation, 
permitted to remain in contact with the formation to effect the 
solubilization of desirable mineral values therefrom, and then with- 
drawn either from the original injection well or a nearby production 
well. Presently, upon removal from the production well, the mineral 
bearing solution is filtered aboveground prior to chemical extraction 
of the valuable minerals. A serious problem has arisen in that highly 
radioactive radium ions have been found to accumulate, both in the 
circulating leach solution and in various aboveground equipment 
resulting in serious waste disposal problems. The instant method 
utilizes a sand pack containing barium salts, which ion exchange 
with the radium ions so that the latter are prevented from reaching 
the surface. 


14031 Extraction of uranium oxide in the Witwatersrand. Hen- 
trich, W. Glueckauf; 113: No. 10, 510-512(May 1977). (In German). 

In its early years, uranium oxide extraction from sludges from 
cyanide leaching from which the gold had been removed, which was 
begun at Witwatersrand in 1952, was a big success and brought 
about good economic results. In the sixties, however, limitation and 
rationalisation of the production was necessary due to lower demand 
and falling prices. The increasing demand for uranium oxide as an 
initial material for nuclear power generation, a result of the energy 
crisis, has started a new surge in uranium production at Witwaters- 
rand in the last few years. Due to higher prices, the economic 
situation has also improved. Two large plants are now being erected 
to enhance production, the first production target being about 6,000 
t UsOs per year. 


14032 Eldorado plans second uranium refinery. Can. Chem. Pro- 
cess.; 61: No. 4, 24-26(Apr 1977). 

Eldorado Nuclear Ltd. intends to open a new uranium refin- 
ery at Port Granby, Ont., by 1980, thereby tripling output of 
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uranium hexafluoride. In the 1980's, the company plans to build a 
third refinery in Saskatchewan. The process of producing uranium 
hexafluoride from crude yellowcake is explained, and improvements 
introduced by Eldorado are discussed. They include a continuous 
denitrator for producing uranium trioxide, and ‘pillow block’ bri- 
quetting rollers for briquetting it before it is reduced with hydrogen 
to uranium dioxide. 


ENRICHMENT 
REFER ALSO TO CITATION(S) 14052 


14033 Separation of uranium isotcpes by accelerated isotope ex- 
change reactions. Seko, M.; Miyake, T.; Inada, K.; Ochi, K.; Saka- 
moto, T. (to Asahi Kasei Kogyo Kabushiki Kaisha). US Patent 
4,049,769. 20 Sep 1977. Filed date 4 Aug 1976. 22p. 

A novel catalyst for isotope exchange reaction between 
uranium(IV) and uranium(VI) compounds enables acceleration of 
the reaction rate as much as 3000 times to make industrial separation 
of uranium isotopes economically possible. 


14034 Separation nozzle process for enrichment of uranium-235. 
Becker, E.W. (Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Inst. fuer Kernverfahrenstechnik). Prog. Sci; 1: No. 1, 27-39(1977). 

The separation nozzle process for the enrichment of U**> has 
been developed at the Karlsruhe Nuclear Research Center as an 
alternative to the gaseous diffusion and centrifuge processes. Isotope 
separation is achieved by the same basic mechanism as in the 
centrifuge method. However, the serious mechanical problems of 
highly stressed rotating machines are avoided, since, in the nozzle 
method, the centrifugal separating forces are generated by the de- 
flection of a high speed jet of uranium hexafluoride and a light 
auxiliary gas. Since 1970, the German company STEAG, has been 
involved in the technological development and commercial imple- 
mentation of the nozzle process. In 1975, the Brazilian company, 
NUCELBRAS, and the German company, INTERATOM, joined 
the effort. The primary objective of the common activity is the 
construction of a separation nozzle demonstration plant with an 
annual capacity of about 200 t SWU. This paper covers the basic 
features and the most important steps in the technological develop- 
ment of the new process. 


FUELS PRODUCTION AND PROPERTIES 
REFER ALSO TO CITATION(S) 14692, 14721 


14035 Sintering uranium oxide using a preheating step. Jensen, 
N.J.; Nivas, Y.; Packard, D.R. (to General Electric Co.). US Patent 
4,052,330. 4 Oct 1977. Filed date 20 Mar 1975. 12p. 

Compacted pellets of uranium oxide or uranium oxide with 
one or more additives are heated in a kiln in a process having a 
preheating step, a sintering step, a reduction step, and a cooling step 
in a controlled atmosphere. The process is practiced to give a range 
of temperature and atmosphere conditions for obtaining optimum 
fluoride removal from the compacted pellets along with optimum 
sintering in a single process. The preheating step of this process is 
conducted in a temperature range of about 600° to about 900°C and 
the pellets are held for at least twenty min, and preferably about 60 
min, in an atmosphere having a composition in the range of about 10 
to about 75 vol % hydrogen with the balance being carbon dioxide. 
The sintering step is conducted at a temperature in the range of 
about 900°C to 1500°C in the presence of an atmosphere having a 
composition in the range of about 0.5 to about 90 vol % hydrogen 
with the balance being carbon dioxide. The reduction step reduces 
the oxygen to metal ratio of the pellets to a range of about 1.98 to 
2.10:1 and this is accomplished by gradually cooling the pellets for 
about 30 to about 120 min from the temperature of the sintering step 
to about 1100°C in an atmosphere of about 10 to 90 vol % hydrogen 
with the balance being carbon dioxide. Thereafter the pellets are 
cooled to about 100°C under a protective atmosphere, and in one 
preferred practice the same atmosphere used in the reduction step is 
used in the cooling step. The preheating, sintering and reduction 
steps may also be conducted with their respective atmospheres 
having an initial additional component of water vapor and the water 
vapor can comprise up to about 20 vol %. 


14036 Reactor fuel in the form of mixed oxide particles and a 
method for manufacturing such mixed oxide particles. Hannerz, K. (to 
ASEA Aktiebolag). US Patent 4,048,090. 13 Sep 1977. Priority date 
5 Dec 1974, Sweden. 4p. 

A mixed oxide fuel of uranium dioxide and plutonium dioxide 
is in the form of mixed oxide particles with a diameter of 0.2 to 2 
mm. A surface layer of the particles consists of UO2 with a plutoni- 
um content per unit of volume of at most 15 percent of the average 
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plutonium content per unit of volume of the particle. The particles 
are formed by extrusion through a concentric nozzle. A water 
emulsion of uranium dioxide is first pumped through the inner 
nozzle, after which a water emulsion of plutonium dioxide is pumped 
through the outer nozzle. Thereafter a water emulsion of uranium 
dioxide is pumped through the outer nozzle to surround the plutoni- 
um dioxide layer and then water emulsion of uranium dioxide is 
pumped through the first nozzle to complete the enclosure of the 
plutonium dioxide. 


14037 Effect of pyrocarbon coating premeability on uranium 
redistribution in high temperature gas-cooled reactor fuels. Weber, 
G.W.; Beatty, R.L.; Tennery, V.J.; Lackey, W.J. Jr. (Oak Ridge 
National Lab., TN). Thin Solid Films; 40: 123-130(1977). 

Microradiographic examination of coated weak acid, ion ex- 
change resin particles demonstrated that a considerable quantity of 
uranium can be transferred from the UO2-UC, kernel into the buffer 
coating during fabrication. Since one function of the buffer coating is 
to absorb fission product recoil, this behavior is a potential source of 
failure of the high density inner pyrolytic carbon coating. Fuel 
redistribution in UO2-UC, kernels with a multilayer coating (Triso) 
can result from permeation of the inner pyrolytic carbon by HCl 
during SiC deposition. Since the SiC deposition employs decomposi- 
tion of methyltrichlorosilane (CHsSiCls), HCl is readily available 
during this process. The permeability of the inner pyrolytic carbon 
coating to HCI gas has a marked effect on the extent of this fuel 
dispersion for certain fuel kernel conditions. Permeability of pyroly- 
tic carbon to chlorine was determined by 1500°C chlorine-leaching 
studies to be a strong function of the coating density, the hydrocar- 
bon gas dilution in the coating furnace and the coating temperature 
but to be relatively unaffected by application of a ‘‘seal’’ coat, by the 
coating thickness or by subsequent annealing of the pyrolytic carbon 
coatings at 1800°C. With this information it is possible to modify the 
inner pyrolytic carbon coating to prevent uranium redistribution due 
to coating permeability. 


14038 Method and device for generating microspheric particles. 
Egli, W.; Bailey, W.H. Jr.; Leary, D.F.; Lansley, R.J. (to General 
Atomic Co.). German(FRG) Patent 2,602,370/A/. 23 Sep 1976. 15p. 
(In German). 

An improvement is suggested concerning the ‘Sol-Gel’ 
method of generating microspheres as they are being used as nuclear 
fuel particles in HTGR type reactors. The following is well-known: 
Aqueous ‘Sol’ liquid runs down a gas-filled column. The liquid jellies 
and immerses in form of pebbles into a liquid at the bottom of the 
column where the pebbles continue to consolidate and to be pro- 
cessed. The following suggestion is new: Introduce a further gas of 
which the density is lower than that of the first one into the upper 
part of the column and then discharge both gases at a level where 
they form an interface. Thus the inflow of air is prevented particu- 
larly if both gases are slightly under excess pressure. Completely 
spherical particles are obtained. The device is described in detail by 
means of 2 examples (UWI). 


SPENT FUELS REPROCESSING 
REFER ALSO TO CITATION(S) 14077, 14139, 14145, 15105 


14039 (GA-A—14482) Impact of pyrophoricity of weak-acid- 
resin kernels on head-end reprocessing. LaGrange, L.D.; Richards, 
P.C. (General Atomic Co., San Diego, Calif. (USA)). Sep 1977. 
Contract EY-76-C-03-0167-053. 28p. Dep. NTIS, PC A03/MF AOI. 

The development reference recycle fissile fuel particle for 
HTGRs contains a weak-acid-resin derived (WAR) uranium oxycar- 
bide kernel. These kernels are porous and pyrophoric. In order to 
ensure safe operation in the GA cold head-end reprocessing pilot 
plant and to analyze any impact on the design of commercial 
reprocessing facilities, an experimental investigation was conducted 
with WAR kernels and various potentially reactive gases. The 
results showed that a static bed of kernels in the absence of water is 
not hazardous, although some temperature rise is found with oxygen. 
A combination of agitation and oxygen is extremely hazardous. The 
consequences for the design of reprocessing facilities are slight. 
Appropriate safety precautions have been taken in the pilot plant. 


14040 (GA-A—14508) Initial performance evaluation of major 
components in the head-end reprocessing solids handling system. 
Cook, E.J.; Richards, P.C. (General Atomic Co., San Diego, Calif. 
(USA)). Sep 1977. Contract EY-76-C-03-0167-053. 73p. Dep. NTIS, 
PC A04/MF AOl1. 

The General Atomic cold head-end reprocessing pilot plant 
has been built to demonstrate the feasibility of the proposed commer- 
cial reprocessing flowsheet, in particular its integrated operation. 
This integration is accomplished in part by the solids handling 
system, which is designed to provide transfer of material at required 
rates between different steps in the process and to provide the 
required surge capacity. The major components of the solids han- 
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dling system have been tested in order to verify or upgrade the 
design. The components described here are: inlet filters, conveying 
lines, bunkers, in-bunker filters, blowers, level sensors, feeders, and 
weigh cells. By and large, the equipment has performed as expected. 
Feeding of the various materials in the system has received consider- 
able attention, and several improvements were necessary. The 
system is now equipped to perform its function of serving the needs 
of the other unit operations in the pilot plant. 


14041 (GA-A—14542) Process development report: 0.20-m sec- 
ondary burner system. Rickman, W.S. (General Atomic Co., San 
Diego, Calif. (USA)). Sep 1977. Contract EY-76-C-03-0167-053. 
129p. Dep. NTIS, PC A07/MF AO1. 

HTGR fuel reprocessing consists of crushing the spent fuel 
elements to a size suitable for burning in a fluidized bed to remove 
excess graphite; separating, crushing, and reburning the fuel particles 
to remove the remainder of the burnable carbon; dissolution and 
separation of the particles from insoluble materials; and solvent 
extraction separation of the dissolved uranium and thorium. Burning 
the crushed fuel particles is accomplished in a secondary burner. 
This is a batch fluidized-bed reactor with in-vessel, off-gas filtration. 
Process heat is provided by an induction heater. This report docu- 
ments operational tests performed on a commercial size 0.20-m 
secondary burner using crushed Fort St. Vrain type TRISO fuel 
particles. Analysis of a parametric study of burner process variables 
led to recommending lower bed superficial velocity (0.8 m/s), lower 
ignition temperature (600°C), lower fluid bed operating temperature 
(850°C), lower filter blowback frequency (1 cycle/minute), and a 
lower fluid bed superficial velocity during final bed burnout (0.45 
m/s). 


14042 (GA-A—14583) HTGR fuel recycle program. Quarterly 
progress report for the period ending August 31, 1977. (General 
Atomic Co., San Diego, Calif. (USA)). Sep 1977. Contract EY-76-C- 
03-0167-053. 254p. Dep. NTIS, PC A12/MF AO1. 

The work reported includes the development of unit process- 
es and equipment for reprocessing of High-Temperature Gas-Cooled 
Reactor (HTGR) fuel, the design and development of an integrated 
pilot line to demonstrate the head end of HTGR reprocessing using 
unirradiated fuel materials, and design work in support of Hot 
Engineering Tests (HET). Work is also described on trade-off stud- 
ies concerning the required design of facilities and equipment for the 
large-scale recycle of HTGR fuels in order to guide the develop- 
ment activities for HTGR fuel recycle. 


14043 (GA-A— 14634) Selection and testing of on-line samplers 
for head-end reprocessing. Cook, E.J.; Richards, P.C. (General 
Atomic Co., San Diego, Calif. (USA)). Oct 1977. Contract EY-76-C- 
03-0167-053. 53p. Dep. NTIS, PC A03/MF AO1. 

The General Atomic cold reprocessing head-end pilot plant 
contains a number of processing steps. Samplers are required to 
obtain on-line information on the performance of each step. A 
number of samplers have been selected and tested. The different 
types of samplers are described and potential sites in the pilot plant 
are discussed. Initial tests results with simulated process materials are 
presented. Ideas for other samplers are discussed. 


14044 (PB—268766) Issues related to the closing of the Nuclear 
Fuel Services, Incorporated, reprocessing plant at West Valley, New 
York. Report to the Congress. (General Accounting Office, Washing- 
ton, D.C. (USA). Energy and Minerals Div.). 8 Mar 1977. 55p. 
(EMD—77-27). NTIS PC A04/MF AOl1. 

The following topics are considered: the NFS reprocessing 
plant history; A description of NFS reprocessing operations; What is 
the condition of the waste tanks; What is the condition of the waste? 
What is the status of technology for managing NFS waste; What 
safeguards should be used to protect the spent fuel and high-level 
wastes; Can the NFS plant presume operations; What are the plans 
for decommissioning the NFS site; Who is responsible and who is 
going to pay for cleaning up the waste problems at West Valley. 


14045 (RFP—2657) Evaluation of anion exchange resins for 
processing plutonium—neptunium residues. Navratil, J.D.; Leebl, 
R.G. (Atomics International Div., Golden, Colo. (USA). Rocky 
Flats Plant). 20 Aug 1977. Contract EY-76-C-04-3533. 12p. Dep. 
NTIS, PC A02/MF AO1. 

An anion exchange process was developed to process miscel- 
laneous residues of plutonium plus 0.5 wt % neptunium to allow 
prompt return of the plutonium to a plutonium recovery process. 
Several macroreticular anion exchange resins were compared to 
Dowex 1-X4 for the process. Dowex 1-X4 showed the best perfor- 
mance for the plutonium (III)-neptunium(IV) separation 


14046 Possibilities for solving the problem of reprocessing fuel 
from fast breeders. Survey on the basis of reports by experts on the 
meeting of the IAEA in May 1976 in Leningrad. Arch. Energiewirisch. 
31: No. 7, 605-622(Jul 1977). (In German) 
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From Meeting of the experts’ group on reprocessing of fuels 
from CO -metal cooled fast breeders; Leningrad, USSR (17 - 21 
May 19 

It is reported on the state of the R+-D work on reprocessing 
of irradiated nuclear fuel from sodium-cooled fast breeders in several 
countries (France, FRG, Belgium, UK, Italy, Japan, USA). The 
basic work is concentrated on methods of separating the sodium 
from the fuel elements, transport, storage, cutting and dissolving of 
the fuel elements; further on separating insoluble particles from the 
fuel solution, adapting the Purex process to the higher Pu content 
and burn-up, removing gaseous fission products, and off-gas clean- 
ing. Russian contributions to this catalogue of subjects are missing. 


14047 International cooperation on regional fuel cycle centers 
and nuclear safety standards. Zheludev, I.S. (International Atomic 
Energy Agency, Vienna (Austria)). Genshiryoku .Chosa Jiho; No. 9, 
229-241(1976). (In Japanese). 

From 9. annual conference of the Japan Atomic Industrial 
Forum; Tokyo, Japan (10 Mar 1976). 

The first part of this report is devoted to the description of 
the purpose and the present status of international co-operation in 
establishing nuclear safety standards. The outline of the NUSS 
project and the activities of SAG (Senior Advisory Group) are 
presented. The second part deals with the problems of nuclear-fuel 
cycle. The projected growth of nuclear power generation and asso- 
ciated needs for fuel cycle services are explained with tables and 
figures. The importance of reprocessing or managing irradiated fuel 
is emphasized together with the scale merit of the reprocessing plant. 
The influence of plutonium recycle is also discussed. The rest of this 
paper deals with the problem of establishing regional international 
fuel cycle center. IAEA’s working group is now widely studying 
this problem. The purpose and the scope of this study are explained 
together with the importance of international co-operation. The 
study is scheduled to be completed early in 1977. 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 14062 


14048 (ORNL/TM—S976) Nuclear shipping and waste disposal 
cost estimates. Hudson, C.R. II. (Oak Ridge National Lab., Tenn. 
(USA)). Nov 1977. Contract W-7405-ENG-26. 24p. Dep. NTIS, PC 
A03/MF AO1. 

Cost estimates for the shipping of spent fuel from the reactor, 
shipping of waste from the reprocessing plant, and disposal of 
reprocessing plant wastes have been made for five reactor types. The 
reactors considered are the light-water reactor (LWR), the mixed- 
oxide-fueled light-water reactor (MOX), the Canadian deuterium- 
uranium reactor (CANDU), the fast breeder reactor (FBR), and the 
high-temperature gas-cooled reactor (HTGR). In addition to the 
cost estimates, this report provides details on the bases and assump- 
tions used to develop the cost estimates. 


14049 Trends in European irradiated fuel transport. Curtis, H.W. 
(Nuclear Transport Ltd.). Nucl. Eng. Int.; 22: No. 259, 57-59(Jul 
1977). 

Future trends in European irradiated fuel transport are out- 
lined. Figures are quoted for the quantity of fuel transported by 
Nuclear Transport Ltd. and the size of their flask pool. The trend 
towards some degree of standardization has concentrated attention 
on larger flasks. Rail transport is being increasingly used instead of 
road transport. Ways are being considered for reducing the time 
spent near to the flasks and there is a tendency towards larger pond 
storage capacity and increased cooling times. An increase in flask 
pool size will ease transport planning schedule problems. 


14050 Device for the storage of fuel elements. Schoener, K. (to 
Licentia Patent-Verwaltungs-G.m.b.H., Frankfurt am Main (Ger- 
many, F.R.)). German(FRG) Patent 2,235,796/B/. 23 Sep 1976. 3p. 
(In German). 

It is proposed to simplify known holder systems for the fuel 
elements of nuclear facilities in such a way, that the storage space 
needed gets smaller and the transport ways shorter. A particularly 
advantageous design of a holder is described. 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 14048, 15220 


14051 (EPRI-EA—498) Uranium price formation, Final report. 
(Charles River Associates, Inc., Cambridge, Mass. (USA)). Oct 1977. 
524p. Dep. NTIS, PC A22/MF AOl. 

The modern uranium industry came into existence in 1946. 
Until 1966, its sole customer was the Atomic Energy Commission, 
whose needs for U3Qs relative to industry capacity declined over the 
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years. The development of the commercial market after 1965 coin- 
cided with a period of excess capacity and falling nominal and real 
prices. Gradually in 1973 and dramatically thereafter, market condi- 
tions changed and prices rose as utilities sought larger quantities of 
Us;Os and longer term contracts. Questions about availability of long- 
run supplies were raised, given the known reserve base. The re- 
sponse of the supply of UsQOs to incentives offered first by the AEC 
and later by the utilities in the context of new and developing market 
conventions is examined. The methodology used is microeconomic 
analysis, qualitatively applied to the history of price formation in the 
market. Because the study emphasizes the implications of the history 
of uranium price formation for forecasting supply response, the 
study presents many different kinds of data and evaluates their 
quality and appropriateness for forecasting. A simple, very-useful 
framework for analyzing the history of the market for UsOs was 
developed and used to describe supply responses in selected impor- 
tant periods of the industry’s development. It is concluded that the 
response of supply of UsOs to rising prices or to expectations of 
demand growth has been impressively strong. The potential reserve 
inventory is large enough to meet the needs for nuclear power 
generation through the end of this century. The price necessary to 
induce producers to find and produce these reserves is uncertain, 
partly because of problems inherent in estimating long-run supply 
curves and partly because recent inflation has created major uncer- 
tainties about the cost of future supplies. 


14052 (K-Trans—167) Production of enriched uranium and 
market conditions. Smirnov, Yu.V.; Veselova, M.V.; Kruglov, A.K.; 
Shmelev, V.M. Translated from At. Tekh. Rubezhom; No. 5, 
17(1976). 14p. Dep. NTIS, PC A02/MF AO}. 

Attention is given to estimates of the prospects of enriched 
uranium production and the conditions of the international market 
which determine the realization of planned nuclear energy develop- 
ment programs. Enrichment plants, both operating and planned, are 
discussed. Uranium enrichment contracts and exports of USA are 
discussed. 10 tables. (DLC) 


WASTE MANAGEMENT 


14053 Radioactive materials management. Energiespectrum; 1: 
No. 7, . 215-221(Jul 1977). (In Dutch). 

An introduction to the ICRP standards that will soon be valid 
are presented, followed by a survey of 38 lectures on radioactive 
materials management presented at the 1977 Salzburg Conference. 
The Netherlands Energy Research Centre observer mentions mainly 
the practice of waste-processing, radioactive materials transport and 
possibilities of subterranean disposal. 


14054 (ERDA—77-43) Alternatives for long-term management 
of defense high-level radioactive waste: Idaho Chemical Processing 
Plant, Idaho Falls, Idaho. (Energy Research and Development Ad- 
ministration, Washington, D.C. (USA)). Sep 1977. 178p. Dep. NTIS, 
PC A09/MF AOl1. 

This document presents alternatives for the long-term treat- 
ment and disposition of high-level radioactive defense wastes pres- 
ently stored as solids in bins at the Idaho Chemical Process Plant 
(ICPP) area of the Idaho National Engineering Laboratory. These 
defense wastes were generated by defense and test programs as 
opposed to wastes from commercial nuclear power programs. Pres- 
ently, all high-level waste produced at the ICPP is converted to a 
granular solid (calcine) by a calcination process. The calcine is 
stored in stainless steel bins which in turn are contained in under- 
ground, reinforced-concrete vaults. This storage mode has been 
demonstrated to be safe. Consistent with ERDA policy, alternatives 
for long-term management of high-level wastes are being evaluated. 
These methods, using the existing calcine as starting material, are 
described in the parent document. The document first describes the 
existing waste management facilities and processes in use at the 
ICPP (Section 2). The alternatives for disposition and processing are 
discussed in Section 3. The technology pertaining to the various 
alternatives being considered for the ICPP waste is described in 
Section 4. In Section 5, the risks associated with the various alterna- 
tives are evaluated. Costs are presented in Section 6, and the costs 
and risks are evaluated in Section 7. 


14055 (ORP/CSD—77-2, pp 2.45-2.81) Radwaste radium— 
radon risk. Schiager, K.J. (Univ. of Pittsburgh). 1977. 

From Workshop on policy and technical issues pertinent to 
the development of environmental protection criteria for radioactive 
wastes; Albuquerque, NM, USA (12 Apr 1977). 

In Workshop on policy and technical issues pertinent to the 
development of environmental protection criteria for radioactive 
wastes. 

Radium and radon represent the major hazard in several 
categories of radioactive waste, at least at some point in time. They 
will be the major hazard at all times in the most voluminous of the 
low-level wastes, i.e., the mining and milling wastes. Reduction of 
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radon inhalation exposures will be one of the most crucial and 
expensive objectives in low-level radioactive waste management. 
Natural environmental radioactivity presents an excellent analogue 
to other low-level but long-lived wastes for purposes of evaluating 
risks. There is an urgent need for criteria on quantities or concentra- 
tions of radioactivity that may be considered acceptable in the 
environment. Such criteria should be based on the same types of 
dose and cost considerations as used to establish environmental 
criteria for high-level waste disposal. The regulatory limit for 
radium-bearing materials subject to licensing cannot be reasonably 
established at 0.1 pCi/g. A concentration of approximately 15 to 20 
pCi/g should probably be the lower limit on concern for nonedible, 
or nonconsumable, environmental media. 


14056 (ORP/CSD—77-2, pp 3.19-3.25) Radioactive waste and 
public acceptance. Perkins, B. (Atomic Industrial Forum, Inc., Wash- 
ington, DC). 1977. 

From Workshop on policy and technical issues pertinent to 
the development of environmental protection criteria for radioactive 
wastes; Albuquerque, NM, USA (12 Apr 1977). 

In Workshop on policy and technical issues pertinent to the 
development of environmental protection criteria for radioactive 
wastes. 

Radioactive waste just happens to be the major issue in the 
public eye now—it could be replaced by another issue later. A 
survey is quoted to prove that wastes are not really one of the 
burning national issues of the day. The people opposing the nuclear 
program cannot be said to represent the public. The taste of the press 
for the melodramatic is pointed out. The issue needs to be presented 
with the proper perspective, in the context of the benefits and risks 
of nuclear power. (DLC) 


14057 (ORP/CSD—77-2, pp 1.47-1.49) Environmental impact 
statement, commercial radioactive waste management. Unruh, C.M. 
(Battc'le Pacific Northwest Labs., Richland, WA). 1977. 

From Workshop on policy and technical issues pertinent to 
the development of environmental protection criteria for radioactive 
wastes; Albuquerque, NM, USA (12 Apr 1977). 

In Workshop on policy and technical issues pertinent to the 
development of environmental protection criteria for radioactive 
wastes. 

A brief description is given of the ERDA’s preparation of a 
Se environmental impact statement for waste from the LWR 
uel cycle. (DLC) 


14058 (SAND—77-1178) TRU waste form and package criteria 
meeting. (Sandia Labs., Albuquerque, N.Mex. (USA)). Aug 1977. 
Contract EY-76-C-04-0789. 120p. (CONF-770458—). Dep. NTIS, 
PC A06/MF AOI1. 

From Tru waste form and package criteria meeting; Albu- 
querque, NM, USA (13 Apr 1977). 

The broad subject of the meeting is the overall ERDA TRU 
waste management program, although the discussions also cover 
performance criteria for the Waste Isolation Pilot Plant and their 
implications for the overall TRU program. Separate abstracts were 
prepared for all ten presentations. (DLC) 


14059 (SAND—77-1178, pp 69-77) Impact of proposed waste 
i on Rocky Flats as a prime waste generator. Vejvoda, E. Aug 

From Tru waste form and package criteria meeting; Albu- 
querque, NM, USA (13 Apr 1977). 

In TRU waste form and package criteria meeting. 

Rocky Flats is one of the largest generators of TRU wastes; 
most of it is sent to INEL in Idaho. Containers used for shipping are 
illustrated. The impact of the proposed waste criteria is discussed, 
particularly combustibles and added recording costs. (DLC) 


14060 (SAND—77-1178, pp 78-90) Radiolysis. Zerwekh, A. 
Aug 1977. 

From Tru waste form and package criteria meeting; Albu- 
querque, NM, USA (13 Apr 1977). 

In TRU waste form and package criteria meeting. 

Gas generation from organics in TRU waste is discussed. 
Laboratory experiments on ***Pu-contaminated wastes in containers 
were run. Wastes were examined after they were stored for awhile. 
Gas production from alpha-radiolysis of cellulosics and concrete was 
studied. Pressurizing of drum with *°*Pu (200g) in concrete is 
considered. The chemical reactions occurring in concrete are consid- 
ered, as is gamma-radiolysis. There is a dose-rate effect. A panel 
discussion is included. (DLC) 


14061 (SAND—77-1178, pp 91-96) Status of ERDA TRU waste 
packaging study. Doty, J.W. Jr. Aug 1977. 

From Tru waste form and package criteria meeting; Albu- 
querque, NM, USA (13 Apr 1977). 

In TRU waste form and package criteria meeting. 

This paper discusses the status of Task 3 of the TRU Waste 
Cyclone Drum Incinerator and Treatment System program. This 
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task covers acceptable TRU packaging for interim storage and 
terminal isolation. The kind of TRU wastes generated by contractors 
and its transport are discussed. Both drum and box systems are 
desirable. (DLC) 


14062 (SAND—77-1178, pp 97-104) Transportation of transur- 
anic wastes: the need for upgrading. Lowrey, B. Aug 1977. 

From Tru waste form and package criteria meeting; Albu- 
querque, NM, USA (13 Apr 1977). 

In TRU waste form and package criteria meeting. 

The need for a transport system study considering handling, 
packaging, overpacks, and transport schemes is supported by this 
review pe of the questions and problem areas in the transporta- 
tion of transuranic wastes. A generic approach to the study is 
outlined. (DLC) 


14063 (UCRL—79293) Risk assessment and radioactive waste 
management. Cohen, J.J. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 16 Aug 1977. Contract W-7405-ENG-48. 
19p. (CONF-770512—21). Dep. NTIS, PC A02/MF AO1. 

From Symposium on management of low level radioactive 
waste; Atlanta, GA, USA (23 May 1977). 

Problems associated with radioactive waste management, 
both technological and administrative, have become a serious con- 
straint in the development of nuclear power. An approach toward 
understanding these problems consists of placing them in a perspec- 
tive where the risks of radioactive waste management might be 
evaluated in relation to similar problems facing society so that 
consistent judgments can be made. 


14064 Waste management in nuclear power plants. Baum, G.R. 
(Bundesministerium des Innern, Bonn (Germany, F.R.)). Umwelt; 
No. 56, 5-7(Jun 1977). (In German). 

Waste management in nuclear power plants is discussed from 
the point of view of the Federal Government. It is pointed out that 
the Federal Minister of the Interior deems it necessary that the 
granting of further licences for nuclear power plants should be 
depend on a satisfactory solution to the waste management concept. 
Utilities should early prove that they have solved the problem of 
nuclear waste, as required under the Atomic Energy Act. According 
to the author, the present state of knowledge in the FRG concerning 
safety and scientific aspects will permit the construction of a German 
waste management plant. 


14065 Treatment and final storage of radioactive wastes from the 
nuclear fuel cycle. Krause, H. (Kernforschungszentrum Karlsruhe 
(Germany, F.R.)). Chem. Ztg.; 101: No. 5, 240-247(May 1977). (In 
German). 

Types, amounts and activity concentrations of the radioactive 
wastes arising from the different sections of the fuel cycle are 
described as well as the methods of their treatment and final dispos- 
al. By conversion to glass products, highly active fission product 
solutions can be transferred into a form well suited for final disposal. 
Low and medium level waste waters are purified so far that safe 
discharge or reuse is possible. The concentrates thus produced are 
incorporated into concrete or bitumen. Baling lends itself for treat- 
ment of non-combustible solid wastes. Combustible wastes can be 
incinerated, the residues are incorporated into concrete. For final 
storage of the conditioned wastes, salt formations in the deep under- 
ground are chosen in the Federal Republic of Germany. They offer 
a series of favourable preconditions for this purpose and guarantee 
the isolation of the radionuclides from the biocycle over secular 
periods of time. 


14066 E.C.C. programme in the field of radioactive wastes. Or- 
lowski, S. (Commission of the European Communities, Brussels 
(Belgium)). Rev. Gen. Nucl.; No. 6, 520-526(Dec 1976). (In French). 

After a description of the aims of the E.C.C. in the field of 
radioactive wastes, the contents and the structure of the programme 
developed for this purpose as well as its time schedule and financing, 
are presented. The state of work progress and the first results of the 
actions taken, whose application is marked by an active cooperation 
of numerous national experts are quoted. 


14067 Nuclear wastes: is it actually possible to speak simply of 
them. Giraud, B. Rev. Gen. Nucl.; No. 6, 485-489(Dec 1976). (In 
French). 

The different radioactive wastes (emitters a, 8, y) are de- 
fined. The problems arising from long duration wastes (a emitters) 
and the analyse of the different alternatives which may be consid- 
ered for their treatment and storage are considered. To conclude, the 
necessity of a quick development of the industrial structure capable 
of carrying out all the operations belonging to this last stage of the 
fuel cycle is evoked. 


14068 AEC sets basic policy line on treatment and disposal of 
radioactive waste. At. Jpn.; 20: No. 10, 13-19(Oct 1976). 

The AEC’s new policy line for the treatment and disposal of 
radioactive wastes is explained with three tables added. The first 
table was prepared by MITI’s Nuclear Fuel Advisory Committee 
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regarding the projections on the amounts of radioactive wastes to be 
discharged from nuclear power plants, fuel fabrication plants and 
reprocessing plants, and the other two tables were made by the AEC 
committee on technical development of radioactive waste manage- 
ment, the one proposed the developmental steps necessary for estab- 
lishing waste management technologies, and the other showed the 
related research and development items with target time schedule. 
The proper treatment and disposal of radioactive wastes are the 
problems that have to be resolved prior to the full development and 
utilization of nuclear energy. The Atomic Energy Commission set 
up a committee on July 29, 1975, to discuss the technologies on the 
management of radioactive wastes. The principle essential to the 
radioactive waste management was set, and it is desirable that this 
principle is put into practice with the cooperation and understanding 
of the people and all parties concerned. The countermeasures pro- 
posed will be subject to review yet as the technology makes further 
progress and they are as follows: on the high level radioactive waste 
management and the low-and intermediate-level radioactive waste 
management, the basic idea, targets and measures are given, and the 
methods for promoting experimental ocean dumping of low level 
radioactive wastes are proposed. 


14069 Research and development program of the radioactive 
wastes management. Genshiryoku Iinkai Geppo; 21: No. 7, 30-42(Oct 
1976). (In Japanese). 

Future plans of research and development on the radioactive 
wastes management, drafted by the AEC of Japan, are presented. 
Covering the next about ten years, the draft program is mainly for 
high-level liquid wastes from fuel reprocessing and low-level wastes 
from nuclear power generation. Descriptions, first on the present 
situation, then on the promotion measures and finally on the items of 
research/development, cover the following aspects: high-level liquid 
wastes, packages for sea disposal, low-level wastes disposal on land, 
and lower limits in radioactivity of the solid wastes. 


14070 Radioactive waste management alternatives. Baranowski, 
F.P. (Energy Research and Development Administration, Washing- 
ton, DC). Proc. Am. Power Conf.; 38: 122-130(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The information in the US ERDA "Technical Alternatives 
Document” is summarized. The first two points show that waste 
treatment, interim storage and transportation technologies for all 
wastes are currently available. Third, an assessment of integrated 
waste management systems is needed. One such assessment will be 
provided in our expanded waste management environmental state- 
ment currently planned for release in about one year. Fourth, 
geologies expected to be suitable for final geologic storage are 
known. Fifth, repository system assessment methods, that is a means 
to determine and assess the acceptability of a terminal storage facility 
for nonretrievable storage, must and will be prepared. Sixth, alterna- 
tives to geologic storage are not now available. Seventh, waste 
quantities and characteristics are sensitive to technologies and fuel- 
cycle modes, and therefore an assessment of these technologies and 
modes is important. Eighth, and most important, it is felt that the 
LWR fuel cycle can be closed with current technologies. 


14071 Processing of radioactive liquid waste by ion exchange at 
the Westinghouse Waltz Mill Site. Winnowski, W.S. (Westinghouse 
Electric Corp., Madison, PA). Proc. Am. Power Conf; 38: 913- 
920(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Ion-exchange treatment is a very satisfactory method for the 
processing of radioactive waste water and provides the following 
results: A total operating cost of about 11 cents per gallon for water 
whose gross beta activity is initially 10~* to 10~* wCi/ml; an ultimate 
activity, without ultrafiltration, of less than 3 x 10~* wCi/ml gross 
beta (DF = 12,000 or greater); easily attained concentrations of a 
few percent of MPCs for nearly all fission and corrosion product 
nuclides; no high-level liquid wastes are generated during the pro- 
cessing since the spent resin and charcoal are easily packaged and 
disposed of as solid radioactive waste; the ion-exchange process 
exhibits a high degree of reliability and a virtually trouble-free, 
unattended operation; and any significant changes in process water 
composition can be accommodated with only slight modification of 
the system in view of the multitude of ion-exchange materials 
currently available. 


WASTE PROCESSING 
REFER ALSO TO CITATION(S) 14030 
14072 (DP-MS—77-74) Development of an integrated facility for 


processing TRU solid wastes at the Savannah River Plant. Boersma, 
M.D.; Hootman, H.E.; Permar, P.H. (Du Pont de Nemours (E.I.) 
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and Co., Aiken, S.C. (USA). Savannah River Lab.). 1977. Contract 
EY-76-C-09-0001. 13p. (CONF-771208—2). Dep. NTIS, PC A02/ 
MF AOl. 

From Technical seminar on the treatment, conditioning and 
storage of solid alpha-bearing waste and cladding hulls; Paris, 
France (5 Dec 1977). 

An integrated facility is being designed for processing solid 
wastes contaminated with long-lived alpha emitting (TRU) nuclides; 
this waste has been stored retrievably at the Savannah River Plant 
since 1965. The stored waste, having a volume of 104 m® and 
containing 3 x 10° Ci of transuranics, consists of both mixed combus- 
tible trash and failed and obsolete equipment primarily from transur- 
anic production and associated laboratory operations. The facility 
for processing solid transuranic waste will consist of five processing 
modules: (1) unpackaging, sorting, and assaying; (2) treatment of 
combustibles by controlled air incineration; (3) size reduction of 
noncombustibles by plasma-arc cutting followed by decontamination 
by electropolishing; (4) fixation of the processed waste in cement; 
and (5) packaging for shipment to a federal repository. The facility is 
projected for construction in the mid-1980's. Pilot facilities, sized to 
manage currently generated wastes, will also demonstrate the key 
process steps of incineration of combustibles and size reduction/ 
decontamination of noncombustibles; these facilities are projected 
for 1980-81. Development programs leading to these extensive new 
facilities are described. 


14073 (MLM-MU—77-64-0004) TRU waste cyclone drum incin- 
erator and treatment system: January—March 1977. Luthy, D.F-.; 
Elswick, T.C.; Doty, J.W. (Mound Lab., Miamisburg, Ohio (USA)). 
1977. 37p. Dep. NTIS, PC A03/MF AO1. 

The burning of radioactive waste continued. Water problems 
initially had an adverse effect on the rate of particle removal from 
the off-gas until they were corrected. Otherwise incineration rates 
were comparable with those for simulant waste tests. Investigation 
of HCl gases escaping from the scrubber solution continued. A 
conceptual design for an automatic feed system for continuous 
burning was developed. Corrosion data were obtained for stainless 
steel components in the burning chamber and some modifications 
were made. A column of bone char was found to be superior to a 
hollow fiber ultrafiltration membrane in removing radioactive mate- 
rial from the scrubber solution. The composition of the scrubber 
solution was monitored and changes were noted. Accidents which 
might occur during the operation of the incinerator were considered. 
The construction of the incinerator frame hood with proposed 
modification would prevent any credible accidents from posing a 
serious hazard. 


14074 (PB—269491) Survey and evaluation of handling and dis- 
posing of solid low-level nuclear fuel cycle wastes. Mullarkey, T.B.; 
Jentz, T.L.; Connelly, J.M.; Kane, J.P. (NUS Corp., Rockville, Md. 
(USA)). Oct 1976. 164p. NTIS PC E16/MF E16. 

The report identifies the types and quantities of low-level 
solid radwaste for each portion of the nuclear fuel cycle, based on 
operating experiences at existing sites and design information for 
future installations. These facts are used to evaluate reference 1000 
MWe reactor plants in terms of solid radwaste generation. The effect 
of waste volumes on disposal methods and land usage has also been 
determined, based on projections of nuclear power growth through 
the year 2000. The relative advantages of volume reduction alterna- 
tives are included. Major conclusions are drawn concerning avail- 
able land burial space, light water reactors and fuel fabrication and 
reprocessing facilities. Study was conducted under the direction of 
an industry task force and the National Environmental Studies 
Project, a technical program of the Atomic Industrial Forum. Data 
was obtained from questionnaires sent to 8 fuel fabrication facilities, 
39 reactor sites and 6 commercial waste disposal sites. Additional 
data were gathered from interviews with architect engineering firms, 
site visits, contacts with regulatory agencies and published literature. 


14075 (SAND—77-1178, pp 105-116) Comparative study of 
waste processing. Shefelbine, H. Aug 1977. 

From Tru waste form and package criteria meeting; Albu- 
querque, NM, USA (13 Apr 1977). 

In TRU waste form and package criteria meeting. 

A broad-brush outline is given of what a systems study of the 
TRU waste processing problem might entail. The inputs that are 


necessary to the total system study are listed. A group discussion is 
included. (DLC) 


14076 (SAND—77-1178, pp 117-120) Controlled air inciner- 
ation. Borduin, L. Aug 1977. 

From Tru waste form and package criteria meeting; Albu- 
querque, NM, USA (13 Apr 1977). 

In TRU waste form and package criteria meeting. 

A very brief description is given of the controlled air inciner- 


ation process (100 lb/h throughput) under development at LASL. 
(DLC) 
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14077 Method of treatment of a mixture of air and at least 
partially radioactive rare gases. Faugeras, P.; Lecog, P.; Miquel, P.; 
Rouyer, H.; Simonet, G. (to Commissariat a l'Energie Atomique). 
US Patent 4,055,625. 25 Oct 1977. Priority date 31 Jul 1974, France. 
8p. 

The method of treatment of a mixture of air and at least 
partially radioactive gases such as xenon and krypton in particular, 
especially gaseous effluents derived from the reprocessing of irradi- 
ated nuclear fuels, comprises a stage of concentration of the rare 
gases in solution in liquid oxygen by cryogenic distillation of the 
light gases and especially nitrogen from the liquefied mixture. 


14078 Method of recovering krypton and xenon nuclides from 
waste gases. Schroeter, H.J.; Knoblauch, K.; Kronauer, P. (to Berg- 
werksverband GmbH). US Patent 4,054,427. 18 Oct 1977. Priority 
date 3 Mar 1972, German, Federal Republic of (F.R. Germany). 14p. 
A method of recovering krypton and xenon nuclides from 
waste gases of nuclear power plants which comprises conveying a 
stream of waste gas at atmospheric pressure through a bed of 
activated carbon in an adsorber until the nuclides begin to issue at 
the outlet of the adsorber. The bed is thereupon regenerated by 
reducing the pressure therein to 10 to 300 torr to obtain a desorption 
pas which can be admixed to waste gas by rinsing the bed with a 
uid (preferably an inert gas) at a pressure of 10 to 400 torr to obtain 
a stream of product gas which contains a high concentration of 
nuclides, and by thereupon raising the pressure in the adsorber with 
an inert gas back to atmospheric pressure. 


14079 Nuclear fuel cycle: (5) reprocessing of irradiated fuel. 
Williams, J.A. (British Nuclear Fuels Ltd., Risley, Eng.). J. Inst. 
Fuel; 50: No. 404, 153-160(Sep 1977). 

The evolution of the reprocessing of irradiated fuel and the 
recovery of plutonium from it is traced out, starting by following the 
Manhatten project up to the present time. A brief description of the 
plant and processes used for reprocessing is given, while the Purex 
process, which is used in all plants today, is given special attention. 
Some of the important safety problems of reprocessing plants are 
considered, together with the solutions which have been adopted. 
Some examples of the more important safety aspects are the control 
of activity, criticality control, and the environmental impact. The 
related topic of irradiated fuel transport is briefly discussed. 


14080 Process for decontaminating gas containing radioactive 
iodine. Hirano, M.; Takeshima, M.; Saito, T.; Shimozato, A. (to 
Hitachi, Ltd.). US Patent 4,045,539. 30 Aug 1977. Priority date 1 
Feb 1974, Japan. 6p. 

A vent gas containing radioactive iodine and methyl iodide is 
effectively decontaminated by chemically adsorbing the iodine con- 
tained in the vent gas onto an activated carbon layer at first, then 
physically adsorbing the methyl iodide contained in the vent gas 
onto another activated carbon layer separately disposed from the 
former activated carbon layer, and retaining the radioactive iodine 
and radioactive methyl iodide on the respective activated carbon 
layers for a definite period of radioactive decay. 


14081 Ceramic melting plant for solidifying HAW-solutions in 
boron silicate glass. Kaufmann, F.; Koschorke, H.; Weisenburger, S. 
(Kernforschungszentrum Karlsruhe (Germany, F.R.). Abt. zur Be- 
handlung Radioaktiver Abfaelle). Atomwirtsch., Atomtech.; 22: No. 7, 
389-390(Jul 1977). (In German). 

The technical pilot plan for the vitrification of highly active 
fission products is described briefly. The centre piece of the plant is a 
melting basin, the walls of which consist of 4 different ceramic 
materials (residence time investigation). The basin is heated by 
molybdenum electrodes. Present experimental results and technical 
data of the melting process are presented. 


14082 Removal of radioactive iodine and methyl! iodide by use of 
silver-impregnated resin. Hingorani, S.B. (Bhabha Atomic Research 
Centre, Bombay (India). Air Monitoring Section); Venkateswarlu, 
K.S. (Bhabha Atomic Research Centre, Bombay (India). Chemistry 
Div.). Chem. Eng. World; 12: No. 5, 59-60(May 1977). 

The use of Amberlite IR-120 (H*) resin impregnated with 
silver has been investigated in liquid medium for removal of radioac- 
tive iodine and labelled methyl! iodide. The adsorption of these 
species is found to be higher on the Ag-impregnated resin compared 
to activated charcoal. 


14083 Ceramic encapsulation of spent nuclear fuel. Energie; 29: 
No. 3, 89(Mar 1977). (In German) 


14084 Substance including highly radioactive waste and method 
for its production. Detilleux, E.; Van Geel, J.; Eschrich, H. (to 
European Company for the Chemical Processing of Irradiated Fuels, 
Mol (Belgium); Gelsenberg A.G., Essen (Germany, F.R.)). 
German(FRG) Patent 2,524,169/A/. 23 Dec 1976. 19p. (In German). 

The highly radioactive waste solutions remaining after pro- 
cessing irradiated nuclear fuel elements (e.g. by the Purex process) 
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can be taken to a final store in the solid state, where they are 
vitrified. It is proposed that the glass should be taken to the store in 
the form of granulated material, which is bedded in a matrix made of 
pure metal or of alloys. The metallic matrix containing the granulat- 
ed material can be made into bodies which are covered by corrosion- 
resistant material (stainless steel, titanium, graphite, lead, aluminium 
or their alloys) and can be used as heat source (seawater distillation) 
or sources of radiation (sterilization of food). The granulating pro- 
cess is described. Lead antimony zinc alloy (84%-12%-4%)is par- 
ticularly suitable for the matrix. 


14085 Vitrification of fission products. Bonniaud, R. (CEA 
Centre de Marcoule, 30 - Bagnols-sur-Ceze (France). Section de 
Solidification des Produits de Fission). Rev. Gen. Nucl.; No. 6, 490- 
495(Dec 1976). (In French). 

Between the two operating vitrification technical process - 
‘en pot’ and continuous - it is the later tat has been choosen in France 
to be developed on industrial scale. Having first defined the main 
characteristics of this technical process, the industrial vitrification 
plant which is to be improved at Marcoule in 1977 is described. 


14086 Treatment of effluent gases at high temperature. Applica- 
tion to the destruction of radioactive wastes by heat treatment. Cha- 
puis, A.M.; Chevalier, G.; Dupoux, J.; Pradel, J.; Zettwoog, P. 
(CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 
(France). Dept. de Protection). Rev. Gen. Nucl.; No. 6, 508-512(Dec 
1976). (In French). 

The heat treatment of wastes generates effluent gases at high 
temperature which could contain some chemical pollutants and, in 
the case of radioactive wastes, some radioelements. To help the 
treatment of purification of these gases, several solutions are possi- 
ble. Four techniques are presented: the pyrolysis of wastes which 
generates to low gas quantities and diminishes the carrying away of 
the dust by the gas, the afterburning of the unburnt matter in a 
silicon carbide chamber, the filtration at high and at medium tem- 
perature through regenerable filters. 


14087 Leak test of the pipe line for radioactive liquid waste. 
Machida, C. (Japan Atomic Energy Research Inst., Tokyo); Mori, S. 
Hoken Butsuri; 11: No. 4, 315-321(Dec 1976). (In Japanese). 

In the Tokai Research Establishment, most of the radioactive 
liquid waste is transferred to a wastes treatment facility through pipe 
lines. As part of the pipe lines a cast iron pipe for town gas is used. 
Leak test has been performed on all joints of the lines. For the joints 
buried underground, the test was made by radioactivity measure- 
ment of the soil; and for the joints in drainage ditch by the pressure 
and bubble methods. There were no leakage at all, indicating integri- 
ty of all the joints. On the other hand, it is also known by the other 
test that the corrosion of inner surface of the piping due to liquid 
waste is only slight. The pipe lines for transferring radioactive liquid 
waste are thus still usable. 


14088 Method and plant to dispose of liquid radioactive wastes 
from nuclear power stations. Baatz, H. (to STEAG Kernenergie 
G.m.b.H., Essen (Germany, F.R.)). German(FRG) Patent 2,520,850/ 
A/. 18 Nov 1976. 15p. (In German). 

It is proposed to separate radioactive wastes from nuclear 
power stations into a solid and a liquid part by means of mechanical 
dehydration. The liquid part is recirculated into the hold-up tank, 
while the solid part, together with a solidification agent, is filled into 
waste storage containers for final storage. A plant for the implemen- 
tation of this process is described. 


14089 Method and apparatus for the treatment of radioactive or 
toxic waste waters. Hofstaetter, K.; Glock, J.; Jakusch, H. (to 
Schoeller-Bleckmann Stahlwerke A.G., Vienna  (Austria)). 
German(FRG) Patent 2,304,961/C/. 26 May 1976. 4p. (In German). 

A method is described which proposes to store radioactive or 
toxic waste water in a binder, e.g. bitumen, for disposal. First of all, 
the liquid contained in the waste water is evaporated so that the 
radioactive or toxic part remains in solid form. This solid, whose 
specific gravity must be higher than that of the binder, is put on the 
surface of the binder, e.g. bitumen. Due to gravity it is embedded by 
sedimentation and completely covered by the binder. An apparatus 
with two variants to carry out the process is described, with particu- 
lar emphasis on the advantages as compared to conventional meth- 
ods. 


14090 Present situation and policy on the high level waste man- 
agement in France. Vitrification of fission products. Couture, J. 
(CEA, 75 - Paris (France)). Genshiryoku Chosa Jiho; No. 9, 188- 
205(1976). (In Japanese). 

From 9. annual conference of the Atomic Industrial Forum; 
Tokyo, Japan (10 Mar 1976). 

The vitrification process for solidifying fission products used 
in a demonstration plant called A.V.M. with a capacity of 100 tons 
per year is reported. Glass can contain approximately all quantity of 
fission products, because the molten glass dissolves almost all oxides. 
Borosilicate glass is more appropriate due to its good stability to 
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radiation and resistance to corrosion than phosphate glass. The 
continuous process using a rotary kiln of 3.6 m long and 0.27 m O.D. 
with a 270 kW induction furnace divided into four sections has been 
developed. The demonstration plant can treat HLW at the rate of 40 
I/hr and produce glass at the rate of 18 kg/hr. The melting tempera- 
ture is 1,150 deg C. The construction of A.V.M. (Marcoule vitrifica- 
tion facility) will be completed in 1975, and the inactive test will be 
performed between the first quarter of 1976 and the first quarter of 
1977. Hot run will be started from April 1977 on. A project for the 
construction of a solidifying plant having 1,000 tons per year capac- 
ity corresponding to the fuel reprocessing for LW reactors is in the 
planning stage. The exhaust gas from the furnaces contains moisture, 
NO sub(x), some volatile matter (B, Cs, Ru and fluorides) and dusts. 
The dusts are removed with a wet scrubber and returned to the 
calcinator. 


14091 Liquid radioactive waste concentration methods. Konstan- 
tinov, P.; Dermendzhiev, Kh.; Velikov, V. (Nauchno-Izsledovatelski 
Inst. po Radiologiya i Radiatsionna Khigiena, Sofia (Bulgaria)). 
Khig. Zdraveopazvane; 19: No. 5, 489-493(1976). (In Bulgarian). 

Methods for concentrating liquid radioactive wastes (LRW) - 
an important step in waste processing procedures aimed at reducing 
hazards to personnel and the public - are reviewed, and some of their 
advantages and drawbacks pointed out. Chemical LRW-treatment 
methods include coagulation (by aluminium sulfate, ferric chloride, 
etc.), soda-lime softening of water, as well as techniques based on 
specific reactions with particular nuclides. By addition of sorbents 
(clay, activated charcoal, etc.) the chemical scavenging effect is 
enhanced, while use of flocculating agents (sodium polyalginate, 
polyacrylamide, synthetic polymers, etc.) produces accelerated de- 
position of resulting precipitates. A second major LRW-concentra- 
tion method is evaporation, which is relatively expensive and, more- 
over, inapplicable in the case of volatile radionuclides escaping into 
the fume-and-vapor phase. It is emphasized that to overcome diffi- 
culties due to presence of contaminants such as saponaceous, organic 
or mineral oil matter, use of defoaming agents is indicated. A third 
important LRW-concentration method is that by ion exchange; 
synthetic as well as natural organic ion exchan.gers are in use. There 
are a number of other methods that also find application, such as 
biological techniques, electrodialysis, embedding in bitumen or as- 
phalt, sand filtration, etc. 


14092 Influence of some surfactants on the purification of waste 
solutions by evaporation. Shvedov, V.P.; Strizhov, S.G. Radiokhi- 
miya; 18: No. 2, 291-294(1976). (In Russian). 

The article discusses problems of the influence of various 
surfactants on the purification of waste solutions by evaporation. It 
was found that when sewage is evaporated, the coefficient of purifi- 


cation from ®*Sr and '*’7Cs depends on the nature of the boiling, the - 


presence and height of the rise of the foam, as well as on the nature 
of the medium (acid, alkaline, neutral). In the course of the reaction 
the coefficient of distribution of **Sr and '°7Cs between the foam 
and the solution was determined. 


14093 Method of controlling a distillatory coulumn in a liquefac- 
tion and distillation device for radioactive rare gases. Kimura, S.; 
Awata, Y. (to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1976- 
146,697/A/. 11 Jun 1975. 3p. (In Japanese). 

To automatically and securely perform controlling purity of 
column bottom liquid, which is most difficult in the liquefaction and 
distillation device, for liquefying and separating rare gas krypton in 
fuel reprocessing gases, a difference in temperature between the 
column bottom liquid (column top) and the distillation portion is 
detected so as to maintain temperature in the distillation portion of 
the distilling column constant, and the vaporization amount of 
column bottom liquid is varied with the difference in temperature to 
control purity of the column bottom liquid. 


14094 Cooling process in separation devices of krypton gas. 
Kimura, S.; Sugimoto, K. (to Hitachi Ltd., Tokyo (Japan)). Japanese 
Patent 1976-146,698/A/. 11 Jun 1975. 3p. (In Japanese). 

To prevent entry of impurities into purified gases and to 
detect leaks of heat exchanger in a separation and recovering device 
of krypton gas by means of liquefaction and distillation, an interme- 
diate refrigerant having the same or slightly higher boiling point 
than that of gas to be cooled is used between the gas to be cooled 
(process gas) and refrigerant (nitrogen), and the pressure of the gas 
to be cooled is controlled to have a pressure higher than the 
intermediate refrigerant to cool the gas to be cooled. 


14095 Device for separating and concentrating rare gases contain- 
ing krypton gas. Kimura, S.; Sugimoto, K. (to Hitachi Ltd., Tokyo 
(Japan)). Japanese Patent 1976-146,699/A/. 11 Jun 1975. 3p. (In 
Japanese). 

In orer to highly concentrate krypton by means of adsorption 
and desorption of activated carbon, in a device for continuously 
separating and concentrating rare gases containing krypton gas by 
means of adsorbing and desorbing operation of activated carbon, the 
device includes adsorbers arranged in parallel and more than two 


NUCLEAR FUELS 1469 


stages of adsorbers arranged in series with the first mentioned 
adsorbers with the amount of activated carbon filled successively 
reduced, and a cooling mechanism for cooling the adsorbers when 
adsorbed and a heating mechanism for heating the adsorbers when 
desorbed. 


14096 Method for processing radioactive wastes containing 
sodium. Kubota, T. (to Mitsui Shipbuilding and Engineering Co. 
Ltd., Tokyo (Japan)). Japanese Patent 1976-146,700/A/. 10 Jun 
1975. Sp. (In Japanese). 

The object is to bake, solidify and process even radioactive 
wastes containing large amounts of sodium. To achieve this H and or 
NH, zeolites of more than 90g per chemical equivalent of sodium 
present in the waste is added to and left in radioactive wastes 
containing sodium, after which they are fed to a kiln such as rotary 
cylindrical kiln, spray kiln and the like to bake and solidify the 
wastes at 350 to 800°C. Thereby, it is possible to bake and solidify 
even radioactive wastes containing sodium, which has been impossi- 
ble to do so previously. 


14097 Organic iodine removing means. Kawaguchi, O. (to Hita- 
chi Ltd., Tokyo (Japan)). Japanese Patent 1976-110,200/A/. 24 Mar 
1975. 3p. (In Japanese). 

To remove radioactive organic iodine by employing ordinary 
inexpensive active carbon, an exhaust line in exhaust equipment 
containing radioactive organic iodine is provided with a reaction box 
for pouring simple non-radioactive iodine, and heating means for 
increasing the temperature of the exhaust gas is provided on the 
pouring portion of the discharge box or the discharge side of the 
pouring portion. With such construction, the radioactive organic 
iodine is changed into simple iodine in the reaction box, so that it can 
be substantially totally adsorbed by the active carbon filter and 
attenuated. 


WASTE DISPOSAL AND STORAGE 


REFER ALSO TO CITATION(S) 14048, 14074, 14135, 14137, 
15097, 15099, 16045 


14098 (ICP—1118) Leak testing fuel stored in the ICPP fuel 
storage basin. Lee, J.L.; Rhodes, D.W. (Idaho National Engineering 
Lab., Idaho Falls (USA)). Jun 1977. Contract EY-76-C-07-1540. 18p. 
Dep. NTIS, PC A02/MF AO1. 

Irradiated fuel to be processed at the Idaho Chemical Pro- 
cessing Plant is stored under water at the CPP-603 Fuel Storage 
Facility. Leakage of radionuclides through breaks in the cladding of 
some of the stored fuels contaminates the water with radionuclides 
resulting in radiation exposure to personnel during fuel handling 
operations and contamination of the shipping casks. A leak test 
vessel was fabricated to test individual fuel assemblies which were 
suspected to be leaking. The test equipment and procedures are 
described. Test results demonstrated that a leaking fuel element 
could be identified by this method; of the eleven fuel assemblies 
tested, six were estimated to be releasing greater than 0.5 Ci total 
radionuclides/day to the basin water. 


14099 (ORNL/SUB—75/70347) Evaluation of excavation expe- 
rience: Pierre shale. Final report. Abel, J.F. Jr.; Gentry, D.W. (Union 
Carbide Corp., Oak Ridge, Tenn. (USA). Office of Waste Isolation). 
27 Jun 1975. Contract W-7405-ENG-26. 115p. Dep. NTIS, PC A06/ 
MF AOl. 

Pierre shale and its stratigraphic equivalents represent a po- 
tentially favorable geologic environment for underground storage of 
hazardous waste products. These rock formations cover great areal 
and vertical extents, and represent some of the least permeable rock 
formations within the continental United States. There are, however, 
several engineering problems associated with constructing under- 
ground openings in Pierre shale. This formation is relatively weak 
and tends to deteriorate rather rapidly if not protected from the mine 
environment. It will be necessary to place all underground openings 
below the surficially weathered upper 50 to 70 feet of Pierre shale 
which contains groundwater moving on fracture permeability. The 
optimum site for disposal of hazardous waste in Pierre shale, or its 
stratigraphic equivalents, would be a seismically stable platform 
bounded on all sides by faults. The optimum size of individual 
openings would be the minimum necessary for access, storage, and 
retrieval of waste components. Underground excavations in Pierre 
shale must be made with care, must be of limited dimensions, must 
be widely spaced, must be protected from prolonged contact with 
the mine environment, must be supported immediately after excava- 
tion, and must be sited to avoid areas of faulting and(or) intense 
jointing. Underground openings constructed with boring machines 
and supported with wet shotcrete are recommended. 


14100 (ORNL/SUB—3706/1) Analysis and evaluation of the 
rock mechanics aspects of the proposed salt mine repository. Summary 
progress report RSI-0002. Gnirk, P.F.; Hoskins, E.R.; Pariseau, 
W.G.; Russell, J.E.; Wawersik, W.R. (RE/SPEC, Inc., Rapid City, 
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S.Dak. (USA)). 30 Jun 1972. Contract W-7405-ENG-26. 47p. Dep. 
NTIS, PC A03/MF AO1. 

From an experimental viewpoint, the short-time, isothermal 
strength properties of the rock members are less than anticipated; 
however, this may be a reasonable consequence of the core samples 
being subjected to several freeze-thaw cycles. The creep data ob- 
tained thus far appears to imply that experiments of greater time 
duration are necessary in order to achieve steady-state and creep 
rupture conditions. The current rheological model used in the vis- 
coelastic code involves the use of a creep parameter which is 
directly proportional to the mean stress level; this assumption is 
subject to question, but additional creep data are required in order to 
refine the constitutive law. The code calculations imply that a 
potential for pillar spall exists, due to the stress concentrations and 
tension stresses in the rib. An increase in temperature in the pillar 
will undoubtedly aggravate the situation by reducing the strength 
and increasing the ductility and flow characteristics of the salt. 19 
figures. 


14101 (ORP/CSD—77-2, pp 2.3-2.23) Policy and technical con- 
ae for intermediate-level and low-level radioactive waste. 
1977 

From Workshop on policy and technical issues pertinent to 
the development of environmental protection criteria for radioactive 
wastes; Albuquerque, NM, USA (12 Apr 1977). 

In Workshop on policy and technical issues pertinent to the 
development of environmental protection criteria for radioactive 
wastes. 

This section has addressed issues, topics, and considerations 
related to low-level and intermediate-level wastes that are basic to 
developing and establishing environmental radiation protection crite- 
ria for radioactive wastes. Applicability of criteria, criteria consider- 
ations for sites, control of radiological impact to the population, and 
long-term considerations are discussed. (DLC) 


14102 (ORP/CSD—77-2, pp 2.31-2.35) State's viewpoint on ra- 
dioactive waste criteria. Hardin, C.M. (Kentucky Department for 
Human Resources, Frankfort). 1977. 

From Workshop on policy and technical issues pertinent to 
the development of environmental protection criteria for radioactive 
wastes; Albuquerque, NM, USA (12 Apr 1977). 

In Workshop on policy and technical issues pertinent to the 
development of environmental protection criteria for radioactive 
wastes. 

The current definition of low-level and intermediate wastes, 
with respect to personnel protection, but neglecting long-term envi- 
ronmental impacts, is not acceptable. A baseline numerical value 
should be fixed early for population and individual exposures from 
the handling, storage, and burial of radioactive wastes. One problem 
in shallow land burial sites is that they generally provide regional 
and national benefits, and only indirectly benefit the state; thus, any 
siting criteria must include state, regional, and national perspectives. 
The following recommendations are offered: waste should be segre- 
gated into treated waste and low-specific-gravity waste; categoriza- 
tion shouldn't be based on external exposure rates; standards should 
be based on leaching rate in water; perpetual care programs should 
be based on the biological hazards, and any new criteria developed 
should not be immediately applied to existing sites. (DLC) 


14103 (ORP/CSD—77-2, pp 3.27-3.37) Enhancing public accept- 
ability. Varanini, E.E. III. (California Conservation and Develop- 
ment Commission, Sacramento, CA). 1977. 

From Workshop on policy and technical issues pertinent to 
the development of environmental protection criteria for radioactive 
wastes; Se. NM, USA (12 Apr 1977). 

Workshop on policy and technical issues pertinent to the 
Quediquaan of environmental protection criteria for radioactive 
wastes. 


California's state bills on nuclear power/waste and its Energy 
Commission are discussed. Criticism of the Commission is answered. 
Three levels of acceptability are outlined: engineering acceptance, 
marketing acceptance, and public acceptance. The prerequisites for a 
transition from public anxiety and suspicion to public confidence are 
set forth. (DLC) 


14104 (ORP/CSD—77-2, pp 3.47-3.52) Public acceptability of 
risk from radioactive waste. Roper, B.W. (Roper Organization, Inc., 
New York). 1977. 

From Workshop on policy and technical issues pertinent to 
the development of environmental protection criteria for radioactive 
wastes; Albuquerque, NM, USA (12 Apr 1977). 

In Workshop on policy and technical issues pertinent to the 
development of environmental protection criteria for radioactive 
wastes. 

Public polls show that the public is growing more concerned 
about nuclear power and waste. People need to be made aware of 
the energy crisis and of the trade-offs involved. Polls should also be 
conducted to assess people's knowledge of atomic energy and the 
waste disposal problem. The strength of pressure groups is pointed 
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out. Recent polls show increasing public confidence in government 
Officials; one indicated that 64% (vs. 24%) voted that expert groups 
should decide how atomic wastes should be disposed of. (DLC) 


14105 (ORP/CSD—77-2, pp 2.25-2.30) Commercial radioactive 
waste disposal: marriage or divorce. Corbett, J.S. (Chem-Nuclear 
Systems, Inc., Bellevue, WA). 1977. 

From ‘Workshop on policy and technical issues pertinent to 
the development of environmental protection criteria for radioactive 
wastes; Albuquerque, NM, USA (12 Apr 1977). 

In Workshop on policy and technical issues pertinent to the 
development of environmental protection criteria for radioactive 
wastes. 

It is shown that the state (South Carolina) is doing a good job 
in regulating the South Carolina disposal facility of Chemo-Nuclear 
Inc., and that there is no need for the NRC to reassert Federal 
control. The efforts in developing a low-level site in New Mexico 
are described. The NRC Task Force report on Federal/state regula- 
tion of commercial low-level radioactive waste burial grounds is 
discussed. (DLC) 


14106 (ORP/CSD—77-2, pp 2.37-2.43) Policy considerations of 
low-level and intermediate-level radioactive wastes from a public inter- 
est perspective. Rodgers, S. (Central Clearing House, Sante Fe, NM). 
1977. 

From Workshop on policy and technical issues pertinent to 
the development of environmental protection criteria for radioactive 
wastes; Albuquerque, NM, USA (12 Apr 1977). 

In Workshop on policy and technical issues pertinent to the 
development of environmental protection criteria for radioactive 
wastes. 

A critical, environmentalist view is taken of the problem of 
low-level radioactive waste disposal. Policy questions and needs for 
additional data are listed. The lack of a requirement for environmen- 
tal impact statements prior to site licensing is pointed out. Some of 
New Mexico’s experiences are briefly recounted. The need for 
definitions for radioactive wastes is pointed out. (DLC) 


14107 (ORP/CSD—77-2, pp 3.39-3.45) Public acceptance of 
radioactive wastes disposal: an archaeologist's perspective. Rathje, 
W.L. (Univ. of Arizona, Tucson). 1977. 

From Workshop on policy and technical issues pertinent to 
the development of environmental protection criteria for radioactive 
wastes; Albuquerque, NM, USA (12 Apr 1977). 

In Workshop on policy and technical issues pertinent to the 
development of environmental protection criteria for radioactive 
wastes. 

The various types of significance of archeological resources 
are outlined. The future pr asm of radioactive waste disposal 
sites are next considered. Concealment of radioactive sites is not 
advisable, as shown by looting of the Egyptian pyramids; intentional 
or unintentional discovery in the future is likely. Once sites are 
evaluated and trade-offs analyzed, the public must be taken into 
confidence. The decision must be made before the waste is pro- 
duced. (DLC) 


14108 (ORP/CSD—77-2, pp 3.53-3.56) Public acceptability of 
risk of radioactive waste disposal. Millerd, W.H. (Center for Science 
in the Public Interest, Washington, DC). 1977. 

From Workshop on policy and technical issues pertinent to 
the development of environmental protection criteria for radioactive 
wastes; Albuquerque, NM, USA (12 Apr 1977). 

In Workshop on policy and technical issues pertinent to the 
development of environmental protection criteria for radioactive 
wastes. 

A "public interest” viewpoint is presented on the disposal of 
radioactive wastes. Criteria for the development of disposal methods 
are needed. The current program to develop disposal sites and 
methods has become an experiment. The advantages and disadvan- 
tages of radwaste disposal as an ongoing experiment are discussed 
briefly. (DLC) 


14109 (ORP/CSD—77-2, pp 1.21-1.25) Considerations in estab- 
lishing criteria for nuclear waste facilities. Taylor, W.C. (Michigan 
State Univ., East Lansing). 1977. 

From Workshop on policy and technical issues pertinent to 
the development of environmental protection criteria for radioactive 
wastes; Albuquerque, NM, USA (12 Apr 1977). 

In Workshop on policy and technical issues pertinent to the 
development of environmental protection criteria for radioactive 
wastes. 

The impact of accidental events may well be different for 
alternative sites. The problem of combining routine releases (moder- 
ate probability, low risk) with accidents (low probability, high risk) 
into a single criterion is touched upon. The advantages offered by 
retrievability and multiplicity are discussed. Trade-off between prob- 
ability and risk is discussed. Finally, some perspectives on safety are 
offered. (DLC) 
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14110 (ORP/CSD—77-2) Workshop on policy and technical 
issues pertinent to the development of environmental protection crite- 
ria for radioactive wastes. (Environmental Protection Agency, Wash- 
ington, D.C. (USA)). 1977. 300p. (CONF-770451—). Protection 
Agency, Washington, DC. 

From Workshop on policy and technical issues pertinent to 
the development of environmental protection criteria for radioactive 
wastes; Albuquerque, NM, USA (12 Apr 1977). 

The papers and discussions are arranged into three topics 
dealing with high-level waste, intermediate- and low-level waste, 
and public acceptability of the risk. Summaries of working groups 
and prepared statements from the public are also included. Separate 
abstracts were prepared for 15 of the papers; one paper was pro- 
cessed previously. (DLC) 


14111 (ORP/CSD—77-2, pp 1.3-1.9) Policy and technical con- 
siderations for high-level radioactive wastes: a statement of issues and 
objectives. 1977. 

From Workshop on policy and technical issues pertinent to 
the development of environmental protection criteria for radioactive 
wastes; Albuquerque, NM, USA (12 Apr 1977). 

In Workshop on policy and technical issues pertinent to the 
development of environmental protection criteria for radioactive 
wastes. 

There are a number of issues that EPA must consider in 
translating broad policy considerations into environmental protec- 
tion criteria for high-level and TRU-contaminated waste. This paper 
reviews these issues and suggests some questions for discussion at 
this workshop. (DLC) 


14112 (ORP/CSD—77-2, pp 1.13-1.19) Policy and technical 
considerations for high-level radioactive waste. Davis, O.H. (Pacific 
Gas and Electric Co., San Francisco). 1977. 

From Workshop on policy and technical issues pertinent to 
the development of environmental protection criteria for radioactive 
wastes; Albuquerque, NM, USA (12 Apr 1977). 

In Workshop on policy and technical issues pertinent to the 
development of environmental protection criteria for radioactive 
wastes. 

A rephrasing of the policy issues facing EPA in radioactive 
waste disposal is offered. It is stated that an adequate technical 
knowledge base does exist for the geological disposal of high-level 
and transuranic waste. Some of the characteristics of EPA's “unusu- 
al standard” are described, together with how it should and should 
not be applied. The importance of using relative risk analysis along 
with the customary risk-benefit analysis is pointed out. (DLC) 


14113 (PB—269001) Review and assessment of deep-well injec- 
tion of hazardous waste. Volume I. Final report. Reeder, L.R.; Cobbs, 
J.H.; Field, J.W. Jr; Finley, W.D.; Vokurka, S.C. (Reeder (Louis R.) 
and Associates, Tulsa, Okla. (USA)). Jun 1977. Contract EPA-68-03- 
2013. 215p. NTIS PC A10/MF AO1. 

This four volume report is a review and assessment of the 
adequacy of deep-well waste injection systems to receive hazardous 
wastes and to define what effects that these wastes will have upon 
the environment when injected into subsurface reservoirs. All as- 
pects of deep-well injection systems are considered. A comprehen- 
sive bibliography, chemical waste profiles, deep-well inventory, case 
histories, microbiological research, deep-well and hazardous waste 
research, legal aspects and an inventory of statues and regulations 
governing waste injection are discussed in the text and detailed in 
the appendices. 


14114 (PB—269002) Review and assessment of deep-well injec- 
tion of hazardous waste. Volume II. Appendices, A, B, and C. Final 
report. Reeder, L.R.; Cobbs, J.H.; Field, J.W. Jr; Finley, W.D.; 
Vokurka, S.C. (Reeder (Louis R.) and Associates, Tulsa, Okla. 
(USA)). Jun 1977. Contract EPA-68-03-2013. 315p. NTIS PC Al4/ 
MF AOI. 

A review and analysis of the available information related to 
deep-well injection, and an assessment as to the adequacy of this 
method for managing hazardous wastes and ensuring protecting the 
environment was made. This volume is comprised of Appendices A, 
B, and C. Appendix A is the Bibliography of literature used during 
the study. Appendix B is a compilation of patents related to deep- 
well systems. Appendix C provides available chemical and toxicolo- 
gical characterization profiles of chemical wastes being injected into 
deep-wells. 


14115 (PB—269003) Review and assessment of deep-well injec- 
tion of hazardous waste. Volume III. Appendix D. Final report. 
Reeder, L.R.; Cobbs, J.H.; Field, J.W. Jr; Finley, W.D.; Vokurka, 
S.C. (Reeder (Louis R.) and Associates, Tulsa, Okla. (USA)). Jun 
1977. Contract EPA-68-03-2013. 560p. NTIS PC A24/MF AOI. 

This report presents contractors inventory of industrial waste 
injection wells through December 31, 1974. The inventory was 
developed by incorporating data from previous inventories and data 
collected from state agencies or individual operations. Data are 
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presented on geology, waste characteristics, well design and surface 
equipment, operations, and monitoring. 


14116 (PB—269004) Review and assessment of deep-well injec- 
tion of hazardous waste. Volume IV. Appendices E, F, G, H, I, and J. 
Final report. Reeder, L.R.; Cobbs, J.H.; Field, J.W. Jr; Finley, W.D.; 
Vokurka, S.C. (Reeder (Louis R.) and Associates, Tulsa, Okla. 
(USA)). Jun 1977. Contract EPA-68-03-2013. 413p. NTIS PC A18/ 
MF AO1. 

The report is comprised of Appendices E, F, G, H, I, and J. 
Appendix E provides limited case histories of actual industrial waste 
injection well operations and provide examples of unacceptable and 
acceptable operations. Appendix F discusses recent research on 
microbiological aspects of deep-wells. Appendix G is a summary of 
research related to deep-well injection, while Appendix H is a 
summary of research dealing with treatment of hazardous wastes. 
Legislation, regulations, and policies governing deep-well injection 
operations are provided in Appendix I. Appendix J was added by 
EPA so that readers would have the benefit of clarifying information 
that resulted from review of this document. 


14117 (SAND—77-1178, pp 13-33) Proposed WIPP TRU waste 
form criteria, Scully, L. Aug 1977. 

From Tru waste form and package criteria meeting; Albu- 
querque, NM, USA (13 Apr 1977). 

In TRU waste form and package criteria meeting 

The draft TRU Waste Acceptance Criteria is ry All 
points of view must be considered. This draft is not new or unique. 
Differences in storage purpose and conditions must be considered. 
The criteria must be dynamic and must be supported with level-of- 
effort R and D as well as "brushfire’’ R and D. When a reasonable 
doubt exists, we must be conservative. A panel discussion is includ- 
ed. (DLC) 


14118 (SAND—77-1178, pp 34-37) Commercial and ERDA 
waste packaging criteria: possible similarities and differences. Lowrie, 
B. Aug 1977. 

From Tru waste form and package criteria meeting; Albu- 
querque, NM, USA (13 Apr 1977). 

In TRU waste form and package criteria meeting. 

The schedule calls for hot operation of two waste repositories 
by the end of 1985, and these facilities will have to be licensed. This 
licensing requirement sets the commercial program apart from the 
ERDA defense waste program. Packaging criteria are discussed for 
commercial and ERDA wastes. The different NRC, DOT, and EPA 
criteria are considered. (DLC) 


14119 (SAND—77-1178, pp 38-43) Effect of combustibles on 
safety in waste repositories. Matthews, S.C. Aug 1977 

From Tru waste form and package criteria meeting; Albu- 
querque, NM, USA (13 Apr 1977). 

In TRU waste form and package criteria meeting. 

The problem of preventing fires is discussed in some depth. 
Regulation aspects are considered; the Mining Enforcement and 
Safety Administration, among others, may get involved. Some un- 
usual mine fires are described briefly. Electrical equipment probably 
accounts for over half the mine fires. In the repository, cables will be 
placed in conduits. Ventilation is considered. The present approach 
is not to introduce combustibles (such as asphalt) into the repository. 
The criteria developed for the Lyons salt mine 6 years ago are 
discussed. (DLC) 


14120 (SAND—77-1178, pp 44-68) Characterize TRU waste in- 
ventories and relate characterization to proposed criteria. Wehmann, 
G.; Hootman, H.E.; Zweifel, H. Aug 1977 

From Tru waste form and package criteria meeting; Albu- 
querque, NM, USA (13 Apr 1977). 

In TRU waste form and package criteria meeting. 

Problems connected with TRU waste storage at INEL 
(Idaho), Savannah River, and Hanford are described. Recording, 
containers, combustibility, and retrievability are considered. A panel 
discussion is included. (DLC) 


14121 (TREE—1172) Transport, handling, and interim storage 
of intermediate-level transuranic waste at the INEL. Metzger, J.C.; 
Snyder, A.M. (EG and G Idaho, Inc., Idaho Falls (USA)). Sep 1977. 
Contract EY-76-C-07-1570. 52p. Dep. NTIS, PC A04/MF A011. 

The Idaho National Engineering Laboratory stores transur- 
anic (TRU)-contaminated waste emitting significant amounts of beta- 
gamma radiation. This material is referred to as intermediate-level 
TRU waste. The Energy Research and Development Administration 
requires that this waste be stored retrievably during the interim 
before a Federal repository becomes operational. Waste form and 
packaging criteria for the eventual storage of this waste at a Federal 
repository, i.e., the Waste Isolation Pilot Plant (WIPP), have been 
tentatively established. The packaging and storage techniques now 
in use at the Idaho National Engineering Laboratory are compatible 
with these criteria and also meet the requirement that the waste 
containers remain in a readily-retrievable, contamination-free condi- 
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tion during the interim storage period. The Intermediate Level 
Transuranic Storage Facility (ILTSF) provides below-grade storage 
in steel pipe vaults for intermediate-level TRU waste prior to ship- 
ment to the WIPP. Designated waste generating facilities, operated 
for the Energy Research and Development Administration, use a 
variety of packaging and transportation methods to deliver this 
waste to the ILTSF. Transfer of the waste containers to the ILTSF 
storage vaults is accomplished using handling methods compatible 
with these waste packaging and transport methods. 


14122 (UCRL—13755-2) Geologic studies pertinent to site selec- 
tion criteria for high-level waste repositories. Phase II. Final report. 
(Geotechnical Engineers, Inc., Winchester, Mass. (USA)). 22 Jul 
1977. Contract W-7405-ENG-48. 47p. Dep. NTIS, PC A03/MF 
AOl. 

The following topics are discussed: dissolution processes in 
bedded salt; hydrologic conductivity of bedded salt deposits; and 
occurrence of mines and wells in salt basins. (LK) 


14123 (USGS-OFR—77-776) Pierre Shale, northern Great 
Plains: a potential isolation medium for radioactive waste. Shurr, 
G.W. (Geological Survey, Washington, D.C. (USA)). 1977. Con- 
tract EY-76-C-05-4330. 30p. Dep. NTIS, PC A03/MF AO1. 

The regional stratigraphic and structural setting of the Pierre 
Shale in the northern Great Plains is summarized from subsurface 
data. Geologic attributes mapped and employed in the identification 
of areas warranting further evaluation are: depth to the base of the 
Pierre Shale, shale thickness, overburden thickness, lithology and 
mineralogy of the shale, and penetrations by oil and gas wells. Three 
areas emerge as most favorable; each may contain many potential 
disposal sites. These large geologic study areas are further described 
on the basis of general structural and seismic considerations and are 
compared with respect to topography and mineral and water re- 
sources. A large area in west-central South Dakota is recommended 
for extensive further study. A smaller area in northeastern Colorado 
also may warrant additional investigation. A relatively small area in 
north-central North Dakota is also delineated, but currently is not 
proposed for further studies. 


14124 (Y/OWI/TM—39) Viewgraph notes: geologic aspects of 
terminal storage of radioactive wastes. Lomenick, T.F. (Union Car- 
bide Corp., Oak Ridge, Tenn. (USA). Office of Waste Isolation). 25 
Aug 1977. Contract W-7405-ENG-49. 23p. (CONF-770867—1). 
Dep. NTIS, PC A02/MF AOl1. 

From 5. annual power conference; Berkeley, CA, USA (29 
Aug 1977). 

This document contains copies of viewgraphs discussed in a 
presentation made at the Fifth Annual Power Conference, August 29 
to September 2, 1977. No text. 19 figures, 11 references. 


14125 (BNWL-tr—271) Geology program: chronological aspects 
of waste handling status report, August 1977. Sep 1977. Translated 
from a Swedish paper, KBS information 04. 22p. Dep. NTIS, PC 
A02/MF AOl1. 

The Geology program is intended to determine the bedrock 
and ground water conditions for a number of chosen sites for waste 
storage installations in Swedish primary rock formations. Objectives, 
research methods, some results migration, and schedules are given. 
The time elapsed between the removal of used fuel from the reactor 
and final waste deposition is discussed. The status of the various 
KBS (Nuclear Fuel Safety) projects (safety analysis, glass leaching, 
drilling, Stripa, etc.) is summarized. (DLC) 


14126 Storage and retrieval of waste ‘°° Xe. van der Mark, T.W.; 
Peset, R.; Vaalburg, W.; Beekuis, H.; Rookmaker, A.E.C.; Woldring, 
M.G. (Rijksuniversiteit Groningen (Netherlands)). Jnt. J. Appl. 
Radiat. Isot.; 28: No. 6, 602-604(Jun 1977). 

A simple, safe method for the management of '**Xe after 
clinical use is described. The apparatus is a complete, self-contained 
unit capable of storing waste '**Xe by making use of the adsorption 
of xenon on active charcoal at -30°C. The stored '**Xe can also be 
reused, thereby eliminating the need for storage of waste radioactiv- 
ity during several half lives. The unit is very easy to operate, is 
mobile and can be used anywhere thus eliminating the necessity of 
expensive and bulky disposal systems. 


14127 (ORNL-tr—4468) Answer to some questions in connection 
with the research project entitled AVR [expansion uncertain, prob- 
ably “nuclear test reactor’’] fuel element embedment”’. 14 Apr 1977. 
Translated by T.W. Appich, Jr. from a German paper. 15p. Dep. 
NTIS, PC A02/MF AO1. 

This report concerns the Asse salt mine facility as a research 
and test facility for developing and testing procedures and arrange- 
ments to securely store radioactive wastes over long periods of time 
on a large scale. Questions which are answered concern the oper- 
ation of the facility, future plans, authorizations, checks for safety 
regulations, storage of AVR fuel graphite spheres, etc. (DLC) 


14128 Processing of radioactive waste solution with zeolites. II. 
Leachabilities of Cs and Sr from calcined zeolites. Kanno, T.; 
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Mimura, H. (Tohoku Univ., Sendai, Japan). Nippon Genshiryoku 
Gakkaishi; 19: No. 2, 113-118(Feb 1977). (In Japanese). 

The leachability of Cs from the calcined zeolites A and X 
saturated with Cs (CsA and CsX) decreased extremely between 900 
and 1,000°C by recrystallization of Pollucite. The leachability of Sr 
from the calcined zeolites A and X saturated with Sr (SrA and SrX) 
decreased extremely above 1,000°C by recrystallization of 
SrAlbSi2Os. Leaching rates of Cs and Sr from the calcined zeolites 
were 107° g/cm?day in distilled water, 10-7 -- 10~*° g/cm*day in 
artificial sea water for Cs and 1078 -- 10~'° g/cm?day in distilled 
water, 107° -- 10°® g/cm“ day in artificial sea water for Sr, respec- 
tively. These values were two orders lower than that of other 
solidified forms. These leaching rates decreased extremely day by 
day and after a few days leaching rates of Cs and Sr reach to 107° 
and 10~'° g/cm2.day, respectively. The average leaching rates of Cs 
and Sr for 30 days were 10~° -- 107'° and 10° '° -- 10° "* g/cm?.day, 
respectively. Cation exchange capacity for Cs and Sr was deter- 
mined by the radioisotopic method. Synthetic zeolite A, X, Y, 
synthetic mordenite (Zeolon) and natural mordenite were used and 
their values were 178, 185, 185, 196 meq./100 g.zeolites for Cs and 
510, 470, 290, 218 meq./100 g.zeolites for Sr, respectively. 


14129 Package for storing solid toxic material and method for 
packaging. White, L.E. Jr; Gracey, C.M. (to Aerojet-General Corp., 
El Monte, Calif. (USA)). German(FRG) Patent 2,549,304/A/. 25 
Nov 1976. 19p. (In German). 

In order to prevent the escape to the environment of solid 
radioactive or toxic waste from barrels, which originate from nucle- 
ar power plants, for example, if their packing breaks, where they 
could cause damage, it is proposed to provide them with an inert 
cover and a relatively stable can. Before filling the solid waste and 
the liquifyable fixing material, a sack is arranged in the barrel, which 
has such a fine mesh that it contains the solid material. The liquid 
fixing material fills the spaces between the solid particles, the mesh 
of the sackweave and the spaces between the sack and the inside 
wall of the container, so that during solidification a solid can is 
formed around the toxic material. 


14130 Evaluation on the disposal of radioactive wastes into the 
North Pacific. Sugiura, Y.; Saruhashi, K. (Meteorological Research 
Inst., Tokyo (Japan)); Miyake, Y. Pap. Ship Res. Inst. (Jpn.); 27: No. 
3, 81-87(Sep 1976). 

Evaluation on deep sea disposal of radioactive waste into the 
North Pacific on the basis of diffusion process is done using a 
simplified model. The results of calculation by employing different 
sets of diffusion coefficients on the horizontal and vertical directions 
show that for the smaller diffusion coefficients discrepancies be- 
tween relative concentration of nuclides and the law of radioactive 
disintegration are greater. For larger coefficients, concentration 
above the site of release approaches mean, homogeneous concentra- 
tion which satisfies the rule of radioactivity. From oceanographic 
and radiological view points, it is concluded that 10? cm?/s and 10° 
cm?/s respectively of diffusion coefficient of the vertical and hori- 
zontal directions are appropriate and reasonable in the North Pacific 
for the purpose of dose evaluation. A New definition of the high- 
level radioactive waste and other matter is given as follows: (a) 10 
Ci/t for B/y emitter (except tritium), 1 Ci/t for °°Sr plus '°7Cs, (b) 
10* Ci/t for tritium, (c) No long-lived a emitter may be dumped. 


14131 (ORNL-tr—4409) Risk involved in the storage of radioac- 
tive wastes from nuclear power plants. Gruemm, H. (Oesterreichische 
Studiengesellschaft fuer Atomenergie G.m.b.H., Seibersdorf. Fors- 
chungszentrum). Sep 1976. Translation by J. Lee of SGAE—2650. 
17p. Dep. NTIS, PC A02/MF AO1. 

Bottlenecks still exist in the fuel cycle of nuclear power 
plants. These plants will have produced cumulatively approximately 
53,000 tons of uranium by 1985, including 500 tons Pu and 1,500 tons 
high-activity wastes. These radioactive wastes are put into perspec- 
tive by comparison with other industrial wastes such as CO. and Pb. 
The problem of disposing of these radioactive wastes is next consid- 
ered; two methods being pursued currently are temporary above- 
ground storage in man-made structures and permanent storage in 
stable geological formations such as salt domes. The risk of water 
penetration into the salt deposit is reduced by solidifying the wastes 
beforehand. The various solidification processes under development 
are described; it is pointed out that the wastes from a 1000-MW(e) 
nuclear power plant in one year is in the form of one 30 cm dia x 3 m 
long cylinder. The fission products in the Oklo deposit have moved 
only a few meters away from their point of origin. The wastes from 
bomb production are 700 times those from nuclear power plants. 
Plutonium is discussed, and its hazards are shown to be exaggerated. 
It is concluded that the nuclear waste deposits would be a smaller 
danger to future generations than knowledge about the military 
utilization of nuclear energy. (DLC) 


14132 Tanks for radioactive waste storage. Tsuruoka, R. (to 
Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1976-144,900/A/. 9 
Jun 1975. 3p. (In Japanese). 
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To prevent radioactive liquid waste from overflowing out of 
a pit when trouble, of tank breakage occurs, to control the size of 
trouble and to secure safety, the tank has its lower portion received 
into a pit formed in floor and its upper portion exposed above the 
floor and supported by supporting members. The depth of the pit is 
so designed that when trouble of tank breakage occurs, the leaked 
radioactive liquid waste will not overflow out of the pit, and the 
clearance between the pit and the tank is designed so that a volatile 
surface area of radioactive gases generated from the leaked liquid 
waste may be made sufficiently smaller by appraisal of trouble. 


14133 Method for storing radioactive rare gases. Watabe, A.; 
Tani, A.; Hashimoto, H.; Kanazawa, T.; Soya, M. (to Nippon 
Atomic Industry Group Co. Ltd., Tokyo). Japanese Patent 1976- 
133,700/A/. 15 May 1975. 3p. (In Japanese). 

To prevent radioactive rare gases from being leaked to atmo- 
sphere and to secure safety of gas storage for a long time, radioactive 
rare gases separated and condensed from waste gases by a low 
temperature adsorbing device or the like are stored under negative 
pressure in a gas holder through an introducing line. When the 
quantity of storage reaches a predetermined level, the line in com- 
munication with a storage vessel is opened to have the gases ad- 
sorbed with adsorbent within the storage vessel. This storage vessel 
is held at a low temperature by liquid nitrogen fed through the line 
to increase adsorbing power of the adsorbent. 


14134 Liquid waste storage tank in a reactor. Uchida, S.; Naito, 
M.; Kitamura, M. (to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 
1976-117,300/A/. 9 Apr 1975. 4p. (In Japanese). 

To provide a liquid waste storage tank in a reactor which can 
effectively reduce radioactivity to be released, a liquid waste tank in 
a reactor and a system for supplying air used to agitate the liquid 
waste within the tank are made in closed cycle. This tank includes 
means for releasing a part of gases from the closed cycle, when a 
liquid level in the tank rises, to control or restrain the elevation of 
pressure, and means for attracting air from the exterior into a tank 
cover gas region when the liquid level moves down to reduce 
pressure of cover gas. The agitating air supplying system is partly 
released outside the system through a radioactivity removing device. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 14028, 14106, 14870, 15874, 15988 


14135 (SAND—77-7017) Environmental baseline study of the 
Los Medanos Waste Isolation Pilot Plant (WIPP) project area of New 
Mexico: a progress report. Wolfe, H.G. (ed.). (Sandia Labs., Albu- 
querque, N.Mex. (USA)). Sep 1977. Contract EY-76-C-04-0789. 
110p. Dep. NTIS, PC A06/MF AO1. 

Exploratory drilling operations are being conducted for a 
Waste Isolation Pilot Program in southeastern New Mexico. Prior to 
the establishment of such a program, an environmental study was 
initiated to serve as a baseline for evaluation of the impact of future 
activities in the Los Medanos area. Much of this area has been 
influenced by human activities over a long period, and hence the 
baseline data only reflects the present, relatively disturbed condition 
of the environment. The study covers air resources, soils, and biotic 
resources. 23 tables, 6 figs. (DLC) 


14136 Carbon-14 production by the nuclear industry. Hayes, 
D.W.; MacMurdo, K.W. (Du Pont de Nemours (E.I.) and Co., 
Aiken, S.C. (USA). Savannah River Lab.). Health Phys.; 32: No. 4, 
215-219(Apr 1977). 

A simple predictive equation for estimating '*C production 
by nuclear reactors was experimentally evaluated at the Savannah 
River Plant of the Atomic Energy Commission. Upon verification, 
this equation was used to estimate accumulated 'C production from 
the nuclear power industry through the year 2000 to be approx. 10% 
of that produced by all previous weapons testing and only 0.3% of 
the natural '*C level. Calculated dose contributions from '*C pro- 
duced by the nuclear power industry between now and the year 
2000 will total 0.55 mrem per individual compared with 25.5 mrem 
from '*C produced by natural processes and 19.3 mrem from “C 
introduced to the environment from weapons tests. 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 14055, 14109, 14136 


14137 (ORP/CSD—77-2, pp 1.27-1.45) Radioactive waste: the 
gift that never stops giving. Kepford, C.R. (Environmental Coalition 
on Nuclear Power, State College, PA); Johnsrud, J.H.; Lochstet, 
W.A. 1977. 
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From Workshop on policy and technical issues pertinent to 
the development of environmental protection criteria for radioactive 
wastes; Albuquerque, NM, USA (12 Apr 1977). 

In Workshop on policy and technical issues pertinent to the 
development of environmental protection criteria for radioactive 
wastes. 

A critical view is taken of current efforts on radioactive waste 
disposal. The inadequacies of data collection on radioinduced health 
effects and the historical tendency to underestimate the effects of 
exposure are pointed out. The effect of leakage of '*°I (7000 Ci) 
from geologic storage of waste accumulated by the year 2000 is 
calculated to be 30,000 to 40,000 thyroid cancers, based on BEIR 
estimates, which are probably too low. The lung dose to the public 
from uranium tailings piles is also considered. The GESMO estimate 
of 22 lung cancers per million person-rem is used to calculate 3 x 10° 
cancers in 120,000 years (mean life of 7°°Th). 2 x 10° bone cancers 
are calculated for the same period of time for U mill tailings piles. 
This is called murder. The choice of an economical disposal policy 
to the neglect of future health costs is unethical. EPA is strongly 
urged to reject radioactive waste disposal until current methods are 
improved. (DLC) 


REGULATIONS 
REFER ALSO TO CITATION(S) 14102 


ACCOUNTABILITY AND SAFEGUARDS 
REFER ALSO TO CITATION(S) 15098 


14138 (ANL—77-67) Autoradiographic technique for rapid in- 
ventory of plutonium-containing fast critical assembly fuel. Brumbach, 
S.B.; Perry, R.B. (Argonne National Lab., Ill. (USA)). Oct 1977. 
Contract W-31-108-ENG-38. 24p. Dep. NTIS, PC A03/MF AO0Ol1. 

A nondestructive autoradiographic technique is described 
which can provide a verification of the piece count and the plutoni- 
um content of plutonium-containing fuel elements. This technique 
uses the spontaneously emitted gamma rays from plutonium to form 
images of fuel elements on photographic film. Autoradiography has 
the advantage of providing an inventory verification without the 
opening of containers or the handling of fuel elements. Missing fuel 
elements, substitution of nonradioactive material, and substitution of 
elements of different size are detectable. Results are presented for 
fuel elements in various storage configurations and for fuel elements 
contained in a fast critical assembly. 


14139 (DP-MS—77-55) Safeguards planning in a plant design 
process. Heinrich, L.A. (Du Pont de Nemours (E.I.) and Co., Aiken, 
S.C. (USA). Savannah River Lab.). 1977. Contract EY-76-C-09- 
0001. 24p. (CONF-771109—69). Dep. NTIS, PC A02/MF AOI1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

The safeguards efforts for the partitioning fuel cycle are 
considered. Included in the discussion are the organization of the 
safeguards study, the development of safeguards criteria, the expres- 
sion of these criteria as requirements for facility design, and some 
preliminary details of the implementation of these requirements in 
facility and process layout. (LK) 


14140 (LA-UR—77-2420) Statistical aspects of nuclear safe- 
guards. Tietjen, G.L. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1977. Contract W-7405-ENG-36. 8p. (CONF-771042—1). Dep. 
NTIS, PC A02/MF AO! 

From 3. ERDA statistical symposium; Richland, WA, USA 
(26 Oct 1977). 

A nuclear fuel reprocessing cycle is used to illustrate prob- 
lems encountered by a statistician when trying to reconcile total 
amounts of an element at different stages in the recovery cycle. 
Calculation of errors are discussed along with problems of biases, 
holdup, and simulation 


14141 (SAND-—76-0435) Optimal improvement of graphs related 
to nuclear safeguards problems. Jacobsen, S.E. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). Aug 1977. Contract EY-76-C-04-0789., 
29p. Dep. NTIS, PC A03/MF AOl1. 

This report develops the methodology for optimally improv- 
ing graphs related to nuclear safeguards issues. In particular, given a 
fixed number of dollars, the report provides a method for optimally 
allocating such dollars over the arcs of a weighted graph (the 
weights vary as a function of dollars spent on arcs) so as to improve 
the system effectiveness measure which is the shortest of all shortest 
paths to several targets. Arc weights can be either clock times or 
detection probabilities and the algorithm does not explicitly consider 
all paths to the targets 


14142 (SAND —77-0269) Theoretical study of the tube flow of 
one component sticky foam solutions. Kraynik, A.M. (Sandia Labs., 
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Albuquerque, N.Mex. (USA)). Apr 1977. Contract EY-76-C-04-0789. 
18p. Dep. NTIS, PC A02/MF AO1. 

A theoretical model describing the flow of a solution that 
foams during tube flow was developed. The larger viscosity and 
smaller density of the foam phase relative to the original solution are 
responsible for the large resistance to flow that occurs when foaming 
takes place. The experimental observations of P.B. Rand and K.C. 
Goettsche that describe a maximum in flow rate as the temperature 
is increased are explained by the model. The temperature-depen- 
dence of the Freon 12 vapor pressure causes the decrease in flow 
rate at higher temperatures. Though the viscosities of the foam and 
solution may decrease with increasing temperature, the higher foam- 
ing pressure causes a larger proportion of the tube to be filled with 
the more viscous foam. The result is a reduced mass flow rate. The 
practical implications of this result on the high-temperature perfor- 
mance of a foam delivery system must be considered by the design 
engineer since foaming has the greatest detrimental effect under 
those conditions. (These polymer solution systems serve as access 
deterrents in the Safeguard program). 


14143 (SAND—77-1622) Physical protection of nuclear facili- 
ties. Quarterly progress report, April—June 1977. Chapman, L.D. 
(ed.). (Sandia Labs., Albuquerque, N.Mex. (USA)). Oct 1977. Con- 
tract EY-76-C-04-0789. 27p. Dep. NTIS, PC A03/MF AO1. 

The physical protection of nuclear facilities program consists 
of four major areas--facility characterization methodology, path- 
generation/selection methodology, component functional perfor- 
mance characterization, and evaluation methodology. Activities in 
each of these areas for the third quarter of FY 77 are described. 


14144 (SAND—77-1651C) Review of potential technology con- 
tributions to safeguards. Sellers, T.A. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 37p. (CONF- 
771063—1). Dep. NTIS, PC A03/MF AO1. 

From American Nuclear Societies conference on safeguards; 
Hyannis, MA, USA (16 Oct 1977). 

Separate, uncoordinated approaches to nuclear facility safe- 
guards such as physical security and accounting are no longer 
adequate. A comprehensive, integrated strategy for improved in- 
depth protection of nuclear facilities with acceptable operational 
impact is needed. The safeguards system concept, analysis tech- 
niques, and hardware required to implement such a strategy are 
presented in this paper. Handbooks for intrusion detection, entry 
control systems, barrier, etc. are described briefly. 17 figures. (DLC) 


14145 (UCRL—79607) Material accounting in a complex chemi- 
cal processing unit: an application of estimation/detection. Candy, 
J.V.; Emmert, R.A.; Patterson, G.K. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Oct 1977. Contract W-7405- 
ENG-48. 10p. (CONF-771005—6). Dep. NTIS, PC A02/MF AOI. 

From Symposium on systems and decision sciences; Berkeley, 
CA, USA (2 Oct 1977). 

The design of a real-time material accounting technique for a 
complex chemical processing unit is considered. This technique is 
applied to a liquid—liquid extraction column where sensitive and/or 
expensive material is being processed. On-line material accounting is 
accomplished using a generalized likelihood ratio detector. It is 
shown that the detector performs well on simulated data which 
includes various diversion schemes. 


14146 Red lights flash in nuclear arms race. To the Point; 6: No. 
35, 6-9(2 Sep 1977). 

This article discusses the main objections of South Africa - 
and other countries - to the Treaty on Non-Proliferation of Nuclear 
Weapons (NPT) which was opened for signature in 1968. The 
Kremlin has recently claimed that South Africa is about to explode a 
nuclear bomb in spite of the fact that South Africa has been relying 
on the American Energy and Research Development Agency to 
honour its contract to provide a few kilograms of enriched uranium 
to start up Koeberg A and also a little plutonium for the research 
reactors of Safari 1, which is open to full international scrutiny and 
safeguards. The article considers the amount of nuclear materials 
which will have been produced by 1980, and what this could mean 
in terms of nuclear weapons. 


14147 Nuclear non-proliferation. Owen, B. Atom (London); No. 
249, 132-135(Jul 1977). 

The conflicting aims of fostering the non-proliferation of 
nuclear weapons and establishing a viable energy strategy which 
includes a nuclear contribution are discussed. The Non-Proliferation 
Treaty is touched upon and the Carter proposals for assuring sup- 
plies of enriched fuel and dispensing with commercial reprocessing 
and Pu-based fuel cycles are examined. 


14148 Control on fuel management and non-profileration. Ener- 
giespectrum; 1: No. 7, . 232-235(Jul 1977). (In Dutch). 

Safeguards and international cooperation in the management 
of nuclear fuels with regard to non-proliferation of nuclear weapons 
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was one of the focal points of the Conference held in Salzbury in 
1977. A Dutch observer to this conference presents a survey. 


14149 Historical survey of nonproliferation policies. Goldsch- 
midt, B. Int. Secur.; 2: No. 1, 69-87(Sum 1977). 

This paper briefly surveys the successive nonproliferation 
policies and their influence on international commerce and the 
reaction of the countries where they were applied: the war policy, 
secrecy policy, liberal policy, safeguarded assistance policy, nonpro- 
liferation treaty policy, suppliers’ policy, French policy, and the no 
weapon-usable material policy. It is emphasized that any new solu- 
tion of the problem must not appear to delay or limit in any way a 
nation’s access to nuclear energy, nor to make any countries depen- 
dent on others to meet their energy requirements. Therefore, in the 
choice of a future policy, political considerations are more important 
than technical or legal ones. The greatest catalyst of proliferation is 
the spread of national autarchic programs, and these can only be 
avoided within a general climate of international trust. The escala- 
tion of mistrust between the countries possessing the technological 
information and those desiring it must be dispelled. Such a policy 
will have to be clear and stable. (DLC) 


14150 Present status of techniques and instruments for non- 
destructive assay of nuclear fuels. Matsuda, Y.; Murata, T.; Tamura, 
T.; Sano, A. (Nippon Atomic Industry Group Co. Ltd., Tokyo). 
Nippon Genshiryoku Gakkaishi; 19: No. 1, 24-32(Jan 1977). (In Japa- 
nese). 

Recently non-destructive assay techniques for active and pas- 
sive assay of nuclear fuels have been powerfully developed in the 
U.S.A., the EC and other countries as nuclear safeguard techniques 
and nuclear material management techniques in nuclear plants. The 
present paper will give some information on non-destructive assay 
techniques of nuclear fuels in different areas of the fuel cycle. And 
present status of instruments for these techniques is reviewed. 


14151 Nuclear proliferation and safeguards. Congress of the 
United States, Office of Technology Assessment. New York; Praeger 
Publishers (1977). 283p. 

A wide range of viewpoints on the issue of nuclear prolifera- 
tion is presented in this book. The material is presented in 10 
chapters entitled: Introduction; Issues, Findings, and Executive Sum- 
mary; Policy Implications; Incentives and Disincentives for Prolif- 
eration; the Non-State Adversary: Nuclear Weapons; Sources of 
Nuclear Material; Control of Proliferation; Comparison of Routes to 
Nuclear Material; and the International Nuclear Identity. (BLM) 


14152 Seal for objects containing nuclear fuels. Scheuerpflug, 
W.; Nentwich, D. (to Gesellschaft fuer Kernforschung m.b.H., 
Karlsruhe (Germany, F.R.)). German(FRG) Patent 2,355,608/B/. 9 
Dec 1976. 4p. (In German). 

In order to mark and check the identity of objects - in 
particular, nuclear fuel elements, these may be sealed. Sealing is 
required in the context of nuclear safeguards. In the seal proposed 
here, a multitude of randomly distributed particles with different 
electromagnetic properties is contained in a hollow space in a body, 
where they are held by a pin. When the seal is taken off, they enter 
another, larger hollow space, losing their given order. A seal of this 
type is easy to check in the undamaged state. 


14153 International safeguards. Sanders, B.; Ha Vinh Phuong 
(International Atomic Energy Agency, Vienna (Austria)). Nucl. Law 
Bull.; No. 18, 54-66(Dec 1976). (In English, French). 

Since the start of the post-war era, international safeguards 
were considered essential to ensure that nuclear materials should not 
be diverted to unauthorised uses. In parallel, it was proposed to set 
up an international atomic energy agency within the United Nations 
through which international cooperation in nuclear matters would 
be channelled and controlled. Created in 1957, the IAEA was 
authorized to administer safeguards in connection with any assis- 
tance it provided as well as at the request of Member State and of 
any party to bilateral or multilateral arrangements in its ambit. 
Today, there are two international treaties requiring that its parties 
should accept Agency safeguards unilaterally, the Latin America 
Tlatelolco Treaty of 1967, and the Treaty on the Non-Proliferation 
of Nuclear Weapons (NPT), operative since 1970, which requires in 
particular that non-nuclear weapon states should accept Agency 
safeguards on its peaceful nuclear activities. Thus while NPT covers 
peaceful nuclear activities indiscriminately in a country, the 
Agency's original safeguards system is applied according to specific 
agreements and to given facilities. A basic conflict has now emerged 
between commercial interests and the increasing wish that transfer 
of nuclear equipment and know-how should not result in prolifera- 
tion of military nuclear capacity; however, serious efforts are cur- 
rently in progress to ensure universal application of IAEA safe- 
guards and to develop them in step with the uses of nuclear energy. 


ADMINISTRATIVE AND REGULATORY 
REFER ALSO TO CITATION(S) 14105, 16337 
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14154 (ARH-SA—276) Argonne Center for Educational Affairs. 
The role of guard forces in materials and plant protection access 
controls. Kofoed, R.J. (Atlantic Richfield Hanford Co., Richland, 
Wash. (USA)). 1976. Contract EY-76-C-06-2130. 7p. Dep. NTIS, PC 
A02/MF AOl1. 

This document consists only of a table of contents and three 
figures. (DLC) 


14155 Dangerous goods. Indication and identification in case of 
transport accidents. Jarausch, D.; Janus, H. Brandschutz; 31: No. 6, 
148-153(Jun 1977). (In German). 

The legal regulations for hazardous and radioactive material, 
valid for road and rail are compiled. In addition, the possibilities for 
the fire brigade to prepare for the task of indentification and the 
resulting measures are shown. Since October 1, 1975, for the interna- 
tional, frontier-crossing goods-traffic in road traffic (ADR) as well 
as rail traffic (RID), and since September 1, 1976, for the internal 
German road (GgVStr.) and railway traffic (EVO) an extended 
obligation for indication is valid. It is based on the danger points 
already known, but it additionally offers the possiblility to get 
informations about the kind and hazard of the transport goods from 
larger distances by means of two independent combinations of 
numbers. 


14156 Extracts from the Revised Act of the F.R. of Germany on 
the Peaceful uses of Atomic Energy and Protection against its Haz- 
ards (Atomic Energy Act) of 31 October 1976. Nucl. Law Bull., Suppl.; 
No. 18, 5-23(Dec 1976). (In English, French). 

The Revised Atomic Energy Act of 31 October 1976 incor- 
porates the amendments of the Third and Fourth Acts amending the 
Atomic Energy Act of 1959 as revised at 1 October 1975. Only the 
new and amended Sections are reproduced in full; these concern 
inter alia the modifications required for establishing federal compe- 
tence for safe management and final storage of radioactive wastes, 
enabling provisions aiming at the protection of the population, 
improvement of the licensing and control provisions as well as penal 
provisions. 


FUSION FUELS 


REFER ALSO TO CITA TION(S) 15059 


PROCESSING 
REFER ALSO TO CITATION(S) 14159 


14157 (LA—6850-5, pp 1-31) Selection, characterization, and 
coating of laser-fusion targets. Fries, R.J. Jun 1977. 

In Fifth annual conference of the International Nuclear 
Target Develo 2 eee Society. 

Some of the techniques developed to fabricate targets for the 
Los Alamos Laser Fusion program are described. These laser-fusion 
targets are essentially microminiature packages of 50 : 50 deuterium : 
tritium mixtures. They are zapped with high-power short-pulse 
lasers to compress them to 10% to 10* times normal liquid density and 
to heat them to temperatures of several kilovolts. Under these 
conditions the deuterium and tritium undergo a fusion reaction to 
produce helium 4 plus a neutron plus energy. Calculations indicate 
that with sufficiently large lasers one will be able to get back more 
energy than put in and therefore have a source of fusion power. 


FABRICATION 


14158 (LA—6834-PR, pp 83-95) Laser fusion target fabrication. 
Oct 1977. 

In Laser Fusion Program. Progress report, October 1—De- 
cember 31, 1976. 

The pellet fabrication effort, supported by extensive theoreti- 
cal investigations, supplies the thermonuclear fvel in packaged form 
suitable for laser-driven compressional heating experiments. These 
targets range from simple deuterated-tritiated plastic films to frozen 
DT pellets to complex DT gas-filled hollow microballoons, mounted 
on ultrathin supports and coated with various metals and/or plastics. 
Numerous quality-control and nondestructive testing techniques for 
characterizing the finished pellets are being developed. 


REGULATIONS AND POLICY 


14159 Tritium-related materials problems in fusion reactors. 
Hickman, R.G. (Univ. of California, Livermore). pp 189-220 of In 
Critical materials problems in energy production. Stein, C. (ed.). 
New York; Academic Press, Inc. (1976). 
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Materials problems that must be solved before tritium can be 
used to produce energy economically are presented. Topics covered 
include: breeding tritium; recovering bred tritium; containing tri- 
tium; fuel recycling; and laser fusion fueling. 28 refs. (GHT) 


ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


PHYSICAL ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 15575, 15785 


14160 (LA—6850-5, pp 38-47) Target preparation with the 
LASL isotope separator No. 1. Kelley, G.M.; Dropesky, B.J. Jun 
1977. 

In Fifth annual conference of the International Nuclear 
Target Development Society. 

he vacuum evaporation method of target preparation is 

currently in widespread use. Its limitations become apparent when, 
for example, a chemically pure, highly enriched target of a naturally 
low abundance isotope is desired. The demand for such targets has 
made the electromagnetic separation, electrostatic retardation tech- 
nique more and more attractive. Basically, an isotope or mass 
separator (the terms tend to be used interchangeably) consists of an 
ion source, electrostatic lenses for controlling beam shape, an elec- 
tromagnetic analyzer stage, and a collection or retardation/collec- 
tion system. Target preparation with the Swedish built machine used 
here at LASL for the past eleven years is described. 


14161 (LA—6850-5, pp 48-58) Use of an isotope separator at the 
INEL. Anderl, R.A. (Idaho National Engineering Lab., Idaho Falls). 
Jun 1977. 

In Fifth annual conference of the International Nuclear 
Target Development Society. 

An electromagnetic isotope separator with a retardation lens 
as a collector was used to prepare highly enriched samples of Nd- 
143, -144, -145, -146, -148, -150, Sm-147, -149; Eu-151, -152, -153, - 
154. The 50 wg to 75 wg samples, deposited on 1 mil nickel foil or 0.5 
mil vanadium foil, are part of a sample set to be irradiated in EBR-II 
as part of an integral-capture cross-section measurement program at 
the INEL. The isotope separator and the apparatus used for the 
sample preparation are described. 


14162 (LA—6850-5, pp 92-99) Reduction techniques for isotopic 
materials. Heagney, J.M.; Heagney, J.S. (MicroMatter Co., Seattle). 
Jun 1977. 

In Fifth annual conference of the International Nuclear 
Target Development Society. 

The inventory form of many of the isotopes of the elements 
provided by ORNL Isotope Sales is other than metal. The reason in 
most cases is that the metal is not the most stable form of the 
element. While most of these isotopes can be obtained from ORNL 
as metal, it is clearly advantageous in the case of the more reactive 
elements for the target-maker to perform the reductions simulta- 
neous with or just prior to fabricating the target. A list is given of 
those elements whose inventory form at ORNL is other than metal 
and which can be easily reduced using equipment and materials 
readily available to most target making facilities. Three basic reduc- 
tion methods are indicated: furnace reduction with hydrogen gas, 
reduction-distillation with active metals or carbon, and electrolytic 
reduction. These three methods are discussed separately with atten- 
tion to variations between different metals using the same reduction 
method. 


HEAVY WATER PRODUCTION 


14163 Dual temperature isotope exchange processes, Pauluis, 
G.J.; Miller, A.I. (to Atomic Energy of Canada Ltd.). US Patent 
4,055,398. 25 Oct 1977. Priority date 17 Jun 1974, Canada. 4p. 

The invention relates to a dual temperature isotope exchange 
process of the type having a first stage comprising a hot and cold 
tower with liquid and gas passing in countercurrent exchange rela- 
tionship therein, the gas being recycled from the top of the cold 
tower to the bottom of the hot tower via a humidifier section 
through which the effluent liquid from the bottom of the hot tower 
also passes, a dehumidifier between hot and cold towers through 
which both gas and liquid streams pass, wherein a third-phase stream 
acting as a heat transfer medium is passed through the dehumidifier, 
hot tower, humidifier and wherein said stream is recycled from the 
bottom of the humidifier to the top of the dehumidifier or alternati- 
vely to the top of the cold tower via fluid condition and temperature 
treatment apparatus. The heat transfer fluid is preferably a liquid and 
must be such as not to interfere or inter-react excessively with the 
gas-liquid exchange process. 
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RADIATION SOURCES 


14164 SAND—77-1756C) Digitizing and analysis of neutron 
generator waveforms. Bryant, T.C. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Nov 1977. Contract EY-76-C-04-0789. 32p. (CONF- 
771206—1). Dep. NTIS, PC A03/MF AOl1. 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

All neutron generator waveforms from units tested at the 
SLA neutron generator test site are digitized and the digitized data 
stored in the CDC 6600 tape library for display and analysis using 
the CDC 6600 computer. The digitizing equipment consists mainly 
of seven Biomation Model 8100 transient recorders, Digital Equip- 
ment Corporation PDP 11/20 computer, RKOS disk, seven-track 
magnetic tape transport, and appropriate DEC and SLA controllers 
and interfaces. The PDP 11/20 computer is programmed in BASIC 
with assembly language drivers. In addition to digitizing waveforms, 
this equipment is used for other functions such as the automated 
testing of multiple-operation electronic neutron generators. Al- 
though other types of analysis have been done, the largest use of the 
digitized data has been for various types of graphical displays using 
the CDC 6600 and either the SD4020 or DX4460 plotters. 


14165 Irradiation timer for shutter of “Cobalt head. Henry, 
W.H.; Yelle, G. (National Research Council of Canada, Ottawa, 
Ontario. Div. of Physics). Health Phys.; 32: No. 6, 559-561(Jun 1977). 

A timer is described which can be used to reduce the uncer- 
tainty in irradiation times from a teletherapy unit to a few msec. The 
operation of the timer is based on detecting the instant when the 
position of the moving shutter block permits one half of the source 
to be viewed from a point on the beam axis and is accomplished by 
producing a signal when a beam of light, normally incident on a 
properly positioned phototransistor, is intercepted by a shaft that is 
fixed to the movable shutter block. 


DESIGN AND FABRICATION 


14166 Multi-head irradiation device using one microwave gener- 
ator. Azam, G. (to Compagnie Generale de Radiologie, 75 - Paris 
(France)). French Patent 2,294,519/A/. 10 Dec 1974. 9p. (In 
French). 

The invention relates to an irradiation device provided with n 
irradiation heads respectively connected to n particle accelerators, 
each of which is fed with a microwave signal. The safety system 
comprises two redundant parts: a safety system connected to the 
beam itself, and a safety system connected to the beam source 
(microwave generator). Said irradiation device is especially suitable 
for radiotherapy since it makes it possible to feed in succession 
several treatment rooms where patients have been pre-positioned 
and it offers also in- and out-of-operation higher safety than already 
known devices of the type. 


OTHER INDUSTRIAL USES 
REFER ALSO TO CITATION(S) 15373, 15667 


ISOTOPIC POWER SUPPLIES 
REFER ALSO TO CITATION(S) 1546] 


14167 Utilization of fission products in thermal systems. Hollis, 
H.D.; Stewart, G.S. (Army Facilities Engineering Support Agency, 
Fort Belvoir, VA). pp 328-335 of In Proceedings of the third annual 
UMR-MEC conference on energy: energy crisis, an evaluation of 
our resource potential. Morgan, J.D. (ed.). North Hollywood, CA; 
Western Periodical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

The Army is investigating the use of solidified fission product 
wastes as a heat source for thermal utility systems on military 
installations. A boiler system has been conceptually designed, ther- 
mal and radiological requirements are still being investigated. The 
application of nuclear waste as a heat source affects the entire scope 
of nuclear waste management offering both benefits and problems 
which must be examined thoroughly before final conclusions can be 
drawn. 


14168 Nuclear battery hybrid configuration study. Guazzoni, G. 
(Army Electronics Tech. and Devices Lab., Fort Monmouth, NJ). 
pp 192-195 of In Twenty-seventh power sources symposium. Red 
Bank, NJ; PSC Publication Committee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 
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Power source requirements for worldwide military applica- 
tions include a need for low level power (milliwatts average power) 
under conditions of unattended, extended periods of time. The 
energy content needed in such applications and the requirement for 
continuous, troublefree operation led to the investigation of the 
military potential of radioisotope thermoelectric power sources, with 
specific interest in a hybrid configuration using a sealed nickel- 
cadmium battery. The RTG performance in a hybrid configuration 
using a sealed nickel-cadmium battery was successfully characterized 
in a wide range of ambient temperatures. The results obtained 
demonstrated that the RTG hybrid configuration is feasible for 
powering a pulsed load with a 75:1 duty cycle. In conjunction with 
other inherent characteristics of long life, trouble-free operation, this 
capability makes the RTG-hybrid power source a candidate to 
satisfy requirements that demand unattended extended periods of 
operation. The thermal shunt utilization should be further explored 
to optimize size and performance. During this investigation, its 
feasibility to establish the practical possibility of such an approach 
was demonstrated and has unquestionably indicated the advantages 
obtainable by recovering and utilizing the RTG rejected heat. 
(TFD) 


DESIGN AND FABRICATION 


14169 (LA—7047-PR) General-Purpose Heat Source Project, 
space nuclear safety program, and radioisotopic terrestrial safety 
program. Progress report, October 1977. Baker, R.D. (comp.). (Los 
Alamos Scientific Lab., N.Mex. (USA)). Nov 1977. Contract W- 
7405-ENG-36. 43p. Dep. NTIS, PC A03/MF AO1. 

This formal monthly report covers the studies related to the 
use of ***PuQ, in radioisotopic power systems carried out for the 
Division of Nuclear Research and Applications by the Los Alamos 
Scientific Laboratory. The three programs involved are: (1) general- 
purpose heat source development; (2) space nuclear safety; and (3) 
vadioisotopic terrestrial safety. 


14170 Radioisotope power sources in the terrestrial and marine 
environment. Holleman, T.J.; Wahlquist, E.J. (Energy Research and 
Development Administration, Washington, DC). pp 199-200 of In 
Twenty-seventh power sources symposium. Red Bank, NJ; PSC 
Publication Committee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976), 

See CONF-760617—. 

In response to user agency needs, the Energy Research and 
Development Administration (ERDA), Division of Nuclear Re- 
search and Applications (NRA), has undertaken a variety of re- 
search and development efforts to insure the availability of highly 
reliable, long-lived nuclear power sources for special purpose terres- 
trial missions planned for the late 1970's and early 1980's. One such 
effort currently being pursued is the development of a 1kW(e) 
Stirling Radioisotope Power System for integration into an Un- 
manned Free Swimming Submersible (UFSS) demonstration vehicle 
now under development by the Naval Research Laboratory. An- 
other important effort which NRA has undertaken is a study to 
evaluate both isotope fueled and non-isotope fueled unattended 
power systems in the 2kW(e) range for application in cold regions. 
In the lower power ranges of Radioisotope Thermoelectric Gener- 
ators, NRA continues to support new development efforts and new 
application areas. The Division is providing assistance to the Navy 
on a '/2 W(e) RTG for use in various underwater applications. The 
various efforts are briefly discussed. (TFD) 


14171 Isotope heated deferred action thermal batteries. Gold- 
smith, H.J. (to Catalyst Research Corp.). US Patent 4,054,724. 18 
Oct 1977. Filed date 17 Aug 1965. 6p. 

A thermal battery having an auxiliary radioisotope heat 
source for extending the service life of the battery is described. 
(TFD) 


14172 Low cost dynamic energy conversion systems. Boretz, J.E. 
(TRW Defense and Space Systems, Redondo Beach, CA). pp 201- 
205 of In Twenty-seventh power sources symposium. Red Bank, NJ; 
PSC Publication Committee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 

There are a wide variety of applications for which the mini- 
HEPS represents the most cost effective approach for providing 
electrical and/or hydraulic power. These included remote piloted 
vehicles (RPV), tow targets, sensors and forward area combat 
enhancement devices, undersea missile propulsion/power systems, 
telecommunication radio repeaters for uninhabited regions, commu- 
nication buoys, manportable, multi-fueled power supplies, advanced 
missile fusing devices, and aircraft and spacecraft auxiliary power 
supplies. To be competitive with battery systems, the mission total 
energy requirements (watt-hours or equivalent) usually should 
exceed 5000 Wh. This total energy can be expended at higher power 
levels (i.e., up to 15 kW) for a short period of time (0.5 to 5 h), or for 
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much longer total accumulated periods (5,000 to 50,000 h) at consid- 
erably lower power levels (i.e., 10 to 500 W). In general, the higher 
the total mission energy requirements, the potentially more cost 
effective the mini-HEPS becomes. The system and its applications 
are briefly described. (TFD) 


HYDROGEN 


14173 (N—76-24722) Hydrogen as energy carrier. Future possi- 
bilities in the Netherlands. A summary. (Nijverheidsorganisatie TNO, 
Delft (Netherlands). Centraal Lab. TNO). Sep 1975. 4i1p. NTIS 
$4.00. 

The application of hydrogen as carrier for thermal energy, as 
discussed in the full report is summarized, with emphasis on produc- 
tion, storage, transport, and distribution of hydrogen, location bound 
utilization, application in transport vehicles, environment, and safety. 


PRODUCTION 
REFER ALSO TO CITATION(S) 13738, 14255, 14704, 14935, 14937 


14174 Process and equipment for the removal of gaseous impuri- 
ties from hydrogen. Jakob, F. (to Linde A.G., Wiesbaden (Germany, 
F.R.)). German(FRG) Patent 2,460,515/B/. 28 Oct 1976. 7p. (In 
German). 

The manufacture of pure hydrogen is technically a very 
expensive problem. Processes are known, where the impurities 
which are difficult to remove, such as methane and carbon monoxide 
can be removed by washing with liquid nitrogen. This hydrogen 
then contains appreciable quantities of nitrogen which does not 
matter for some processes, e.g. synthetic ammonia production. In 
contrast to this, the process proposed here produces hydrogen gas 
with only 0.1-0.2% of impurities. This is achieved by heating the 
hydrogen-gas mixture after washing at low temperature, and absorb- 
ing the washing material, here preferably methane, where the ab- 
sorber is regenerated. After this it is cooled in order to separate the 
impurities absorbed. The separation of the remaining impurities takes 
place by a regenerated absorber. If the degree of purity is not yet 
sufficiently high, then the gas can again be cooled in a further stage, 
and can be taken to a second regenerated absorber. Due to this 
speciality, the process requires little energy above all. Detailed 
process illustrations of such a plant are included. 


ELECTROLYSIS 
REFER ALSO TO CITATION(S) 14186 


14175 (FE—2262-15) Hydrogen generation process. Final report. 
Farbman, G.H.; Koump, V. (Westinghouse Electric Corp., Pitts- 
burgh, Pa. (USA). Advanced Energy Systems Div.). Jun 1977. 
Contract EX-76-C-01-2262. 172p. Dep. NTIS, PC A0O8/MF AOI1. 

The technical and economic feasibility of a hybrid electrolyt- 
ic-thermochemical hydrogen generation process based on the elec- 
trolysis of sulfurous acid was assessed. The experimental studies 
performed were concentrated on those areas important to the suc- 
cess of the process. These included the electrolysis, acid concentra- 
tion, and sulfur trioxide reduction steps. Engineering and economic 
studies on the system were also performed to assess its potential for 
ultimate utilization and to provide information of value in planning 
the future course of the program. 


14176 Production of hydrogen with ‘HOT ELLY’. Doenitz, W. 
Dornier-Post (Engl. Ed.); No. 1, 17-19(1977). (In German). 

Messrs. Dornier System are now developing the fundamentals 
of a new method for water splitting by high-temperature steam phase 
electrolysis (HOT ELLY), which is expected to be advantageous 
with regard to energy requirements. While conventional electrolysis 
due to strong reaction inhibitions, requires much more electric 
power than is needed at the end, electrolytic splitting of hydrogen at 
higher temperatures offers the following advantages: the electric 
power demand of the electrolytic decomposition reaction is lowered 
with increasing temperatures, and the heat demand is rising instead; 
the total energy demand, too, is lower in the steam phase, as no 
evaporation heat is required; the reaction inhibitions are lower at 
higher temperatures, thus enabling higher power densities at reason- 
able energy consumption 


THERMOCHEMICAL PROCESSES 
REFER ALSO TO CITATION(S) 14175 


HYDROGEN 1477 


14177 Method for hydrogen production by way of a thermochemi- 
cal cyclic process. Koch, C. (to Siemens A.G., Berlin (Germany, 
F.R.); Siemens A.G., Muenchen (Germany, F.R.)). German(FRG) 
Patent 2,521,246/A/. 2 Dec 1976. 9p. (In German). 

The invention has the object to produce nearly-clean oxygen 
and hydrogen by means of a method, which works with relative low 
temperatures (possibility of utilizing nuclear heat) and at low expen- 
diture. The cyclic process includes three steps, which imply the 
following procedure: 1) Within the temperature range of 100-400°C 
PbO reacts with hydrochloric acid to PbCle, 2) at a temperature of 
500°C a reaction takes place between PbCle and steam resulting in 
Pb3O, and hydrochloric acid whereby hydrogen is formed, 3) de- 
composition of PbsO, into PbO and O2. The PbO is recycled into the 
first step. The heat consumption is covered partly by the exothermic 
reaction of the first step. 


14178 Process of hydrogen production from water. Knoche, 
K.F.; Cremer, H.; Steinborn, G. (to Rheinische Braunkohlenwerke 
A.G., Koeln (Germany, F.R.)). German(FRG) Patent 2,521,839/A/. 
25 Nov 1976. 12p. (In German). 

The invention concerns a multistage thermochemical process. 
Anorganic iron oxides and chlorine or hydrochloric acid may be 
used as auxiliary agents by which at least two iron oxides of different 
valency may be formed. In the first step steam and iron(II)-oxide are 
converted to iron(II,III)-oxide and hydrogen between 600-1,300°K 
In the second step oxygen is produced by the reaction of chlorine 
with steam and/or iron oxide between 900-1,300°K. Hydrogen and 
oxygen are taken away as product-gases and can be recirculated in 
the necessaey quantities to the first and second reaction steps. This 
process is to decrease the usual corrosion problems in comparison 
with the known thermochemical methods and is to favour the use of 
nuclear heat. 


STEAM REFORMER PROCESSES 
REFER ALSO TO CITATION(S) 15250, 15261 


BIOSYNTHESIS AND PHOTOCHEMICAL PROCESSES 


14179 Potentials of hydrogen production through biophotolysis. 
Krampitz, L.O. (Case Western Reserve Univ., Cleveland). pp 141- 
151 of In Clean fuel from biomass and wastes. Chicago; Institute of 
Gas Technology (Mar 1977). 

From Symposium on clean fuels from biomass and wastes; 
Orlando, FL, USA (25 Jan 1977). 

The radiant energy of visible light harvested by photosynthet- 
ic forms of life which evolve oxygen is sufficient to bring about the 
biophotolysis of water to oxygen and hydrogen. The two photosys- 
tems which make up the photosynthetic apparatus working in series 
cleave water (the water-oxygen couple is 0.8 V) to oxygen and 
electrons, the latter being placed at an oxidation-reduction potential 
0.3 V more negative than the hydrogen electrode. With proper 
catalysis these electrons can be used to reduce protons with the 
formation of hydrogen. The blue-green algae, Anacystis nidulans, 
were used to cleave water, placing the electrons at a favorable 
potential for the reduction of protons. The oxidation-reduction po- 
tential of the well-known electron acceptor in the photosynthetic 
apparatus, triphosphopyridine nucleotide (TPN), is -0.34 V or ap- 
proximately 0.1 V more positive than the hydrogen electrode. Cou- 
pling the photosynthetically reduced TPN with a bacterial hydro- 
genase system from Clostridium kluyveri forms hydrogen. The reac- 
tion is sluggish owing to the 0.1 V thermodynamic barrier. This 
thermodynamic barrier can be overcome by employing a second 
photosynthetic system from the nonsulfur bacterium Rhodospirillum 
rubrum. This organism also possesses a hydrogenase system. The 
organism does not use water as an electron donor but uses organic 
substances, such as malic acid. Use was made of the TPNH obtained 
by Anacystis nidulans from the oxidation of water, coupled to the 
photosynthetic hydrogenase apparatus of R. rubrum to obtain hydro- 
gen. These and other mechanisms are discussed. 


COAL GASIFICATION 


14180 Coke oven gas - energy carrier - and raw material again. 
Nashan, G. (Ruhrkohle A.G., Essen (Germany, F.R.)). pp 406-417 of 
In Compendium 76/77. Bd. 1. DGMK-Vortraege. Klamann, D.; 
Asinger, F.; Boigk, H.; Oelert, H.H.; Peters, W. (eds.). Leinfelden- 
Echterdingen, Germany, F.R.; Industrieverl. von Hernhaussen 
(1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

The increasing de mand for hydrogen - a worldwide hydrogen 
demand of 440 Mrd. m® is expected for 1980 - causes the author to 
study the role of the hydrogen fraction of coke oven gas in the 
hydrogen balance as well as the possible ways in which the coking 
industry may make use of its hydrogen potential as a raw material in 
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compound operation. The supply situation of hydrogen in the FRG 
and the future demand are analyzed. 


14181 Process for the conversion of coal into a combustible gas. 
Agarwal, J.C.; Ahner, W.D. (to USS Engineers and Consultants, 
Inc., Pittsburgh, Pa. (USA)). German(FRG) Patent 2,443,740/A/. 13 
Mar 1975. 17p. (In German). 

2 figs. 

This process is to produce pure hydrogen. It is mainiy then of 
economical interest, if natural gas or naphtha are not available. The 
inventor proposes to — the coal with the heat of the iron molten 
pool of an induction furnace. The coal should be ground to a grain 
size < 30 mesh and dried if necessary. This coal dust is pneumatical- 
ly atomized into the molten pool, which contains from 1 to 3% 
dissolved carbon. A second zone of the pool, containing more than 
3% dissolved carbon, is brought into contact with an oxidation agent 
(oxygen or steam). The quantity of the coal feed is specified with 
1.12 to 2.2 kg/minute and ton iron. The gas is assembled above the 
pool and then discharged. The gas composition should have a ratio 
of hydrogen to carbon monoxide from 2:5 to 10:1, especially 1:1 to 
3:1. The carbon monoxide is converted into carbon dioxide and 
given a gas washing in order to produce a pure hydrogen. Further 
claims and drawings concern the constructional details, the special 
arrangements and process variants. 


STEAM-IRON PROCESS 
REFER ALSO TO CITATION(S) 13621, 13654 


PARTIAL OXIDATION PROCESSES 


14182 Process for generating synthesis gas. Marion, C.P.; Ma- 
maronek, N.Y.; Reynolds, B. (to Texaco Development Corp., New 
York (USA)). German(FRG) Patent 2,249,961/C/. 1 Jul 1976. 7p. 
(In German). 

The invention has the object to extend the service life of the 
reactor and especially of the burner mouth piece in the process of 
the production of synthesis gas which works with an increased 
pressure (28-280 kg/cm?) and a high temperature (980 - 1,930°C). 
The following feeding of three materials is suggested. 1) Through a 
central nozzle, a gas stream containing uncombined oxygen (air up 
to 100% oxygen) is fed in with a preferable velocity of 60-140 m/s. 
2) The hydrocarbons are homogeneously distributed as a mist in a 
moderator (e.g. steam, CO» or inert gas) and are given into the 
combinstion through a ring-shaped nozzle coaxially arround the 
central nozzle into the combustion chamber with a preferable veloc- 
ity of 30-100 m/s. 3) Through a further auedlanee nozzle, a 
moderator stream is spraid coaxially between the under 1) and 2) 
mentioned nozzle with a preferable velocity of 30-140 m/s. 


14183 Method and device for the production of hydrogen. 
Kosaka, K.; Ueno, Z.; Nagaoka, T. (to Nissan Motor Co. Ltd., 
Yokohama (Japan)). German(FRG) Patent 2,508,345/A/. 28 Aug 
1975. 21p. (In German). 

It is known that the addition of uncombined hydrogen to the 
fuel/air mixture for internal combustion engines permits an amount 
of air to be added which is higher than the stoichiometrically 
necessary quantity. This step causes a desirable low content of 
noxious substances in the exhaust gases. Regarding the security, it is 
not possible to store pure hydrogen especially for the driving of car 
motors. On this account, the inventor advises a continuous produc- 
tion of a gas containing incombined hydrogen. This is carried out in 
a chamber which superposed to the working cylinder by a partial 
oxidation of hydrocarbons (possibly also alc ohols), oxygen (air), and 
water. The claims mention several process variations and devices for 
this process of the conversion or cracking of fuels. These concern 
mainly the kind of ignition, the compression, the interaction with the 
working cylinder, the mixing and the dosage of the components. 


STORAGE 
REFER ALSO TO CITATION(S) 14935, 14937 


CHEMISORPTION 


14184 Extractor for hydrogen gas. Fujita, Y. (to Mitsubishi 
Jukogyo K.K., Tokyo (Japan)). German(FRG) Patent 2,552,383/A/. 
12 Aug 1976. 17p. (In German). 

In high-vacuum cooling machines (e.g. absorption-cooling 
machines), hydrogen is formed by corrosion reactions of the solution 
in the plant. This causes a lower efficiency of such a machine. In 
order to eliminate this disadvantages, the inventor advises to charge 
a material in a box combined with the machine. This material should 
occlude the hydrogen at a normal temperature and release it at a 
higher temperature. It is advised to use palladium or a palladium 
alloy (e.g. palladium with 20 - 25% silver) as occlusion material. A 
heating serves for the regulation of the release of the occluded 
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hydrogen. Further claims concern the disposition of the apparatus 
and the regulation under different operating conditions. 


14185 Metal hydrides for energy storage. Libowitz, G.G. (Allied 
Chemical Corp., Morristown, NJ). pp 825-852 of In Critical materi- 
als problems in yO production. Stein, C. (ed.). New York; 
Academic Press, Inc. (1976). 

Four ways of using metal hydrides for energy storage are 
discussed and methods of developing new hydrides for these applica- 
tions are suggested. (GHT) 


14186 Hydrogen production, storage, and conversion for electric 
utility and transportation applications. Srinivasan, S.; Wiswall, R.H. 
(Brookhaven National Lab., Upton, NY). pp 82-108 of In Proceed- 
ings of the symposium on energy storage. Berkowitz, J.B.; Silver- 
man, H.P. (eds.). Princeton, NJ; The Electrochemical Society, Inc. 
(1976). 

From Fall meeting of the Electrochemical Society; Dallas, 
TX, USA (5 Oct 1975). 

See CONF-751032—. 

Hydrogen is a promising fuel of the future, particularly for 
electric utility and transportation ——. An essential require- 
ment in both these applications is the necessity for optimizing the 
intermediate steps of hydrogen production, its storage and conver- 
sion from the point of view of capital cost, energy utilization, and 
energy conversion efficiency. At the present time, the energy effi- 
ciency for hydrogen production by water electrolysis is about 75%. 
With improved catalysts, higher operating temperatures and better 
separator materials in advanced systems (Teledyne, Lurgi, and Gen- 
eral Electric water electrolyzers), it should be possible to carry out 
water electrolysis at close to 100% efficiencies. The storage of 
hydrogen as a metal hydride shows significant advantages over the 
cryogenic or compressed gas procedures. For electric utility applica- 
tions, its feasibility has been demonstrated using an iron—titanium 
alloy. Though this alloy may also be suitable for hydrogen storage in 
buses and trains, it will be necessary to consider the lighter hydrides 
for automobiles. With fuel cells or combined cycle gas turbines, it 
should be possible to attain energy conversion efficiencies of about 
60%. The present status and potential for improvements in acid, 
alkaline, molten carbonate, and solid oxide fuel cell systems are 
briefly summarized. 


CRYOGENIC 


14187 (N—77-25455) Development and validation of purged ther- 
mal protection systems for liquid hydrogen fuel tanks of hypersonic 
vehicles. Helenbrook, R.D.; Colt, J.Z. (Bell Aerospace Co., Buffalo, 
N.Y. (USA)). Jun 1977. Contract NAS1-10969. 124p. (NASA-CR— 
2829; REPT—8653-950001). NTIS PC A06/MF AOl. 

An economical, lightweight, safe, efficient, reliable, and reus- 
able insulation system was developed for hypersonic cruise vehicle 
hydrogen fuel tanks. Results indicate that, a nitrogen purged, layered 
insulation system with nonpermeable closed-cell insulation next to 
the cryogenic tank and a high service temperature fibrous insulation 
surrounding it, is potentially an attractive solution to the insulation 
problem. For the postulated hypersonic flight the average unit 
weight of the purged insulation system (including insulation, conden- 
sate and fuel boil off) is 6.31 kg/sq m (1.29 psf). Limited cyclic tests 
of large specimens of closed cell polymethacrylimide foam indicate 
it will withstand the expected thermal cycle. 


14188 (SAND—77-8619) Role of selective or “brush” electro- 
plating in future hydrogen storage and transmission systems. Robin- 
son, S.L.; Swansiger, W.A.; Andrade, A.D. (Sandia Labs., Liver- 
more, Calif. (USA)). Sep 1977. Contract EY-76-C-04-0789. 42p. 
(CONF-7706103—1). Dep. NTIS, PC A03/MF AOl1. 

From 64. conference of the American Electroplater’s Soci- 
ety; Los Angeles, CA, USA (26 Jun 1977). 

The applicability of protective coatings for structural steel 
pipelines and pressure vessels for use in future hydrogen energy 
systems is examined. Protective coatings are concluded to be most 
applicable to pressure vessels. Selective or brush electroplating is a 
candidate technology for coating field assembled structures. Several 
brushplated materials are evaluated for adherence, permeation resis- 
tance and performance in tensile tests in gaseous hydrogen. A 60% 
tin to 40% lead brush plated coating was found to perform best. 


14189 Method and device for the accumulation of a gas, especial- 
ly hydrogen, on a low-temperature adsorber substance. Peschka, W.; 
Carpetis, C. (to Deutsche Forschungs- und Versuchsanstalt fuer 
Luft- und Raumfahrt e.V., Bonn (Germany, F.R.)). German(FRG) 
Patent —: 23 Dec 1976. 3p. (In German). 

1 fi 


A Tot of heat must be withdrawn from the gas for the 
adsorbate gas accumulation in the low-temperature range, which has 
to be added before the gas is used again. A low-loss solution to this 
problem is proposed in the following way: The heat of the gas is 
extracted by at least one cryogenic liquid. The heat stored in this 
medium should be recirculated into the gas after its release from the 
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adsorber. A three-step heat exchange is suggested for the accumula- 
tion of hydrogen: (1) Up to 240 K with liquid ammonia, (2) up to 170 
K with liquid ethylene and (3) up to 87 K with liquid argon. Further 
claims are related to the wiring between the adsorber and the 
pressured tanks, which contain the cryogenic liquid. 


TRANSPORT 
REFER ALSO TO CITATION(S) 14188 


14190 Energy transport in the form of gaseous hydrogen. Tru- 
taev, V.I.; Sheinina, A.V. (AN Belorusskoj SSR, Minsk. Inst. Yader- 
noj Ehnergetiki; Byelorusskij Filial Gosudarstvennogo Nauchno- 
Issledovatel’skogo Ehnergeticheskogo Inst., Minsk). Vestsi Akad. 
Navuk BSSR, Ser. Fiz.-Energ. Navuk; No. 3, 59-64(1976). (In Rus- 
sian). 

Comparable efficiency of hydrogen transport as medium of 
energy transfer is considered. The specific power requirements for 
hydrogen and other power resources transport related to a unit of 
energy-producing flow at equal power and the extension of transport 
systems are compared. The expenditure on the distant transportation 
of gaseous hydrogen through pipelines is commensurable to that 
spent for transportation of other power resources at the same dis- 
tance. According to conditions of transportation it is efficient to 
produce hydrogen at atomic stations, situated on the republic's 
territory or in the vicinity of its frontiers. To supply Byelorussia 
with power it is reasonable to use energy, produced by atomic 
power stations together with wide application of hydrogen as an 
energy carrier. 


MARKETING AND ECONOMICS 


14191 Liquid hydrogen as a source of energy and its cost com- 
pared with imported LNG. Kandler, G. Gas Waerme Int.; 26: No. 8, 
373-377(Aug 1977). (In German). 

Hydrogen separated from water with the aid of solar energy 
in warm regions and liquefied for transport by ships to industrial 
centres suggests itself for use as a future source of energy. Such an 
energy supply system would be very similar to a supply system using 
imported LNG. The knowledge gained from such LNG import 
projects and from installations now in operation for the liquefaction 
of hydrogen for use in space craft can be put to good use in planning 
the large-scale liquefaction, ocean transport and unloading of hydro- 
gen at gas terminals. However, considerable research efforts will yet 
be required in developing economic processes for the separation of 
water. The feasibility of a program for the import of liquefied 
hydrogen can be estimated by comparing its initial cost and operat- 
ing expense with those of LNG import chains. It is found that an 
energy supply chain using liquefied hydrogen can be competitive at 
the beginning of the next century provided the cost of fossil fuels 
continue to rise as expected. 


SAFETY 


14192 Safety aspects of hydrogen technology. Pennings, P. 
(Technischer Ueberwachungs-Verein Rheinland e.V., Koeln (Ger- 
many, F.R.)). Gas- Wasserfach, Gas-Erdgas; 118: No. 6, 230- 
235(1977). (In German). 

Starting from the physical properties of the energy source 
hydrogen by means of which the essential risks of this gas can be 
easily deduced, the main characteristics of hydrogen handling are 
presented with regard to safety aspects and other relevant criteria. 
Hydrogen technology is dealt with under this aspect, devided in 
production, storage, and distribution, as well as the utilization of 
hydrogen. 


PROPERTIES 
REFER ALSO TO CITATION(S) 14187 


14193 (LBL—6842) Catalyzed combustion in a flat plate bound- 
ary layer. II. Numerical calculations. Schefer, R.; Robben, F. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Sep 1977. 
Contract W-7405-ENG-48. 42p. (CONF-771015—7). Dep. NTIS, 
PC A03/MF AOl1. 

From Fall meeting of the Western States Section of the 
Combustion Institute; Palo Alto, CA, USA (17 Oct 1977). 

A computer program has been developed to solve the bound- 
ary layer equations for laminar flow over a heated plate with He/air 
combustion. The objectives are to investigate the importance of 
homogeneous as opposed to catalytic surface reactions during the 
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combustion process, and to determine the roles of heat and mass 
transfer and their effect on combustion. Results are presented for 
combustion of H2/air at an equivalence ratio of 0.1 for flow over a 
noncatalytic plate at a surface temperature of 1100°K. A detailed 
mechanism involving 8 chemical species and 13 reactions has been 
used to describe the kinetics. The reactions leading to the initiation 
of combustion and the effect of the large diffusivity of hydrogen are 
discussed. The boundary conditions for catalytic surface and a 
simplified model to account for catalytic wall reaction are formulat- 
ed. Results are presented for combustion over a catalytic surface and 
compared with the non-catalytic case. 


14194 Method of preparing slush of low-boiling gases. 
Schraewer, R.; Bardenheier, J.; Koch, J. (to Messer Griesheim 
G.m.b.H., Frankfurt am Main (Germany, F.R.)). German(FRG) 
Patent 2,423,610/A/. 27 Nov 1975. 9p. (In German). 

A mixture of liquid and solid ice low-boiling gases (e.g. 
nitrogen or hydrogen) is especially suited for certain types of appli- 
cations. The precondition for the utilization of this method is the 
existence of monocrystals with a size between 1 and 3 mm. The 
invention advises to achieve this in the following way: The low- 
cooled gas is expanded alternately in a nozzle down to a pressure 
below the triple point (gas-ice area) and up to a pressure above the 
triple point (gas-liquid area). The expansion is carried out under 
isenthalpic conditions. The periodical changing of the expansion 
pressure is be done at intervals of 5 to 10 sec. Further claims 
consider the arrangement of the nozzle and the application of the 
slush. 


OTHER SYNTHETIC AND NATURAL 
FUELS 


REFER ALSO TO CITATION(S) 13664, 13994, 14268, 14272, 
15059, 15233 


14195 Energy outlook: alternative fuels and conversion issues. 
Gambs, G.C. pp 43p, Paper 2 of In Outlook for coal: critical times 
for a critical fuel, New York, NY. New York; Energy Bureau, Inc. 
(27 Jun 1977). 

Statistics are presented on the production and use of energy in 
the USA along with suggestions for solutions to the problem of 
energy shortages in this country. Predictions on total gross energy 
input for the USA to the year 2000 are included. 


PROPERTIES 


14196 Method for integrating natural gas and synthetic gas 
supply systems and for increasing the efficiency of synthetic gas supply 
systems. Bodo, W.; Garstka, J. (to Brennstoffinstitut Freiberg 
(German Democratic Republic)). German(FRG) Patent 2,555,916/ 
A/. 18 Nov 1976. 8p. (In German). 

The invention recommends a type of gas with which natural 
as well as synthetic gas supply systems can be operated. This type of 
gas unlike natural gas, causes no loss in efficiency or at least none to 
think of; in contrast to city gas or other synthetic gases, it assures a 
substantial increase in efficiency. In addition, all or rather a part of 
the transport, storage, distribution, and consumer devices of the 
natural and/or synthetic gas supply systems should be operated by 
means of a mixture of gas, which primarily consists of hydrogen and 
methane. The mixture ratio range is given. e gas mixture will 
have nearly the same energy content (Wobbe number) as a well- 
known natural gas quality. Likewise, the burning characteristics of 
the gas mixture will be so unvariable in the given range that the 
operation of gas-consuming plants will be possible without alteration 
or adaptation. 


14197 Fuel gas and its generation. White, S.H. German(FRG) 
Patent 2,445,755/A/. 14 Aug 1975. Sp. (In German). 

The use of fuel gas mixtures is proposed for the hot working 
and the heat treatment of metals. This combustible gas is composed 
of: 80-82 wt % propane (or a mixture of propane and butane), 15-17 
wt % propylene oxide and 2-4 wt % methanol. This fuel gas has 
remarkable advantages (e.g. ignition temperature, flame intensity, 
fuel efficiency) in comparison with the usual mixtures. Special de- 
vices are to assure a good mixture of the different fuel gas compo- 
nents coming out of the pressure vessel. The devices consist mainly 
of an extended mixing zone, which is formed out of an outlet or an 
immersion tube. These tubes extend to the bottom of the pressure 
vessel and are split at the lower end. The fuel gas mixture streams 
out of the bottle valve mounted with a mixer of the Venturi-type in 
the proper proportions of the gas components, which all have 
different boiling points. 
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PREPARATION 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 13641, 13656, 13661, 13691 


14198 Equipment for decomposing fuels into gaseous fuels by 
reaction with a decay product of hydrogen peroxide. Kosaka, K.; 
Wagatsuma, F.; Shimomoto, M.; Harada, O.; Ueno, Z. (to Nissan 
Motor Co. Ltd., Yokohama (Japan)). German(FRG) Patent 
neat) 9 Dec 1976. 17p. (In German). 

igs. 

The invention deals with an equipment in which fuels (hydro- 
carbons) are converted to gaseous hydrogen and/or carbon monox- 
ide containing fuel gases. The reaction is brought about with a 
heated mixture of oxygen and steam which is produced by the decay 
of hydrogen peroxide. The whole equipment consists of a reaction 
chamber to carry out the splitting process, a reactor to decompose 
the hydrogen peroxide, a fluid channel between the reactor and the 
reaction ater and a pipeline system to feed burnable material 
into the reaction chamber. The particular advantages of the inven- 
tion are rash and effective mixing of the burnable components with 
the decay products of the H2O: prior to their joint entry into the 
reaction chamber. This is achieved by a particular design of the 
feeding system and by a Venturi section in the fluid channel to 
increase the rate of the flowing mixture (range from 10m/sec up to 
the speed of sound). 


14199 Carrier catalyst for methanation. Alcorn, W.R.; Cullo, 

L.A. (to Harshaw Chemical Co., Cleveland, Ohio (USA)). 

German(FRG) Patent 2,606,755/A/. 23 Sep 1976. 44p. (In German). 
2 tabs. 


The inventor proposes an advantageous catalyst for the meth- 
anation of gases with a carbon monoxide content of more than 10% 
and a pressure above 21 atmospheres above atmospheric pressure. 
This way a pipeline-quality coal gas is to be obtained in one step. 
The catalyst should retain a high activity for a long time at a high 
carbon monoxide reaction (10-30%) at temperatures from 400°C to 
625°C and at pressure ranges of 21 to 105 atmospheres above 
atmospheric pressure. The carrier should amount to at least 50% of 
the total catalyst weight. The residue consists of a reduced complex 
of nickel, copper and molybdenum oxides. The further claims de- 


scribe various aye pm combinations of the catalyst compo- 


nents and possibilities of gas distribution. 

14200 Selectivity relations and guidance of selectivity for Fi- 
scher-Tropsch syntheses. Schulz, H. (Karlsruhe Univ. (TH) (Ger- 
many, F.R.). Engler-Bunte-Institut). pp 258-275 of In Compendium 
76/77. Bd. 1. DGMK-Vortraege. Klamann, D.; Asinger, F.; Boigk, 
H.; Oelert, H.H.; Peters, W. (eds.). Leinfelden-Echterdingen, Ger- 
many, F.R.; Industrieverl. von Hernhaussen (1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

The declared intentions of the worldwide renewed interest 
and research activity for the Fischer-Tropsch-Syntheses mainly con- 
cern the guidance of reactions in direction to high yields of valuable 
organic basic chemicals. It is therefore of importance to understand 
the relations of selectivity of this process in order to be able to adjust 
catalysts and reaction parameters. Products of the Fischer-Tropsch- 
Synthesis principally are paraffins (with and without branching of 
the chain), olefins (predominantly a Olefins, however as well B- 
olefins), alcohols (preferably n-alkanols-1), and aldehydes. In addi- 
tion small amounts of the side products ketones, esters and acids are 
formed. An important product however, not wanted in most cases, is 
methane and a principal characterization of the whole product is its 
average size of chain length. In this publication relations of selectiv- 
ity between the characteristics of the products as mentioned above 
and the experimental parameters and properties of the catalyst are 
investigated. Basis hereof are partly results of experiments with '*C- 
tracer compounds. Mechanistic interpretations of individual reaction 
steps of the total conversion are derived. This generalization owns 
predictive features for the predetermination of selectivity. 


14201 Problems of the production of sulfur-free gases from the 
steam-gasification of fuel oils. Richterova, V. (Chemopetrol, Prague 
(Czechoslov'akia)). pp 481-491 of In Compendium 76/77. Bd. 1. 
DGMK-Vortraege. Klamann, D.; Asinger, F.; Boigk, H.; Oelert, 
H.H.; Peters, W. (eds.). Leinfelden-Echterdingen, Germany, F.R.; 
Industrieverl. von Hernhaussen (1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

The author presents operational experience with a heating oil 
steam gasification plant with subsequent gas desulfurisation in a 
solution of dimethylaminoacid potassium. Material and energy bal- 
ances are discussed, and the energy efficiency of the complex overall 
process is calculated. 


ERA VOL. 3, NO. 7 


14202 Process for the catalytic reaction of carbon monoxide with 
hydrogen for the production of methane. Upson, L.L. (to Air Prod- 
ucts and Chemicals, Inc., Allentown, Pa. (USA)). German(FRG) 
Patent 2,506,199/A/. 13 Nov 1975. 16p. (In German). 

1 fig.; 2 tabs. 

The direct addition of a liquid heat absorption agent is recom- 
mended for the removal and winning of the exothermal reaction heat 
of this process. The heat exchanger liquid is evaporated during the 
reaction, whereby water is used especially, because it fulfils the 
elementary demands in the best way (e.g. high heat capacity, no 
disadvantageous influence on the catalyst, no decomposition at the 
reaction temperature, good separability of the methane). The process 
is intended for over-atmospheric pressures, mainly for outlet tem- 
peratures between 232 and 343°C and pressures from 30 to 100 
above atmospheric pressure. The matter discharged consists of the 
evaporated heat exchanger liquid and methane. The steam may be 
condensated and recirculated to the reactor (preferable a fluidized 
bed). The heat thus gained serves for heating the gas (carbon 
monoxide and hydrogen), which is fed into the reactor. 


PREPARATION FROM WASTES OR BIOMASS 


REFER ALSO TO CITATION(S) 13657, 13703, 14214, 14219, 
14251, 14255, 14256, 14257, 14261, 14265, 14266, 14269, 14271, 
14292, 15366 


14203 (COO—2952-13) Monfort waste conversion demonstra- 
tion. Quarterly progress report, January 1, 1977—March 31, 1977. 
Turk, M. (Hamilton Standard, Windsor Locks, Conn. (USA)). Apr 
1977. Contract EY-76-C-02-2952. 48p. Dep. NTIS, PC A03/MF 
AOl. 

Research efforts on the development of a mobile fermentation 
system centered on the evaluation of various start-up procedures. 
Although good gas production has been achieved with a system 
operated at 125°F/51.7°C and with a total volatile acid concentra- 
tion of 2000 to 4000 mg/I, it is suggested that these conditions might 
cause stresses on the system that would make it more susceptible to 
failure. Progress in tests on start-up and operation of the system at 
135°F/57.2°C and total volatile acid concentration of 1000 mg/I is 
reported. (JGB) 


14204 Design and engineering considerations in plug flow farm 
digesters: a preliminary analysis. Abeles, T.P. (Agricultural Energy 
Corp., Luddington, MI). pp 417-423 of In Clean fuel from biomass 
and wastes. Chicago; Institute of Gas Technology (Mar 1977). 

From Symposium on clean fuels from biomass and wastes; 
Orlando, FL, USA (25 Jan 1977). 

Progress in the development of a farm digester system that 
would operate in the mesophilic region (60 to 110°F) is reported. 
Design criteria, including those for the digester tank, feed system, 
gas and electric power systems, and materials handling system are 
examined. Testing of the system indicated gas production followed 
laboratory findings. Maximum use of waste heat would add to 
productivity of the system. Production of a material that can be used 
for refeeding of farm animals is currently being studied. (JGB) 


14205 Rotary kiln gasification of biomass and municipal wastes. 
Hooverman, R.H.; Coffman, J.A. (Wright-Malta Corp., Ballston 
Spa, NY). pp 213-235 of In Clean fuel from biomass and wastes. 
Chicago; Institute of Gas Technology (Mar 1977). 

From Symposium on clean fuels from biomass and wastes; 
Orlando, FL, USA (25 Jan 1977). 

A rotary kiln gasifier-gas turbine generator system for the 
clean, efficient recovery of energy from biomass and wastes is 
reported. Solids and liquids combined are dried, pyrolyzed, and 
steam-gasified during slow passage through a continuous-feed, exter- 
nally-heated rotary kiln. The low-Btu product gas fuels a gas turbine 
generator, and the turbine exhaust provides process heat for the 
gasifier. Neither shredding, classifying, nor preliminary drying of the 
charge is necessary; and in principle the efficiency of the system can 
be as high as that of a combined cycle plant burning conventional 
fuels. The steam-gasification chemistry was demonstrated in a bench- 
scale, batch-feed “mini-kiln.” In this equipment, paper, wood, and 
municipal solid and sewage wastes have been gasified under various 
conditions of steam flow, temperature, pressure, and heating rate. 
This work has established the feasibility of low-temperature steam 
gasification and indicated the optimum process conditions. 


14206 Pyrolysis of solid wastes for production of gaseous fuels 
and chemical feedstocks. Coyne, J.K. III. (Coyne Chemical Co., 
Philadelphia). pp 237-248 of In Clean fuel from biomass and wastes. 
Chicago; Institute of Gas Technology (Mar 1977). 

From Symposium on clean fuels from biomass and wastes; 
Orlando, FL, USA (25 Jan 1977). 

Pyrolysis is an irreversible chemical change caused by the 
action of heat in the absence of oxygen. It is the central element in 
dozens of resource recovery systems which yield primarily a pyro- 
gas suitable for fuel or feedstock use. Five typical pyrolysis process- 
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es are compared and gas production evaluated. In all cases more 
desirable fuel and feedstock characteristics are achievable by adding 
one or more gas conditioning steps. The use of pyrolysis gas derived 
from municipal solid waste as a feedstock for ammonia production 
has been closely studied. Hydrogenation, water-gas shift, sulfur 
removal, partial oxidation, carbon dioxide removal, and pressure 
swing adsorption steps yield a synthesis gas that is very suitable for 
ammonia manufacture. Under an optimized system, as much as 0.3 
tons of anhydrous ammonia, with a value of $150/ton, can be 
produced efficiently from a ton of solid waste. Less complex gas 
conditioning steps are required for fuel gas production and methana- 
tion. In these cases, less value is added to the energy resource, and 
lower revenues are attained. The technology exists for reliable, 
large-scale pyrolysis systems that can produce a marketable chemical 
or fuel gas end-product. As with other energy sources, the best 
economic returns are achieved when the resource is put to its best 
and highest use for a particular region. 


14207 Syngas process converts waste to SNG. Feldmann, H.F. 
(Battelle Columbus Labs., OH); Felton, G.W.; Nack, H.; Adlerstein, 
J. pp 311-321 of In Clean fuel from biomass and wastes. Chicago; 
Institute of Gas Technology (Mar 1977). 

From Symposium on clean fuels from biomass and wastes; 
Orlando, FL, USA (25 Jan 1977). 

Municipal solid waste can be converted into substitute natural 
gas in an environmentally acceptable fashion using the Syngas 
process. Raw gas containing substantial amounts of methane can be 
produced continuously under conditions achievable in existing com- 
mercial equipment. In this concept, solid waste is shredded and 
lockhoppered into pressurized hoppers. From the hoppers it is fed 
into a methane production reactor (MPR) where it encounters a 
countercurrent stream of hot hydrogen-containing synthesis gas. 
Solids can either fall through in the free-fall mode or move down- 
ward through the reactor as a moving bed. After leaving the MPR, 
solids fall through a stripping zone where steam entrains very light 
(compared to the metal and glass) organic char which is blown into 
a gasifier into which is fed oxygen. Hot synthesis gas is then fed 
directly to the MPR. Metal and glass fall through the stripping zone, 
enter a quench pot and are discharged from the reactor system in a 
water slurry from which they are separated for recovery and recy- 
cle. 


14208 Operating experience with large scale digestion of urban 
refuse with sewage sludge. Swartzbaugh, J.T.; Miller, J.W.; Wiles, 
C.C. pp 353-372 of In Clean fuel from biomass and wastes. Chicago; 
Institute of Gas Technology (Mar 1977). 

From Symposium on clean fuels from biomass and wastes; 
Orlando, FL, USA (25 Jan 1977). 

Research has indicated that anaerobic digestion of municipal 
solid waste may offer a viable energy recovery technique especially 
for those communities in which direct burning of a solid refuse 
derived fuel is not acceptable. The availability of an unused, but 
operable, waste water plant digester in close proximity to a large 
source of slurried processed municipal solid waste prompted the 
present study. The intent of the study was to operate the 100,000 
gallon digester to: demonstrate the feasibility of applying standard 
practices of wastewater treatment to the digestion of solid waste; 
measure the amount and quality of fuel produced; determine the 
dewaterability and subsequent fuel value of the digested effluent; and 
estimate process economics. A laboratory study using two 55 gallon 
digestion units was initially performed to determine the optimum 
conditions for the pilot operation. This was a study in which the 
organic residue, sludge ratio and the volatile solids loading rate were 
varied. The data from this one year laboratory effort, which includes 
post-digestion filtration trials, is discussed. A 100,000 gallon sewage 
sludge digester was used for the pilot scale reaction vessel. The 
Operating parameters were a 3 : 1 organic residue; raw sludge blend 
ratio and 0.08 pound VS/ft*/day loading rate. Heater coils within 
the digester and recirculation pump mixing were implemented to try 
to maintain the mixture at conditions optimum for anaerobic diges- 
tion. A pilot dewatering trial was also performed on the digested 
material. Results from the three month pilot operation are presented 
for process output and operating costs. System economics scaled to 
100 and 1000 TPD plants are also included. Results indicate that 
unless the digester contents can be more adequately mixed, anaero- 
bic digestion of municipal solid waste is not a viable method of 
energy recovery. 


14209 Two-phase anaerobic digestion. Ghosh, S.; Klass, D.L. 
(Inst. of Gas Tech., Chicago). pp 373-415 of In Clean fuel from 
biomass and wastes. Chicago; Institute of Gas Technology (Mar 
1977). 

From Symposium on clean fuels from biomass and wastes; 
Orlando, FL, USA (25 Jan 1977). 

Research on a two-phase anaerobic digestion process is re- 
ported. The advantage of the two-phase process relative to the 
conventional “high-rate” processes, the concept of process optimiz- 
ation by phase separation, and the various methods of physically 
separating the nonmethanogenic and the methanogenic digestion 
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phases in separate reactors are discussed. Biokinetic models capable 
of describing substrate utilization rates and efficiencies were devel- 
oped and applied to analyze the results of batch, continuous, and 
semicontinuous digestion studies conducted with a soluble carbohy- 
drate, cellulose, sewage sludge, and selected volatile acid substrates. 
Rate constants were determined for the digestion steps of hydrolysis, 
acidification, and methanation. Application of two-phase process 
designs for the anaerobic digestion of biomass and wastes to produce 
methane is expected to provide substantial benefits. Reduced capital 
costs, higher solids destruction efficiencies, and greater methane 
production rates and yields over those of conventional high-rate 
digestion systems are projected. With pretreatment of the feed to 
produce glucose concentrates, it is projected that volatile solids 
destructions approaching 100% of theory could be achieved. 39 
references. 


14210 Value of energy from waste at the production interface. 
McCartney, J.K. (Occidental Research Corp., La Verne, CA). pp 
291-301 of In Clean fuel from biomass and wastes. Chicago; Institute 
of Gas Technology (Mar 1977). 

From Symposium on clean fuels from biomass and wastes; 
Orlando, FL, USA (25 Jan 1977). 

It is pointed out that energy recovered from wastes will never 
have a fixed value. The net economics of its production are deter- 
mined by the changing market conditions based on energy supply 
and demand. The production pattern of the energy produced from 
wastes will directly affect the value of the recovered energy. For 
example, steam produced by various methods must be put to use 
near the point of production or it can assume a negative value. Load 
factors of solid, liquid, and gaseous fuels produced from refuse are 
discussed. (JGB) 


PROPERTIES 


14211 Alcohol fuel prospects. Goodger, E.M. (Cranfield Inst. of 
Tech., Bedford, Eng.). J. Inst. Fuel; 50: No. 404, 132-138(Sep 1977). 

Alcohols have long been of interest as high-performance fuels 
for the spark-ignition engine, and are now examined as alternative 
fuels for the continuous flow applications of gas turbines and boilers. 
The performance of the alcohols and conventional distillate petro- 
leum fuels are compared on a basis of the various stages of the 
overall combustion process. Experimental results are quoted. Alco- 
hols show advantages of finer atomization, more rapid vaporization, 
greater ignitability and flame stability, with lower production of 
NO/sub x/, together with disadvantages of low calorific values, 
greater fire hazard, toxicity and water solubility, and higher produc- 
tion of carbon monoxide. On balance, alcohols show promise as 
alternative fuels for gas turbines used for peak power generation, but 
a substantial increase in alcohol production and a decrease in price 
would be necessary. 


14212 Use of ethanol-gasoline mixtures for automotive fuel. 
Scheller, W.A. (Univ. of Nebraska, Lincoln). pp 185-200 of In Clean 
fuel from biomass and wastes. Chicago; Institute of Gas Technology 
(Mar 1977). 

From Symposium on clean fuels from biomass and wastes; 
Orlando, FL, USA (25 Jan 1977). 

Ethanol and ethanol—gasoline blends have been considered 
for use as fuel in Otto cycle engines since the invention of the engine 
itself. However, prior to the large increase in the prices of crude oil 
and gasoline which took place in late 1973 it was not economical to 
use ethanol in automotive fuel. Today the value of ethanol as a 
blending component in unleaded gasoline ranges from 88 cents per 
gallon of ethanol to $1.20 per gallon. A mixture containing 10 liquid 
volume percent ethanol in unleaded gasoline: (1) undergoes a posi- 
tive volume change on mixing giving a greater volume of salable fuel 
than the sum of the volumes of the components, (2) uses an unleaded 
gasoline for blending that has a lower octane number and therefore 
is cheaper than the unleaded gasoline which is marketed to the 
public and (3) appears to reduce fuel consumption to about 95% of 
that for unleaded gasoline. In the State of Nebraska such a fuel is 
taxed at the rate of 3 cents per gallon less than conventional gasoline. 
Since October 1973 the price of crude oil has almost quadrupled, and 
the price of synthetic ethanol (from ethylene) has doubled. In the 
same time period the prices of corn, milo, and wheat (the grains used 
to produce ethanol by fermentation) have changed little. Since the 
operating cost of a fermentation ethanol plant is only loosely coup- 
led to the cost of petroleum it is possible to produce grain alcohol 
(ethanol) at a price which permits its use as an automotive fuel 
blending component in grain producing regions of the nation. 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 14206, 14255 
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INORGANIC HYDROGEN COMPOUND FUELS 


REFER ALSO TO CITATION(S) 13738 


PROPERTIES 


14213 Ammonia oxidation on platinum promoted oxide catalysts. 
Il'ichenko, N.I. (AN Ukrainskoj SSR, Kiev. Inst. Fizicheskoj 
Khimii). Kinet. Katal.; 17: No. 2, 386-391(Mar 1976). (In Russian). 

On the basis of an earlier investigation of the mechanism of 
the oxidation of ammonia, a selection of active and selective cata- 
lysts for the synthesis of nitrous oxide was made. It was found that 
small additions of platinum substantially increased the catalytic ac- 
tivity of Cos0O4, MnOz, and V2O; with respect to the low-tempera- 
ture oxidation of ammonia to N2 and N2O. In this case the selectivity 
of the process changes little. Platinum facilitates the activation of 
ammonia molecules. This is confirmed by the accelerating action of 
platinum on the reduction of the indicated oxides by ammonia (in the 
absence of Oz in the gas phase). 


PREPARATION 
REFER ALSO TO CITATION(S) 15383 


14214 Ammonia synthesis gas and petrochemicals from cattle 
feedlot manure. Huffman, W.J.; Halligan, J.E.; Peterson, R.L.; de la 
Garza, E. (Texas Tech Univ., Lubbock). pp 249-277 of In Clean fuel 
from biomass and wastes. Chicago; Institute of Gas Technology 
(Mar 1977). 

From Sy.aposium on clean fuels from biomass and wastes; 
Orlando, FL, USA (25 Jan 1977). 

The pyrolysis and partial oxidation of cattle feedlot manure 
are discussed. Previous studies are reviewed. A description of the 
current reactor which has a throughput of one-half ton per day and 
experimental results on the simultaneous production of 0.4 to 1.2 liter 
ammonia synthesis gas per g of dry ash-free manure and 25 to 65 kg 
ethylene per metric ton of dry ash-free manure are given. A basis for 
the production of the ethylene and other petrochemicals is discussed 
along with recent results on the decomposition of intermediate tar 
and liquids. The application of process technology to other feed- 
stocks, use of oxygen instead of air, and a discussion of different 
reactor designs are also presented. 


SOLID WASTE FUELS 


REFER ALSO TO CITATION(S) 14255, 14263, 14264, 14478, 
15231, 15234, 15371, 15374, 15375 


14215 (AD-A—043039) Energy production by solid waste incin- 
eration. Final report June 1976—April 1977. Goldman, S.B.; Best, 
F.R.; Golay, M.W. (Massachusetts Inst. of Tech., Cambridge (USA). 
Dept. of Nuclear Engineering). 30 Apr 1977. Contract DAAK02-74- 
C-0308. 34p. NTIS PC A03/MF AOI. 

The purpose of this study is to assess the potential of utilizing 
solid waste as a viable source of energy. A technical description of 
the process is given, followed by a detailed economic analysis. 
Finally, the applicability of such a facility for U.S. Army installa- 
tions is presented. (Author) 


14216 ROEMMC Burner: high-ash solid-fuel combustion system. 
Stafford, J.L. (Guaranty Performance Co., Inc., Independence, KS). 
pp 617-624 of In Proceedings of the third annual UMR-MEC confer- 
ence on energy: energy crisis, an evaluation of our resource poten- 
tial. Morgan, J.D. (ed.). North Hollywood, CA; Western Periodicals 
Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

Many solid-waste-disposal problems have been lately recog- 
nized as fuel sources. Few of these potential fuels are normally 
available in a clean (low ash), dry state, and those that do demand 
premium price. The ROEMMC/sub R/ Burner system provides fuel 
preparation (drying and size reduction) and combustion with dry ash 
separation (no slag). Technologies developed for earlier solid-com- 
bustion systems are combined with inertial separation of solid—gas 
mixtures and applied to the energy recovery from inexpensive solid 
residue. Operational performance data are presented. 


14217 (PB—268121) Ecostatic cane processing system prototype 
phase. Final report. Webb, R.T.; Goldman, M.A. (Auburn Univ., 
Ala. (USA). Dept. of Fisheries and Allied Aquacultures). Jun 1977. 
114p. NTIS PC A06/MF AOI. 


ERA VOL. 3, NO. 7 


The overall objective of this project was to demonstrate a 
systems environmental management approach, from field to final 
product, for the processing of raw cane sugar. Specific sub-systems 
which were to be developed and demonstrated as part of this 
systems approach were: (a) harvester-cleaner-transporter, (b) dry 
cane cleaner, (c) juice washing of dry cleaned cane, (d) soil and 
wastewater disposal, (e) cane trash wet cleaner, and (f) fibrous 
wastes burned for the generation of commercial electrical power. 
While the systems approach is a viable one for waste reduction, it 
suffers from the weakness that if one sub-system fails to operate as 
expected it directly affects the successful operation of all or part of 
the total system. In this study the failure of the harvester-cleaner- 
transport system led directly to the failure of the juice washing and 
trash cleaning concepts. In addition, it hampered the successful 
operation of all the other sub-systems. Failure of the harvester- 
cleaner-transport system led to modifying the dry cleaner so that it 
could be used as a wet cleaner. Water used in this cleaner was 
screened and recycled back to the cleaner; ultimately being re- 
screened and disposed of on land via infiltration trenches. Genera- 
tion of commercial power from fibrous wastes was the most success- 
ful aspect of the study. However, oil was necessary as a supplemen- 
tal fuel due to inadequate supplies of bagasse. 


14218 Energy through refuse incineration. Martin, W.J.; Weiand, 
H. (Martin (J.) Feuerungsbau G.m.b.H., Muenchen (Germany, 
F.R.)). Umwelt; No. 2, 124-128(Apr 1977). (In German). 

The multitude of possible heat circuits for utilizing the heat 
from refuse incineration is subdivided into five basic types which are 
described briefly. Illustrated by four typical examples of European 
refuse incineration plants it is shown that by utilizing the heat from 
refuse incineration a considerable amount of gas, heating fuel or coal 
can be saved in towns. 


14219 Thermal processes - power generation from waste. Fichtel, 
K. pp 200-216 of In Waste management and recycling. Problems and 
practice. Keller, E. (ed.). Essen, Germany, F.R.; Girardet (1977). (In 
German) 

A survey is given of the processes used to generate power 
from waste. The first process is waste incineration, which is done in 
special waste incineration plants. It is a well-tried and reliable 
method of converting degradable substances to harmless products. 
The heat generated is used for electric power generation or district 
heating. The present calorific value of domestic waste is about 6300- 
10500 kJ/kg. The second technique is the pyrolysis »rocess, i.e. 
thermal conversion of waste to burning gases and/or oils which are 
combusted under heat generation. 


14220 Process for fuel production. Cottell, E.C. (to Convair 
Investments Ltd., Nassau, Bahamas (UK)). German(FRG) Patent 
2,548,509/A/. 13 May 1976. 21p. (In German). 

The known solid fuel combustion processes often show the 
disadvantages of an incomplete combustion (low efficiency and 
danger of explosion) and of an in admissible air pollution with sulfur 
dioxide. The inventor recommends to make a fuel mixture consisting 
of about 20 parts of coal, 15 parts of oil, and 10 parts of water. The 
coal should be ground to a grain size < 100 wm and suspended in 
water. The oil is added to the suspension and mixed in by means of 
exposure to strong ultrasonic waves with a minimum intensity of 
11.625 Watt/cm* Operational intensities up to 54 Watt/cm? are 
normal. Redundant quantities of oil seperate during storage and can 
be recycled into the mixture. By the above-mentioned exposure to 
intensive waves a storable pseudo dispersion is produced which 
combusts with a flame similar to an oil flame. In the course of the 
process, coals with a high sulfur content (e.g. bituminous coals) can 
be used. In this case, alkali (especially limestone dust) is fed into the 
suspension. The limestone combines with sulfur dioxide to calcium 
sulfate during combustion. This compound can be separated in an 
electrostatic precipitator. The limestone addition should be advanta- 
geously chosen 50% above the stochiometric quantity which leeds 
to a sulfur precipitation in an extent according to the admissible air 
pollution. 


14221 Process for producing a fuel suitable for degassing from 
refuse. Sulzberger, J. German(FRG) Patent 2,421,975/A/. 20 Nov 
1975. 2p. (In German). 

Utilization of the heat energy of refuse in waste incineration 
plants is time-consuming and expensive due to high investment and 
operation costs. The inventor recommends to process the refuse to a 
sterile, handy and storable fuel. For this propose the refuse should be 
crushed, kneaded and pressed. The briquettes produced in this way 
should be dried. 


HYDRO ENERGY 


REFER ALSO TO CITATION(S) 14276, 14961 
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RESOURCES AND AVAILABILITY 


14222 (PB—268637) Use of water in Arkansas, 1975, Water 
resources s No. 9. Halberg, H.N. (Arkansas Geological Com- 
mission, Little Rock (USA)). 1977. 35p. NTIS PC A03/MF AO1. 

Arkansas used an average of 5,064 Mgal/d (million gallons of 
water per day) in 1975, 65 percent more than in 1970. This total does 
not include 52,400 Mgal/d used in the generation of hydroelectric 
energy. The principal categories of water use other than hydroelec- 
tric energy generation, are public supply, self-supplied industrial use, 
rural domestic and livestock use, irrigation, fish and minnow farm- 
ing, water for wildlife impoundments, and thermoelectric-energy 
generation. A little more than half the water used was ground water; 
streams and reservoirs supplied the rest. 


14223 (PB—269009) Planning status report; water resources ap- 
praisals for hydroelectric licensing, lower White River Basin, Missou- 
ri—Arkansas. (Federal Power Commission, Washington, D.C. 
(USA). Bureau of Power). 1977. 19p. NTIS PC A02/MF AOl1. 

This is one of a series of revised Planning Status Reports for 
major river basins in the United States. The reports present data on 
water resource developments, existing and potential, and on water 
use by existing and projected thermal generating facilities. The 
reports also review past and current planning studies and identify 
needs for additional planning. 


14224 (PB—269010) Planning status report; water resources ap- 
praisals for hydroelectric licensing, upper White River Basin, Missou- 
ri—Arkansas. (Federal Power Commission, Washington, D.C. 
(USA). Bureau of Power). 1977. 16p. NTIS PC A02/MF AOl. 

Revision of Report dated 1964. 

This is one of a series of revised Planning Status Reports for 
major river basins in the United States. The reports present data on 
water resource developments, existing and potential, and on water 
use by existing and projected thermal generating facilities. The 
reports also review past and current planning studies and identify 
needs for additional planning. 


14225 Estimation of the world’s hydro power potential. Langer, 
U. Arch. Energiewirtsch.; 31: No. 7, 568-570(Jul 1977). (In German). 
Estimates of the world’s hydro power resources are tabulated. 


SITE GEOLOGY AND METEOROLOGY 


REFER ALSO TO CITATION(S) 15089 


PLANT DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 14939, 14941 


14226 INGA II hydro-electric power station. van Pachterbeke, 
Y.; de Genst, P. ACEC (Ateliers Constr. Electr. Charleroi) Rev.; No. 
1-2, 3-32(1977). 

The design, construction, and operating features of the Inga 
II hydroelectric power plant in Zaire are described in detail. The 
plant has an installed capacity of 360 MW, and should have 2 


generating units operating in 1977 and 2 more to be commissioned in 
1978. (LCL) 


ECONOMICS AND MANAGEMENT 
REFER ALSO TO CITATION(S) 14938, 14942 


LAND USE AND AESTHETICS 
REFER ALSO TO CITATION(S) 14940 


SOLAR ENERGY 


REFER ALSO TO CITATION(S) 15059, 15227, 15228 


14227 5,000 people participated in the conference on ‘solar heat- 
ing II’. DGS organized the biggest European solar meeting and exhibi- 
tion in Munich. Urbanek, A. Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 
2: No. 2, 31-35(Mar 1977). (In German). 

From 3. meeting of the Deutsche Gesellschaft fuer Sonnenen- 
ergie e.V. on heating with sun 2 - house technology under practical 
aspects; Muenchen, Germany, F.R. (3 - 4 Mar 1977). 
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We are dealing with a summarising report on the conference 
of the German Association for Solar Energy on ‘Solar Heating II - 
Practical domestic technology’, which took place on the 3rd and 4th 
of March 1977 in Munich. An exhibition was associated with the 
conference, at which more than 50 firms from West Germany, 
Austria and Switzerland exhibited products for solar energy technol- 
ogy. The lectures at the conference were concerned with techno- 
logical problems of collector equipment, architectural, legal and 
safety questions associated with the nature of solar energy. Review 
lectures gave an impression of the state of solar technology, the 
market position for solar plants, and the research and development 
programme of the European Community in this field. 


14228 Solar energy utilization in the USA. von Cube, H.L. 
Klima Kaelte Ing.; 4: No. 9, 325-329(1976). (In German). 

7 figs.; 3 tabs. 

This is a report on a study trip to the USA. The trip was 
made to gain insight into the state of technology concerning solar 
energy techniques and into governmental promotion measures for 
developing solar techniques. Economic data, a status report on the 
present market situation, a development forecast, and some examples 
of existing solar plants are presented. 


RESOURCES AND AVAILABILITY 
REFER ALSO TO CITATION(S) 14290, 15230 


14229 Automated insolation calculations for rooms with 
allowance for various shading factors. Akilov, Yu.Z.; Safaev, A.S.; 
Turulov, V.A.; Khakimov, K.K. Appl. Solar Energy (USSR) (Engl. 
Transl.); 13: No. 1, 66-72(1977). 

Translated from Geliotekhnika; 13: No. 1, 82-90(1977). 

A method is proposed for calculating room insolation with 
allowance for various shading factors, a computer being used. The 
method makes it possible to obtain the pattern, area, and duration 
isochromes for insolation. Sample calculations are given to illustrate 
the method. The method may be realized in practice during structur- 
al design for calculation of heat loads on air conditioners, as well as 
in evaluating the ultraviolet regime of premises. 


ECONOMICS 
REFER ALSO TO CITATION(S) 14274 


14230 Computer-aided design of a continuous-duty energy 
system. Swift, A.H.P. Jr. (Washington Univ., St. Louis). pp 81-90 of 
In Proceedings of the third annual UMR-MEC conference on 
energy: energy crisis, an evaluation of our resource potential. 
Morgan, J.D. (ed.). North Hollywood, CA; Western Periodical Co. 
(1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

In many areas of the United States, the average monthly solar 
and wind energy density profiles complement each other, which 
suggests utilization of a power system that employs both solar and 
wind energy. The problems of identifying these areas from weather 
data, and developing a computer-aided method for the design of 
such combined solar and wind systems are studied. The economics 
of combined systems as compared to solar or wind only systems is 
examined. 


SOLAR ENERGY CONVERSION 
REFER ALSO TO CITATION(S) 15094 


14231 Solar energy utilization in tropical and subtropical areas. 
Suttor, K.H. (Kraftanlagen A.G., Heidelberg (Germany, F.R.)). 
Elektrowaerme Int., Ed. A; 35: No. 4, 212-216(Jul 1977). (In German). 

From 134. meeting of the Haus der Technik e.V. on non- 
conventional energy carriers; Essen, Germany, F.R. (21 - 22 Mar 
1977). 

The author describes the climatic conditions in tropical and 
subtropical areas and the prospects for utilization of solar energy 
which, as thermal energy, can only partially be transformed in 
mechanical and electrical energy except when using the photovol- 
taic principle. Basic utilization possibilities and economic aspects 
dominating in these countries are discussed and export chances of 
the German industry are outlined. 
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PHOTOVOLTAIC CONVERSION 
REFER ALSO TO CITATION(S) 15530 


14232 (DSE/2458—1) Study of II-IV-V. chalcopyrite semicon- 
ductors for solar cell applications. Quarterly report No. 1, September 
1, 1976—December 1, 1976. Littlejohn, M.A. (North Carolina State 
Univ., Raleigh (USA). Dept. of Electrical Engineering). 20 Dec 
1976. Contract EX-76-C-01-2458. 13p. Dep. NTIS, PC A02/MF 
AOl. 

During the first quarter, the major effort has been directed 
towards constructing a state-of-the-art vapor-phase epitaxial reactor 
for the chemical vapor deposition of the IIl-IV-V2 chalcopyrite 
ZnSiAs2. The system construction has been completed, and a de- 
tailed description is given. After the system was completed, several 
runs were made and material characterization has begun. The pre- 
liminary results show that one anticipated problem is not significant, 
since silane decomposition in this system has occurred for all deposi- 
tion temperatures attempted (700°C - 800°C). The major problem at 
this time is due to the absence of Zn in the initial deposits. This 
problem was not anticipated. However, some first-order transport 
calculations show that the Zn transport can be improved, and very 
recent results have shown Zn to be incorporated in the films. 


14233 (DSE/2459—2) Improved semiconductors for photovoltaic 
solar cells. Second quarterly progress report, September 18, 1976— 
December 18, 1976. Mickelsen, R.A.; Chen, W.S. (Boeing Aerospace 
Co., Seattle, Wash. (USA)). Oct 1977. Contract EX-76-C-01-2459. 
27p. Dep. NTIS, PC A03/MF AOl1. 

The objective of this research program is the investigation of 
copper indium selenide (CulnSe2) films as a promising potential 
semiconductor material for low cost, mass produced thin film photo- 
voltaic solar cells. The program emphasis during this quarter has 
been on the development of techniques for producing single phase 
CulnSe, films deposited by vacuum evaporation from three indepen- 
dent vapor sources (Cu, In, and Se). Achievement of single phase 
chalcopyrite CulnSe2 is reported by utilizing post-deposition baking 
in an Se environment at 500°C and in high vacuum at 350°C to 
400°C. Electrical properties of the deposited P-type films are pre- 
sented which show a strong dependence on film composition. 
Copper rich films are reported to be of low resistivity, low hole 
mobility, and high carrier concentration while with increasing In 
content the reverse is noted. The optimum composition is shown to 
produce films with average values of: resistivity - 20 to 80 ohm cm; 
hole mobility - 1.3 to 1.8 cm?/V-sec; and concentrations - 0.5 to 2 x 
10’? cm~*. Reproducibility in these values is shown and indicates 
that the deposition method is well controlled. The electrical proper- 
ties of pure copper selenide films are described and suggest possible 
application as a low cost, ohmic contact material to the P-type 
CulnSez. Initial film stability test results are discussed and imply 
device passivation/encapsulation against the environment, especially 
moisture, will be necessary. Typical optical absorption vs wave- 
length behavior for the CulnSe» thin films is presented and interpret- 
ed in terms of the absorption edge and free carrier absorption. This 
data is used to calculate a band-gap energy of 1.04 eV and an 
estimated absorption coefficient of 3 x 10* cm™! at a wavelength of 
one micron. 


14234 (ERDA/JPL/954606—77/2) Energy requirement for the 
production of silicon solar arrays. Second quarterly report, March 21, 
1977—June 20, 1977. Lindmayer, J.; Wihl, M.; Scheinine, A.; Morri- 
son, A. (Solarex Corp., Rockville, Md. (USA)). Jul 1977. Contract 
NAS-7-100-954606. 60p. Dep. NTIS, PC A04/MF AO1. 

An assessment of potential changes and alternative technol- 
ogies which could impact the photovoltaic manufacturing process is 
presented. The recent introduction of a new multiple wire saw into 
the market could impact the prevailing production sequence in the 
near future. A review of the potential of the saw indicates that upon 
its implementation into the wafering process, the overall payback 
time would be reduced to 4.2 years. The quest for a higher silicon 
utilization led to the development of ribbon growth techniques 
which allow the growth of silicon sheet directly from the melt. 
Although the future viability of a ribbon growth process is not 
denied, important changes and improvements need to be undertaken 
in order to reach its intended goal. In order to circumvent the 
energy demanding crystal growth process, Solarex is currently con- 
ducting experiments in silicon casting and efforts to estimate the 
energy expenditure. An expose of semicrystalline solar cells obtained 
from casted silicon is presented. Finally, the development of a 
computer model of a future large-scale solar power plant is reported. 


14235 (SAND—77-1610C) Physics underlying improved effi- 
ciency of high-low-junction emitter silicon solar cells. Fossum, J.G.; 
Lindholm, F.A.; Sah, C.T. (Sandia Labs., Albuquerque, N.Mex. 
(USA); Florida Univ., Gainesville (USA); Illinois Univ., Urbana 
(USA)). 1977. Contract EY-76-C-04-0789 4p. (CONF- 771201—6). 
Dep. NTIS, PC A02/MF AOl1. 
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From IEEE international electron devices meeting; Washing- 
ton, DC, USA (5 Dec 1977). 

The physical behavior of a recently proposed device struc- 
ture, the HLE solar cell, that yields substantial increases in the open- 
circuit voltage and in the power-conversion efficiency of p-n junc- 
tion silicon solar cells, is described. The structure differs from the 
conventional cell structure (n* pi in that it contains a high-low (H- 
L) junction in the emitter (n*-n-p). For cells having low base 
resistivities (approximately 0.1 0-cm), efficiency improvements of 
about 15 percent at AMI and about 40 percent at 50 suns can be 
expected. The improvement at 50 suns results in an efficiency of 
about 20 percent at 27°C. 


14236 (SAND—77-7019) Concentrating photovoltaic solar array 
(CPSA) conceptual design study. Final report. Zimmerman, D.K.; 
Bishop, C.J. (Boeing Engineering and Construction, Seattle, Wash. 
(USA)). May 1977. Contract EY-76-C-04-0789. 116p. Dep. NTIS, 
PC A06/MF AOl1. 

The objectives of the study to assess the applicability of an 
air-supported transparent dome as a protective enclosure for a con- 
centrated photovoltaic system array (CPSA) were: (1) develop a 
preliminary conceptual structural design for a fresnel lens concen- 
trating photovoltaic system with and without a protective, air- 
supported enclosure; and (2) estimate preliminary capital and mainte- 
nance costs for each system to assess which concept offers the 
greatest low cost potential. The study plan and results are presented. 


14237 Solar cells in India. Mukherjee, M.; Hewig, G. (Stuttgart 
Univ. (TH) (Germany, F.R.). Inst. fuer Physikalische Elektronik). 
Umsch. Wiss. Tech.; 77: No. 16, 540-541(Aug 1977). (In German). 

3 figs. 

Expecially for developing countries with a lot of remote 
villages without any electricity, the possibility of building small solar 
generators is exciting. For terrestrial applications thin film solar cells 
seems to have a large potential. The crystalline structure of these 
thin films, which was investigated using a scanning electron micro- 
scope, is strongly correlated to the efficiency of the solar cells. 


14238 Electric power from the Sun. Solar cells for solar energy 
conversion for terrestrial power supply. Selders, M. (Battelle-Institut 
e.V., Frankfurt am Main (Germany, F.R.)). Umsch. Wiss. Tech.; 77: 
No. 13, 421-427(Jul 1977). (In German). 

Direct conversion of solar energy into electric power by solar 
cells is the most elegant method for power generation. For a large 
scale application of this method, solar cells are currently too expen- 
sive. Research and development work is currently going on with the 
aim to reduce fabrication cost drastically. The state of the art of 
solar cell technology and recent developments are discussed in this 
article. 


14239 Solar energy power generating array. Hamilton, G.H. US 
Patent 4,025,786. 24 May 1977. Filed date 2 Jan 1975. 8p. 

A multi-layer array of power converting elements for con- 
verting electromagnetic energy such as sunlight incident on the 
array to electricity is disclosed. The array is suitable for use in 
integrated circuit arrays as well as discrete circuit arrays. The array 
comprises an upper layer of photocells with spaces between the 
photocells. At least one other layer of photocells is disposed below 
the upper layer and is illuminated by the penumbra of the upper 
layer. Lower layers are separated from upper layers by a distance 
defined by the width of the cells in the immediate upper layer, the 
distance between the array and the source of electromagnetic energy 
and the width of the source of electromagnetic energy. 17 claims, 9 
figures. 


14240 High efficiency converter of solar energy to electricity. 
Dettling, J.R. (to United Technologies Corp.). US Patent 4,021,267. 
3 May 1977. Filed date 8 Sep 1975. 4p. 

Apparatus is disclosed which permits the use of a large 
proportion of the solar spectrum in the conversion of solar energy to 
electricity by means of photovoltaic cells. The apparatus comprises a 
collecting element which concentrates the incident radiation, a colli- 
mating element which forms the concentrated incident radiation into 
a beam of parallel photons, a spectral separation element, such as a 
prism, prism plate or diffraction grating which spectrally separates 
the solar radiation in the collimated beam and a plurality of photo- 
voltaic cells disposed in the separated spectrum, the energy gap of 
the cells being matched to the energy of the photons in that portion 
of the spectrum in which the cells are located. 4 claims, 2 figures. 


14241 Solar cells employing stacked opposite conductivity layers. 
James, L.W. (to Varian Associates). US Patent 4,017,332. 12 Apr 
1977. Filed date 29 Mar 1976. 12p. 

A cell for converting received light energy io electrical 
energy comprises, in the simplest embodiment, four layers of differ- 
ing types of semiconductive material stacked so as to form three 
opposite conductivity junctions. The outer two, “active,” junctions 
are formed of confronting layers with matched lattice constants so as 
to provide a plurality of energy converters. The center, “connec- 
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tive,” junction is formed by two confronting intermediate layers 
which have purposely mismatched lattice constants so as to provide 
a lattice defect site surrounding the center junction. Majority carri- 
ers (electrons and holes) will recombine at the lattice defects. This 
will cause the connective junction, although of apparently reverse- 
biased opposite conductivity type layers, to act as a low resistance 
ohmic connection or substantia! short circuit so as to connect the 
energy converting portions in series. Due to the stacked arrangement 
of junctions in which the layers forming the active junctions have 
increasingly lower bandgaps toward the bottom of the stack, inci- 
dent photons are converted to electrical energy with far greater 
efficiency than in a single-junction arrangement. Preferably the 
stacked layers are formed of suitably-doped epitaxially-grown layers 
of compounds of III-V elements (Ga, In, Al, As, P, Sb). The number 
of active junctions is preferably made greater than two, e.g., six is 
currently regarded as a practical maximum. Low resistance intercon- 
nections between the energy converting portions formed by active 
junctions are provided by connective junctions which are formed of 
lattice constant mismatched and opposite conductivity confronting 
layers. 10 claims, 9 figures. 


14242 Solar powered portable calculator. Roen, S.A. (to Litton 
Business Systems, Inc.). US Patent 4,017,725. 12 Apr 1977. Filed 
date 3 Jan 1975. 4p. 

A portable calculator is described utilizing a solar panel array 
which can be either slidably moved within the calculator’s housing 
or pivotly connected to it and which when exposed to incident light 
provides power for the calculator. 


14243 Determining the minority-carrier diffusion length in the 
base of silicon photoconverters. Bordina, N.M.; Golovner, T.M. Appl. 
Solar Energy (USSR) (Engl. Transl.); 13: No. 1, 8-12(1977). 

Translated from Geliotekhnika; 13: No. 1, 11-16(1977). 

Methods are considered for determining the minority-carrier 
diffusion length (L) in the base of a thin silicon photoconverter from 
the spectral sensitivity. Curves are given that permit L to be deter- 
mined from the measured carrier collection factor under long-wave 
illumination (0.95 and 1.0 ym) and the photoconverter thickness. It is 
shown that when the rear surface of the base is open and the 
recombination rate is low at this surface it is significantly easier to 
determine L if the photoconverter is illuminated from the rear. 
Experimental data are given. 


14244 Determining the parameters of a photoconverter current- 
voltage characteristic. Bordina, N.M.; Zaitseva, A.K.; Strel’tsova, 
V.I. Appl. Solar Energy (USSR) (Engl. Transl.); 13: No. 1, 13- 
18(1977). 

Translated from Geliotekhnika; 13: No. 1, 17-23(1977). 

The way in which such photoconverter parameters as the 
series resistance R/sub s/, the shunt resistance R/sub sh/, the 
reverse current I/sub r/, and the preexponential factor A affect the 
shape of the load segment of the current-voltage characteristic in the 
working region is considered. A method is given for determining 
these parameters on the base of measurements of the short-circuit 
current I/sub sc/ and the no-load voltage U/sub nl/ under three 
illuminations. The conditions under which the method is applicable 
are specified. 


14245 Method or determining the operating values of solar-bat- 
tery electrical parameters. Bordina, N.M.; Koval’skii, V.Ya. Appl. 
Solar Energy (USSR) (Engl. Transl.); 13: No. 1, 19-22(1977). 

Translated from Geliotekhnika; 13: No. 1, 24-27(1977). 

A computational-experimental method for determining the 
operating values of solar-battery electrical parameters is described; it 
is based on statistical modelling and, through selection of the simula- 
tor radiation intensity, makes it possible to reduce to values of no 
practical importance the error connected with the discrepancy be- 
tween the characteristics of the sun and the spectral and angular 
characteristics of the simulator radiation. 


14246 Utilization of transparent heat-reflecting coatings in solar- 
energy converters. Koltun, M.N.; Faiziev, Sh.A. Appl. Solar Energy 
(USSR) (Engl. Transl.); 13: No. 1, 23-26(1977). 

Translated from Geliotekhnika; 13: No. 1, 28-31(1977). 

The optical characteristics of dielectric-metal-dielectric coat- 
ings developed by the authors on glass and polymer films are 
described. The possibility of using ZnS—Ag—ZnS coatings in solar- 
energy converters is considered. 


14247 Analysis of optimum loading conditions for p-n junction 
solar cells. Durbin, R.C.; Counsil, J.A. pp 75-80 of In Proceedings of 
the third annual UMR-MEC conference on energy: energy crisis, an 
evaluation of our resource potential. Morgan, J.D. (ed.). North 
Hollywood, CA; Western Periodical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

An analysis of the voltage-current characteristics of a p-n 
junction solar cell yields an expression for the load resistance at 
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which maximum power transfer occurs. Variations in the parameters 
which affect the maximum power transfer point are discussed. A 
means of matching the load to the internal solar cell resistance is 
explained. Application of the matching system to Electrolysis Cells 
is discussed. 


14248 Investigation of photocells with homogeneous fixed field in 
base and concentration dependence of mobility and lifetime. Evdoki- 
mov, V.M.; Lisovskii, Yu.L. (Scientific-Research Inst. for Current 
Sources, Moscow). Appl. Solar Energy (USSR) (Engl. Transl.); 12: 
No. 6, 1-6(1976). 

Translated from Geliotekhnika; 12: No. 6, 3-10(1976). 

The operation of a photoconverter with uniform fixed electric 
field produced by an exponential impurity distribution is investigat- 
ed. Here it is assumed that the mobility pz and lifetime tau depend on 
the impurity concentration in accordance with the power law M 
approximately N/sup -V/tau approximately N/sup -tau/. The condi- 
tions are found for positive action of the field on the carrier 
collection coefficient and it is shown that the optimal field value 
depends strongly on the wavelength of the incident light and the 
thickness of the cell. 


14249 Some materials problems associated with photovoltaic 
solar cells. Loferski, J.J. (Brown Univ., Providence). pp 467-485 of 
In Critical materials problems in energy production. Stein, C. (ed.). 
New York; Academic Press, Inc. (1976). 

Semiconductor materials for fabricating solar cells intended 
for large scale solar energy conversion must satisfy certain criteria. 
Their forbidden energy gaps must lie between about 1 eV and 2.5 
eV; they should preferably be direct gap semiconductors though this 
is not absolutely necessary, it being sufficient if the minority carrier 
diffusion length is greater than the average absorption depth of solar 
photons. The solar cell must have a charge collecting barrier incor- 
porated in it; this CCB need not be a p/n homojunction. Heterojunc- 
tion solar cells and metal-insulator-semiconductor cells have led to 
reasonable solar energy conversion efficiencies. Recombination 
losses in the bulk and at the surface must be minimized if high 
efficiencies are to be realized. (GHT) 


14250 Non-conventional heterojunctions for solar energy conver- 
sion. Bube, R.H. (Stanford Univ., CA). pp 486-514 of In Critical 
materials problems in energy production. Stein, C. (ed.). New York; 
Academic Press, Inc. (1976) 

Several types of photovoltaic systems based on heterojunc- 
tions between different semiconductors are discussed. Included in 
these are p—Cu2S/n—CdS heterojunctions and II—VI heterojunc- 
tions. Properties considered in the choice include bandgaps, electron 
vs. hole injection, interface spikes, diffusion voltage, lattice mis- 
match, methods of preparation, electrical contacts, and material 
availability, cost, toxicity and stability. (GHT) 


THERMIONIC AND THERMOELECTRIC CONVERSION 
REFER ALSO TO CITATION(S) 15243 


BIOMASS PRODUCTION AND CONVERSION 


REFER ALSO TO CITATION(S) 14179, 14203, 14204, 14205, 
14206, 14208, 14209, 14214, 14292, 15163, 15232 


14251 (CONF-770222—1) Comprehensive gasification process 
for energy recovery from cellulosic wastes. Ghosh, S.; Klass, D.L.; 
Conrad, J.R.; Henry, M.P.; Griswold, K.; Sedzielarz, F. (Institute of 
Gas Technology, Chicago, Ill. (USA)). Feb 1977. 83p. of Gas Tech., 
Chicago, IL. 

From Symposium on bioconversion of cellulosic substances 
into energy, chemicals and protein; New Delhi, India (Feb 1977). 

A comprehensive, energy- and materials-resource-recovery 
system (the Biogas Process) capable of processing organic wastes 
and land- and water-based plant biomass to yield intermediate- or 
high-Btu gas (SNG), combustible solid fuels, recyclable by-products, 
and stabilized residues that can be returned to the environment 
without adverse impact on the biosphere is described. Biological 
gasification by anaerobic digestion forms the heart of this process. 
Laboratory, small pilot, and field work needed for the development 
of unit operations and processes involved in feed preparation and 
pretreatment, biological gasification, enhancing biodegradability of 
fermenter residues and recycling, gas cleanup, and effluent dewater- 
ing and ultimate disposal is summarized. Data on the effects of 
temperature, mixing, substrate particle size, detention time, loading, 
and C/N ratio on anaerobic digestion are presented. Laboratory 
digester kinetics covering the rate-limiting step, maximum specific 
growth rate, saturation constant, and cell yield constants in the 
overall process of anaerobic digestion of cellulose-sludge mixtures 
are detailed. In-depth process evaluation in terms of technical feasi- 
bility, material and energy balances, capital and operating costs, and 
environmental impact assessment is included. It is concluded that the 
next logical step in this program is to demonstrate the technology in 
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a 100-ton per day plant to confirm our findings and to justify full- 
scale operations. Highlights of the proposed demonstration plant are 
presented. 


14252 (COO/4124—2) Steam gasification of biomass. (Wright- 
Malta Corp., Ballston Spa, N.Y. (USA)). 29 Apr 1977. Contract EY- 
76-C-02-4124. 7p. Dep. NTIS, PC A02/MF AOl1. 

Progress is reported in the construction of the biogasifier to 
be used in experiments on basic parameters involved in the steam 
gasification of biomass. Photographs illustrating various stages in the 
construction are included. (JGB) 


14253 (PB—258850) Biological solar energy conversion: ap- 
proaches to overcome yield, stability and product limitations. Progress 
report No, 2, October 1, 1975—March 31, 1976. Kok, B. (Martin 
Marietta Labs., Baltimore, Md. (USA)). Mar 1976. Contract EY-76- 
C-02-3326; NSF-G-PCM-74-20736-A01. 83p. (NSF/RA—760055; 
MML-TR—76-16C). Dep. NTIS, PC A05S/MF AOl1. 

Simultaneous measurements were made of the exchange of 
O2, CO2, Hz and their isotopes in illuminated algae. A direct compe- 
tition for the photosynthetic reducing power was observed between 
CO: uptake, O2 uptake and Hz evolution, with He evolution being 
third in line. Hz evolution and H-D scrambling occurred in presence 
of ca 1 percent Oz; He uptake was less sensitive to Oz. Further 
studies were made of the stability of the photosynthetic electron 
transport chain in dark at 0° The two most sensitive sites were 
located between System II and the O2 evolution system and between 
plastocyanin and plastoquinone. The second site was protected in 
intact chloroplasts. The two effects of glutaraldehyde—rate inhibi- 
tion and stabilization—proved to have a similar dose requirement. 
The inhibition by this agent might be due to inactivation of plasto- 
cyanin. 


14254 Biologic conversion of light energy into chemical or elec- 
trical energy. Naturwissenschaften; 64: No. 3, 144(Mar 1977). (In 
German). 


14255 Clean fuels from biomass and wastes. Chicago; Institute of 
Gas Technology (Mar 1977). 528p. (CONF-770142—). . 

From Symposium on clean fuels from biomass and wastes; 
Orlando, FL, USA (25 Jan 1977). 

Twenty-eight papers were abstracted and indexed for Energy 
Research Abstracts (ERA) and the Energy Data Base; one paper 
was processed previously. No individual papers are included in 
Energy Abstracts for Policy Analysis (EAPA). (JGB) 


14256 Biomass and wastes as energy resources: update. Klass, 
D.L. (Inst. of Gas Tech., Chicago). pp 1-28 of In Clean fuels from 
om and wastes. Chicago; Institute of Gas Technology (Mar 

From Symposium on clean fuels from biomass and wastes; 
Orlando, FL, USA (25 Jan 1977). 

For the past year work has continued on processes and 
systems for the production of synfuels and energy-intensive products 
from renewable biomass and wastes. An update of the subject is 
presented, and selected recent research and commercial develop- 
ments are summarized. Combined waste disposal-energy recovery 
processes are currently receiving the most attention. Biomass pro- 
duction directed specifically to energy applications has not yet been 
optimized for large-scale systems, and is in the initial development 
stages. In the long term, wastes offer a small but continuing supply 
of energy products and synfuels, and biomass can ultimately serve as 
a major source of supply. Synfuel plantations are discussed from the 
standpoint of net energy production and economics. Various pro- 
cesses for the conversion of biomass and wastes are considered, with 
particular emphasis placed on the use of wood. (JGB) 


14257 Biomass as a long range source of hydrocarbons, Water- 
man, W.W.; Klass, D.L. (Inst. of Gas Tech., Chicago). pp 29-48 of 
In Clean fuels from biomass and wastes. Chicago; Institute of Gas 
Technology (Mar 1977). 

From Symposium on clean fuels from biomass and wastes; 
Orlando, FL, USA (25 Jan 1977). 

Possible sources of liquid and gaseous hydrocarbons over an 
extended period of time are examined in relation to the probable life 
of our fossil fuel resources. Biomass productivity, land requirements, 
conversion processes, and economics are discussed. It is concluded 
that available technologies applicable to both biomass and organic 
wastes offer the potential of supplying all or most of our current 
nonfuel needs for carbonaceous materials and, in addition, a large 
portion of our synthetic fuel requirements in the future. (JGB) 


14258 Future competitive demand on land for biomass produc- 
tion. Doering, O.C. III. (Purdue Univ., Lafayette, IN). pp 49-61 of In 
Clean fuels from biomass and wastes. Chicago; Institute of Gas 
Technology (Mar 1977). 

From Symposium on clean fuels from biomass and wastes; 
Orlando, FL, USA (25 Jan 1977). 
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The land resource base as it is currently used in the produc- 
tion of food and fiber in the United States is examined. Changes in 
land use are documented for the past two decades. Alternatives of 
intensive and extensive agricultural systems are evaluated for their 
potential impact upon land use. Suggestions for biomass production 
are evaluated in the context of the relatively fixed land resources and 
in the context of both intensive and extensive alternatives for agri- 
cultural production. The importance of land quality and the match- 
ing of a crop with the appropriate land quality to prevent land 
degradation is stressed as essential to preserving a land base that 
might be able to support large scale biomass production. 


14259 Improvement of plant photosynthesis through genetic engi- 
neering. Moss, D.N. (Univ. of Minnesota, St. Paul). pp 63-71 of In 
Clean fuels from biomass and wastes. Chicago; Institute of Gas 
Technology (Mar 1977). 

From Symposium on clean fuels from biomass and wastes; 
Orlando, FL, USA (25 Jan 1977). 

The theoretical maximum efficiency of utilization of the 
energy in sunlight by photosynthesis is 8%. The highest plant 
growth rates ever measured have captured about 4.5% of total daily 
solar radiation for short periods of time. Thus, plants do not come 
near to their theoretical limit of performance. Efforts at genetic 
engineering for more efficient photosynthesis must be directed 
toward minimizing the limitations to photosynthesis. Biochemical 
differences such as the C-3 or C-4 systems for carbon fixation or 
morphological differences such as differences in the spatial orienta- 
tion of leaves have resulted in plants adapted to high rates of 
photosynthesis in specific environments. Plants have never been bred 
solely for maximum biomass production, and it is likely that biomass 
productivity can be improved markedly by breeding plants adapted 
for high rates of photosynthesis in specific environments. 


14260 Waterhyacinth biomass yield potentials. Del Fosse, E.S. 
(Lee County Hyacinth Control District, Fort Myers, FL). pp 73-99 
of In Clean fuels from biomass and wastes. Chicago; Institute of Gas 
Technology (Mar 1977). 

From Symposium on clean fuels from biomass and wastes; 
Orlando, FL, USA (25 Jan 1977). 

Most emphasis on waterhyacinth research has dealt with 
control of the plant (chemical, biological, cultural and integrated) or 
with aspects of waterhyacinth biology and distribution. Several 
countries have recently begun to investigate seriously using water- 
hyacinth as animal food, silage, soil additives, as a source for alcohol, 
protein, methane and paper, and for various other purposes. If an 
economic usage can be found for waterhyacinth, plant abundance 
and cost of cultivation and harvesting will be of prime importance. 
Growth solutions in which waterhyacinth has been successfully 
grown are reviewed, as are effects of water quality on the plant. 
Optimum growth conditions are reviewed and summarized, includ- 
ing both chemical and physical parameters. Mean mineral and carbo- 
hydrate content of waterhyacinth are summarized from data collect- 
ed over the entire world. Theoretical considerations for maximizing 
waterhyacinth growth potential are discussed. Over 60 metric tons 
of waterhyacinth per acre may be harvested under ideal conditions. 
176 references. 


14261 Systems analysis of bioconversion with microlagae. Bene- 
mann, J.R.; Koopman, B.L.; Baker, D.C.; Weissman, J.C.; Oswald, 
W.J. (Univ. of California, Berkeley). pp 101-126 of In Clean fuel 
from biomass and wastes. Chicago; Institute of Gas Technology 
(Mar 1977). 

From Symposium on clean fuels from biomass and wastes; 
Orlando, FL, USA (25 Jan 1977). 

Methane can be produced through fermentation of microal- 
gae biomass. Large quantities of freshwater algal biomass could be 
produced as by-products of liquid waste treatment in ponds. In these 
large shallow ponds algae are grown on the nutrients present in 
sewage to provide the oxygen required for waste treatment. Present 
technologies of algae harvesting from such ponds (particularly 
chemical flocculation) are too expensive for methane production. 
The most economical methods of algae harvesting are straining 
(microstraining”) and sedimentation (‘‘autoflocculation”’). The 
minute size of most pond algae makes application of these harvesting 
methods difficult. Selective cultivation of larger, more harvestable, 
filamentous or colonial algae could be achieved by a number of 
methods including mechanical enrichment (size specific recycle), 
nutrient limitations (nitrogen fixation), pond operations, etc. Data are 
presented which indicate that mechanical enrichment does, indeed, 
achieve a degree of algal species selection. Assuming inexpensive 
harvesting technology, algal biomass produced during secondary 
waste treatment (oxidation of organics) of municipal sewage could 
supply about 2% of per capita residential methane requirements. By 
utilizing all available liquid wastes and enriching ponds with CO, for 
tertiary treatment (removal of N and P nutrients) algal biomass 
could supply 10% of local methane usage. Combined algal waste 
treatment-bioconversion systems would be very economical in the 
climatically favored regions of the U.S. By optimizing sewage 
transportation distances and land costs, these systems would be 
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applicable to a wide range of treatment capacities. Algae bioconver- 
sion systems designed exclusively for gaseous fuel (CH, or He) 
production are possible only if favorable assumptions about econom- 
ics, cultivation technology and photosynthetic efficiencies are made. 
57 references. 


14262 Growth factors in the production of giant kelp. North, 
W.J. (California Inst. of Tech., Pasadena). pp 127-140 of In Clean 
fuel from biomass and wastes. Chicago; Institute of Gas Technology 
(Mar 1977). 

From Symposium on clean fuels from biomass and wastes; 
Orlando, FL, USA (25 Jan 1977). 

Problems of kelp production in the near-surface layers of the 
deep sea are being studied. The ultimate objective is bioconversion 
of solar energy. Experiments have established that kelp growth at 
offshore locations is strongly limited by availability of dissolved 
nutrients. Nutrient requirements of kelp are being studied to guide 
fertilizing programs for marine farms. Seawater is such a complex 
mixture that we are unable quantitatively to analyze direct availabil- 
ity of many micro-nutrients, particularly trace metals. A bioassay 
procedure, using juvenile kelp plants as test organisms, was devel- 
oped. Eight micro-nutrients apparently required by kelp (N, P, I, Fe, 
Mn, Mo, Zn, Co, and possibly As) were identified. The list may not 
yet be complete. A comparison is being made of the availability of 
these micro-nutrients in seawater samples gathered at various times 
and locations. Differences were found between offshore surface 
water and deep water pumped up from 300 meters. Temporal 
differences have also been demonstrated. 


14263 Energy and materials from the forest biomass. Saeman, 
J.F. (Forest Products Lab., Madison, WI). pp 153-168 of In Clean 
fuel from biomass and wastes. Chicago; Institute of Gas Technology 
(Mar 1977). 

From Symposium on clean fuels from biomass and wastes; 
Orlando, FL, USA (25 Jan 1977). 

Priorities and strategies are offered in optimizing the contri- 
bution of forest biomass to our materials and energy budget. The net 
photosynthetic productivity of the earth has been estimated at 155 x 
10° tons per year. Forests account for 42% of this total, and 
croplands for 6%. The net productivity of forests, including tropical 
forests, is equivalent to more than the world consumption of fossil 
fuels. The most cost-effective energy contribution of U.S. forests is 
an indirect one resulting from the use of conventional forest prod- 
ucts rather than more energy-intensive alternative products. Next in 
importance is the direct use of residues as a fuel, particularly in 
wood processing industries. Wood industries now use 1.1 Q (10% 
Btu's) of residues and 1.5 Q of purchased fuel. There are over 2 Q of 
energy available from unused but accessible manufacturing and 
logging residues. Equipment is readily available for handling and 
burning wood residues in an environmentally acceptable manner. 
Achieving energy self-sufficiency would constitute a direct 3% 
contribution to the energy budget. Net timber growth in the United 
States, particularly of hardwoods, exceeds consumption. This can be 
used for forest products, chemicals, or fuel. An economic assessment 
of available technology for converting such wood to ethanol, fur- 
fural, methanol, formaldehyde, and phenol with various assumed 
plant sizes and wood prices showed high capital costs and profits too 
low for the risks involved. Research opportunities for the improved 
chemical or biochemical conversion of forest biomass are outlined. 
Intensification and reorientation of timber production and utilization 
offer the realistic hope of an energy self-sufficient industry with 
twice present output. This holds high economic potential in main- 
taining balance of trade and improving the relationship between 
gross national product and energy consumption. 


14264 Renewable energy resource. Jamison, R.L. (Weyerhaeuser 
Co., Tacoma, WA). pp 169-183 of In Clean fuel from biomass and 
wastes. Chicago; Institute of Gas Technology (Mar 1977). 

From Symposium on clean fuels from biomass and wastes; 
Orlando, FL, USA (25 Jan 1977). 

Large volumes of unused forest biomass offer potential for 
renewable energy resource, if economic harvesting and transporting 
systems and technically viable conversion to energy can be devel- 
oped. Four sources of tree-based biomass are discussed: forest prod- 
ucts industry manufacturing wastes, post consumer paper and wood 
wastes, forest residuals, and energy plantations. The first of these 
four has been economic in the wood and paper products industries 
for many decades. The second is now nearing economic feasibility 
due to solid waste disposal technology improvements and higher 
values for energy. It is concluded that forest residuals can be 
economic under certain conditions and that energy plantations are 
not yet economic. Longer term forecast is for a shortage of wood. 
Therefore, we may expect the value of wood as a raw material to 
continue to increase and to remain higher than its value as an energy 
source. This need not preclude use of wood for energy, but dual fuel 
energy conversion technology is needed, so that wood could be 
replaced with coal when wood becomes scarce or too valuable for 
energy. The pursuit of such a strategy depends on development of 
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suitable technology for collecting, delivering and burning tree bio- 
mass. Current efforts toward these goals are described. 


14265 Utilization of waste cellulose for production of chemical 
feedstocks via acid hydrolysis. Brenner, W. (New York Univ.); Rugg, 
B.; Rogers, C. pp 201-212 of In Clean fuel from biomass and wastes. 
Chicago; Institute of Gas Technology (Mar 1977). 

From Symposium on clean fuels from biomass and wastes; 
Orlando, FL, USA (25 Jan 1977). 

Solid waste is now generally recognized as both a major 
problem and an underutilized renewable resource for materials and 
energy recovery. The large amounts of cellulose present in such 
wastes warrant their consideration as an alternate feedstock to 
petrochemicals for fuels, intermediates and synthetic proteins. The 
crucial step in this developing technology is optimizing the conver- 
sion of cellulose to its monomer--glucose. Experiments are described 
which show that selected pretreatments of cellulosic waste followed 
by a rapid high temperature acid hydrolysis can produce glucose 
yields in the order of 50% based on the available cellulose. Studies 
are under way toward the design and construction of a continuous 
acid hydrolysis process which is to be initially demonstrated in a 1 
ton/day pilot plant facility. Consideration is being given to combin- 
ing acid hydrolysis-anaerobic fermentation for methane production 
as a potentially economic attractive alternative to ethanol manufac- 
ture from glucose. 


14266 Economics of SNG production by anaerobic digestion of 
specially grown plant matter. Fraser, M.D. (InterTechnology Corp., 
Warrenton, VA). pp 425-439 of In Clean fuel from biomass and 
wastes. Chicago; Institute of Gas Technology (Mar 1977). 

From Symposium on clean fuels from biomass and wastes; 
Orlando, FL, USA (25 Jan 1977). 

An Energy Plantation is a means for producing fuels by 
collecting and storing solar radiation in plants grown purposely for 
their fuel value. The plant material can be used as a solid fuel, or 
alternatively it can be converted into synthetic natural gas (SNG) by 
anaerobic digestion. Appropriate selection of plant species and plan- 
tation cultural practices is the key of producing raw material for 
SNG production at attractive cost. To be suitable as feedstock, the 
plant material should have a high potential SNG yield and not be 
resistant to biological attack. These requirements suggest that suit- 
able woody material is sapwood from deciduous species. The SNG 
production process is anaerobic digestion of the plant material, 
which produces a mixture of methane and carbon dioxide, and 
biological cell matter. The proposed SNG production process will 
involve three major steps--pretreatment of the plant material involv- 
ing comminuting the plant material to possibly as fine as forty mesh 
and slurrying it in hot water, digestion of the slurry anaerobically for 
about fifteen days, and removal of the carbon dioxide and water 
vapor from the digester gas. Operation and design of the anaerobic 
digester are examined from an estimated material balance. It is 
estimated that about 4.5 standard cubic feet (SCF), or a little more, 
of methane can be produced per dry pound of deciduous plant 
material (0.28 m*/kg). The major unknown parameters in the pro- 
posed process are identified. Capital and operating costs are estimat- 
ed for this proposed process. Total plant investment cost is estimated 
to be between $2.00 and $3.00 per daily SCF ($71 to $106 per daily 
m*) of SNG production capacity. The estimated revenue required 
for producing SNG from deciduous material is between $3.75 and 
$5.00 per thousand SCF ($132 to $177 per thousand m*) and most 
probably nearer the lower limit than the higher limit of this range, 
depending upon the unknown influential parameters. 


14267 Energy from biomass: some general reflections. Poole, 
A.D. (Oak Ridge Associated Universities, TN). pp 441-463 of In 
Clean fuel from biomass and wastes. Chicago; Institute of Gas 
Technology (Mar 1977). 

From Symposium on clean fuels from biomass and wastes; 
Orlando, FL, USA (25 Jan 1977). 

It is pointed out that the use of biomass as an energy source is 
at a significant disadvantage both on a near- or long-term basis in 
developed countries. It should continue to provide an increasing 
contribution to energy needs of underdeveloped countries, however. 
This is especially likely to be true in countries where yields of 
biomass are high (in tropical or subtropical climates), labor is cheap, 
and the domestic availability of fossil fuels is uncertain. It is conclud- 
ed that with projected increases in populations of underdeveloped 
countries and the resulting growth in world energy demand, biomass 
could play a significant role in the energy metabolism of the longer- 
term future. (JGB) 


14268 Environmental impact of solid waste and biomass conver- 
sion-to-energy processes. Gage, S.J. (Environmental Protection 
Agency, Washington, DC); Chapman, R.A. pp 465-482 of In Clean 
fuel from biomass and wastes. Chicago; Institute of Gas Technology 
(Mar 1977). 

From Symposium on clean fuels from biomass and wastes; 
Orlando, FL, USA (25 Jan 1977). 
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A brief summary of the supply and demand outlook for solid 
waste and biomass-derived fuels through the year 2020 is presented. 
The potential air, solid, and liquid emissions of environmental conse- 
quence from selected systems that are currently commercially avail- 
able or in the final development stages for the production of useful 
energy from solid waste are discussed. Collectively, these systems 
are capable of producing steam, electricity, oil, and gas from solid 
waste or biomass. EPA’s program in the "Waste-as-Fuel’” technol- 
ogy development and environment assessment area is also discussed. 


14269 Hydrocarbons via photosynthesis. Calvin, M. (Univ. of 
California, Berkeley). Int. J. Energy Res.; 1: No. 4, 299-327(1977). 

Photosynthesis is examined as a possible annually renewable 
resource for material and energy. The production of fermentation 
alcohol from sugar cane as a major component of materials for 
chemical feedstocks is examined as well as the direct photosynthetic 
production of hydrocarbon from known plant sources. Experiments 
are underway to analyze the hydrocarbons from Euphorbias. Ascle- 
pias and other hydrocarbon-containing plants with a view toward 
determining their various chemical components. In addition, experi- 
mental plantings of plants of this type have begun to obtain data on 
which species would be the most successful. Work is also underway 
on the development of chemical process techniques for the extrac- 
tion of plant materials after harvesting. In addition, efforts are 
underway to construct synthetic systems on the basis of our knowl- 
edge of the natural photosynthetic processes. These systems could be 
used to produce fuel, fertilizer and power. As a result of studies of 
the natural quantum conversion process in green plants, several 
photoelectron transfer processes, some of which have already been 
demonstrated in synthetic systems can be envisaged. Methods of 
constructing systems of this type and the principles of their use are 
described. 


14270 Agronomic potential for biomass production. Nelson, C.J. 
(Univ. of Missouri, Columbia). pp 660-669 of In Proceedings of the 
third annual UMR-MEC conference on energy: energy crisis, an 
evaluation of our resource potential. Morgan, J.D. (ed.). North 
Hollywood, CA; Western Periodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

Plant biomass may be an economic means of harvesting and 
storing solar energy. Present-day agricultural practices, however, do 
not allow maximum biomass production in the primary sense, or as 
crop residue. Biomass production is closely related to photosynthetic 
potential of single leaves in a complete canopy. New developments 
in crop selection and culture may allow more efficient canopies and 
photosynthetic rates. Genetic improvement in vegetative growth as 
well as grain or economic product would increase production poten- 
tial for both fuel crops and crop residues. Long-range agronomic 
considerations on soil structure and land use would also need to be 
considered. 


14271 Biomass as an energy mechanism. Clausen, E.C.; Sitton, 
O.C.; Park, E.L.; Gaddy, J.L. (Univ. of Missouri, Rolla). pp 670-678 
of In Proceedings of the third annual UMR-MEC conference on 
energy: energy crisis, an evaluation of our resource potential. 
a J.D. (ed.). North Hollywood, CA; Western Periodicals Co. 
(1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

Laboratory studies demonstrated the feasibility of producing 
methane by anaerobic digestion of various crop materials, such as 
grasses and corn stalks. These studies indicate that about 6.0 scf of 
methane are produced per pound of crop material destroyed. Pre- 
liminary design and economic studies of a large methane plant show 
that the reactors represent the largest cost item and that efforts 
should be concentrated on defining reaction kinetics and reactor 
design. Various approaches to reactor design are discussed. A pro- 
cess to produce 50 MSCFD of methane is described, and the design 
and economics are analyzed. 


14272 Thermal processing of biomass materials. Garrett, D.E. 
(Garrett Energy Research and Engineering Co., Inc., Claremont, 
CA). pp 679-683 of In Proceedings of the third annual UMR-MEC 
conference on energy: energy crisis, an evaluation of our resource 
potential. Morgan, J.D. (ed.). North Hollywood, CA; Western Per- 
iodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

Biomass materials have been man’s chief energy source 
throughout history, and with current and future energy shortages, 
attention is being turned toward their possibly again becoming an 
important energy source. The extensive literature on this subject is 
reviewed, and an analysis made of the current state of the art and 
future development work needed. 
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PHOTOCHEMICAL AND THERMOCHEMICAL 
CONVERSION 


14273 Energy conversion by means of dye molecules. Labhart, H. 
(Zurich Univ. (Switzerland). Physikalisch-Chemisches Inst.). Natur- 
wissenschaften; 64: No. 5, 247-252(May 1977). (In German). 

5 figs.; 19 refs. 

A short survey is given on the mechanisms by which dye 
molecules may convert the absorbed radiation energy into chemical 
energy, electrical energy, or heat. The importance of the different 
processes in the utilization of solar energy and their influence on the 
lightfastness of dyes is discussed. 


PHOTOVOLTAIC POWER PLANTS 


14274 Techno-economic aspects of photovoltaic electric power 
systems (PEPS). Bradley, J.0.; Costello, D.R. (Midwest Research 
Inst., Kansas City, MO). pp 135-145 of In Proceedings of the third 
annual UMR-MEC conference on energy: energy crisis, an evalua- 
tion of our resource potential. Morgan, J.D. (ed.). North Holly- 
wood, CA; Western Periodical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

The economic feasibility of central photovoltaic power plants 
is investigated from the perspective of an electric power utility 
company. The maximum acceptable price of the system is estab- 
lished, as a function of conventional fuel costs. Factors which would 
enhance the economic attractiveness of the system are analyzed. 
These include: increases in conventional fuel costs, decreases in 
photovoltaic system costs and subsidies to attract utility companies. 


SOLAR THERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 14288, 14306, 15229 


14275 Solar generator. Dreyer, J.; Gehrke, H. Dornier-Post 
(Engl. Ed.); No. 1, 15-16(1977). (In German). 

A process for the indirect conversion of solar energy into 
mechanical and electrical energy is described. The project for a 10 
kW solar generator starts from the principle that the thermal energy 
supplied by solar collector drives a low-temperature steam turbine, 
and electrical energy is produced by an electrical generator coupled 
to the turbine. To bridge the morning energy gap, a store is provided 
which is charged during the day. This store guarantees 5 hours’ 
operation at night at reduced output. 


14276 Utilization of solar radiation at large solar power plants 
with pumped storage. Aparisi, R.R.; Teplyakov, D.I. Appi. Solar 
Energy (USSR) (Engl. Transl.); 13: No. 1, 1-7(1977). 

From International colloquium on solar energy; Toulouse, 
France (1 Mar 1976). 

Translated from Geliotekhnika; 13: No. 1, 3-10(1977). 

The specific solar-radiation influx regimes are responsible for 
the problem of storing the energy developed at a solar power plant. 
To solve this problem, it is necessary to provide not only for daily 
storage but also for seasonal and even yearly volumes of storage. Of 
the various alternatives so-called pumped-storage systems stand out; 
in principle, these contain the main elements of a system ensuring the 
development of production and favorable human living conditions 
(energy, water). In association with fairly ramified and extensive 
power systems, solar electric power plants do not necessarily have to 
be constructed in direct proximity to the dams of hydroelectric 
power plants; it is sufficient that they operate in a common electric 
network or from a common network. 


14277 Fundamentals of solar-energy survey development. Salieva, 
R.B. (Electrotechnical Inst. for Communications, Tashkent). Appi. 
Solar Energy (USSR) (Engl. Transl.); 12: No. 6, 45-57(1976). 

Translated from Geliotekhnika; 12: No. 6, 61-77(1976). 

The principles involved in developing a solar-energy survey 
are considered; the survey is based on construction of a mathemat- 
ical model whose parameters, with certain natural-availability stan- 
dards, might be used to determine the useful output of a solar-energy 
plant of any design and to validate the effectiveness and desirability 
of plant utilization for a particular local topography. Here the 
mathematical model is considered from the viewpoint of the theory 
of random processes. Modelling algorithms are given, together with 
their digital-computer realization. The final result is represented in 
the form of computational tables that may be used to determine the 
useful output and installed-capacity utilization coefficient for plants 
of any design. 
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CENTRAL RECEIVER 


14278 (SAND—77-1393) Modal analysis of the first production 
design heliostat used at the Solar Thermal Test Facility (STTF). 
Janczy, J.R. (Sandia Labs., Albuquerque, N.Mex. (USA)). Sep 1977. 
Contract EY-76-C-04-0789. 122p. Dep. NTIS, PC A06/MF AO1. 
The experimental study sought to characterize the dynamic 
modal characteristics of a heliostat to be used at the Sandia operated 
Solar Thermal Test Facility. Three modal studies were performed. 
Two studies were conducted of the yoke and one on the facet 
assembly. During the course of the test, Power Spectral Density 
studies were performed using wind-loading and transport environ- 
mental data. The modal (frequency, damping and stiffness) data is 
resented. The data obtained through the various studies compared 
avorably. The data indicates a possible structural modification, and 
this modification is discussed. 


14279 (SAND—77-8035) Recommendations for the conceptual 
design of the Barstow, California, solar central receiver pilot plant. 
Executive summary. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
Oct 1977. Contract EY-76-C-04-0789. 35p. Dep. NTIS, PC A03/MF 
AOl. 

As technical manager of the ERDA Division of Solar 
Energy's Central Receiver Program, Sandia Laboratories has recom- 
mended subsystem designs that should be incorporated into the 10 
MW/sub e/ pilot plant to be built at Barstow, California. Those 
recommendations along with a summary of technical information 
used in making the selections are presented. These recommendations 
are relative to the design concept only; they are not intended to 
represent a rating of the contractors. 


14280 Calculating the optical characteristics of radiant-energy 
receivers in high-temperature research. Zakhidov, R.A.; Il’inskii, A.I. 
(Central Planning-Design and Technological Bureau of Scientific 
Instrument Construction, Tashkent). Appl Solar Energy (USSR) 
(Engl. Transl.); 12: No. 6, 26-29(1976). 

Translated from Geliotekhnika; 12: No. 6, 38-42(1976). 

A theoretical investigation into the influence of disequilibrium 
in the "source-receiver’’ system on the integral optical characteristics 
of the receiver is reported. The values of the integral absorption 
coefficient and integral emissivity are calculated for tungsten and 
molybdenum over a wide range of variation in the temperature of 
receiver and source. The invalidity of the integral Kirchhoff law for 
nonequilibrium selective systems is demonstrated. 


OCEAN THERMAL GRADIENT POWER PLANTS 


14281 Feasibility of integrated ocean thermal gradient-nuclear 
plants for the production of electrical power. Ferrer, F.; Sasscer, D. 
(Univ. of Puerto Rico, Mayaguez). pp 611-616 of In Proceedings of 
the third annual UMR-MEC conference on energy: energy crisis, an 
evaluation of our resource potential. Morgan, J.D. (ed.). North 
Hollywood, CA; Western Periodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

A study was made of the feasibility of integrating an ocean 
thermal energy conversion (OTEC) electrical power plant with a 
nuclear power plant. The integration was such that the waste heat of 
the nuclear plant was used to augment the thermal efficiency of the 
OTEC plant. The study was performed for three shore line sites of 
Puerto Rico where deep cold water is found between 2 and 10 miles 
from shore. 


SOLAR RADIATION UTILIZATION 


SPACE HEATING AND COOLING 
REFER ALSO TO CITATION(S) 14229, 14353, 14949, 15279 


14282 Solar heating/cooling system. Hayes, W.R.; Shikasho, S. 
(to International Telephone and Telegraph Corp.). US Patent 
4,027,821. 7 Jun 1977. Filed date 18 Jul 1975. 10p. 

A heliothermal heating and cooling system of the type using a 
heat transport fluid such as water is disclosed. The energy collector 
comprises an assembly of individual solar collector panel modules in 
a series/parallel configuration and function to heat water flowing 
therethrough. Each solar collector panel includes a pair of stepped 
headers respectively disposed at its input and output portions and 
which function to reduce water flow resistance therethrough. The 
input and output headers communicate with an insulated water 
storage tank by way of return and supply lines, respectively. A pump 
is provided in the return line to circulate the water through the 
system upon receipt of a command signal. The storage tank commu- 
nicates with a thermal energy utilization device and includes an 
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integral, internal expansion chamber to accommodate expansion of 
the water. The storage tank is stratified by means of baffles, and the 
strata are interconnected by a selector valve under the control of a 
differential temperature detector thereby to assure that the hottest 
available water is presented to the utilization device. The danger of 
freezing is avoided and the need for anti-freeze additives or solutions 
is eliminated by means of a vent line which connects the expansion 
chamber at the top of the storage tank to the top of the energy 
collector assembly and functions to drain the energy collector assem- 
bly of its water charge when the pump is de-energized. 14 claims, 5 
figures. 


14283 Solar heater. Gordon, R.M. US Patent 4,024,853. 24 May 
1977. Filed date 2 May 1975. 4p. 

The invention provides a solar heating arrangement which 
has a plurality of substantially hollow elongate members with at least 
one fluid passage way therein, a plurality of substantially hollow 
connecting members each adapted to interlock one with the other, 
each connecting member being adapted so as to interlock with a 
respective elongate member at each end thereof, the connecting 
members and the elongate members being interlocked to form a 
heating arrangement which, when in use, has fluid flowing through 
it. 7 claims, 3 figures. 


14284 Solar heating. Morse, R.N.; Davey, E.T. (to Common- 
wealth Scientific and Industrial Research Organization). US Patent 
4,021,895. 10 May 1977. Priority date 18 Jun 1973, Australia. 6p. 

A method and apparatus are described for solar heating of a 
fluid in stages involving solar heaters which maintain good thermal 
efficiency to differing maximum temperatures in order to provide 
effective heating over a temperature range wider than could be 
effectively dealt with by any one type of solar heater. 10 claims, 3 
figures. 


14285 Control system for solar heater. Frazier, C.A.; Cunning- 
ham, M.L. US Patent 4,019,495. 26 Apr 1977. Filed date 29 Dec 
1975. 10p. 

A system is described for controlling the flow of a liquid 
through a solar heating system of the type having the output of a 
solar energy collector coupled to the input of a storage tank and 
having a circulating pump interposed along a return liquid pipe 
coupled between the recirculating output of the storage tank and the 
input of the solar energy collector. A first element senses the 
temperature of the liquid adjacent to the output of the solar energy 
collector and generates a first signal responsive thereto. A second 
element senses the temperature of the liquid at a second location 
within the solar heating system and generates a second signal respon- 
sive thereto. A first comparator is coupled between the first and 
second elements for generating a run signal responsive to the differ- 
ence between the first and second signals exceeding a predetermined 
level. The control system further includes an actuating element for 
powering the circulating pump responsive to the run signal, whereby 
the liquid is circulated within the solar heating system. 17 claims, 2 
figures. 


14286 Saving of electric energy for heat pumps using solar 
energy. All-solar heating and cooling of cellar - the house of a doctor. 
Urbanek, A. Mitteilungsbil. Dtsch. Ges. Sonnenenergie; 2: No. 2, 14- 
17(Mar 1977). (In German). 

A bivalent heating plant for a detached house is introduced. 
The plant consists of a solar collector system and a heat pump. If the 
energy supplied by the collectors is not sufficient for the heating 
system, then the missing energy is supplied by the heat pump. Cost 
estimates show that the total plant is a little more expensive than a 
pure heat pump system, but about 12,000 K Wh of electrical energy 
can be saved merely by the sporadic use of the heat pump. 


14287 Solar house principle and its application in practice. Swiss 
large-scale project with solar heat utilization. Sabady, P.R. (Schwei- 
zerischer Ingenieur- und Architekten-Verein, Zurich). Oel- Gasfeuer- 
ung; 22: No. 3, 170-172(Mar 1977). (In German). 

This is a report on a large Swiss project on the use of sola- 
energy. This project is to take into consideration all new knowledge 
in the field of insulation and solar technology. Calculations show 
that the heat requirement for heating purposes will be about 300% 
less than the long term average values of existing buildings. The 
following details are discussed in the article: 1) Architectural and 
constructional measures in the buildings themselves, in order to 
guarantee optimal use of solar energy. 2) The solar energy plant and 
extension of the domestic heating and hot water systems using heat 
stores. 3) Considerations of how to achieve high economy. 


14288 Informationswerk Sonnenenergie. Bd. 2. Hausheizung - 
Warmwasserbereitung - Kuehlung - Stromgewinnung. (Information 
study on solar energy. Vol. 2. Domestic heating - water heating - 
cooling - electric power generation). Pfriemer, U. (ed.). Muenchen, 
Germany, F.R.; Pfriemer (1977). 70p. (In German). 

The ‘solar energy information series’ with its 4 volumes gives 
a survey of methods and processes to utilize solar energy. This 2nd 
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volume contains the following contributions: 1) Architectura! design 
of houses with solar energy installations, 2) cooperation between 
manufacturers and buyers of solar energy installations, 3) a method 
of measurement to determine efficiencies and quality characteristics 
of solar collectors, 4) power distribution and useful power of thermal 
solar collectors, 5) typical daily and annual curves of solar and 
terrestrial radiation, 6) solar radiation in the earth’s energy house- 
hold, 7) a 160 KW solar heating plant in the Camargue, 8) Japan's 
‘Sunshine Project’. 


14289 Statistical investigation into the effectiveness of solar- and 
evaporative-cooler operation under the conditions of turkmenia. Rakh- 
manov, A.; Khandurdyev, A.; Kakabaev, A.; Goshdzhanov, M.; 
Annanazarov, M. Appl. Solar Energy (USSR) (Engl. Transl.); 13: No. 
1, 48-51(1977). 

Translated from Geliotekhnika; 13: No. 1, 59-64(1977). 

The statistical relationship between solar- and evaporative- 
cooler refrigeration capacities and the meteorological parameters of 
the atmosphere is investigated. Graphical relationships are obtained 
that make it possible to determine the percent design reliability with 
which prescribed values of specific refrigeration capacity will be 
provided by such plants. The calculated values of paired and multi- 
ple correlation make it possible to establish a relationship among the 
investigated quantities and permit prediction accuracy to be judged. 


14290 Regional conditions and possibility of using low-tempera- 
ture solar heaters in the mines of Yakutia. Kim, V.P. Appi. Solar 
Energy (USSR) (Engl. Transl.); 13: No. 1, 56-60(1977). 

Translated from Geliotekhnika; 13: No. 1, 70-75(1977). 

It is noted that the problem of regulating the thermal regime 
in mines for regions having multiyear frozen-ground conditions is 
urgent. The conditions for utilization of solar technology in Yakutia 
are considered. Possible variants are described for storage of solar 
energy in the rock of underground workings. It is shown that it is 
more effective to heat mine air by means of a solar air heater than 
with a conventional air heater. 


14291 Design of passive solar-heating systems. Moore, G.L. 
(Univ. of Missouri, Columbia). pp 91-95 of In Proceedings of the 
third annual UMR-MEC conference on energy: energy crisis, an 
evaluation of our resource potential. Morgan, J.D. (ed.). North 
Hollywood, CA; Western Periodical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

The many facets of passive design are spelled out in a series of 
design choices. Starting with the surrounding elements and their 
effects on the building’s energy uses, the procedure moves inward 
through the envelope, finally considering the thermal dynamics of 
the structure and its construction materials. 


14292 Solar energy utilization and resource recovery application 
in space heating. Kokoropoulos, P.; Bollini, R. (Southern Illinois 
Univ., Edwardsville). pp 410-417 of In Proceedings of the third 
annual UMR-MEC conference on energy: energy crisis, an evalua- 
tion of our resource potential. Morgan, J.D. (ed.). North Holly- 
wood, CA; Western Periodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

A hybrid system is described consisting of solar flat plate 
collectors and resource recovery system which is being proposed for 
space heating of a moderate sized building. The procedure for 
calculating the size of the solar system is outlined. Methane pro- 
duced from the university's wastewater treatment plant is used for 
supplementary heat for space heating and for waste reduction. The 
use of such a hybrid system results in the conservation of significant 
amounts of fossil fuels. Economics of the proposed system are also 
outlined. 


14293 Design of a large solar heating system for a campus 
complex of buildings. Schneider, J.R.; Glover, S.F. (Sverdrup and 
Parcel and Associates, Inc., St. Louis). pp 418-426 of In Proceedings 
of the third annual UMR-MEC conference on energy: energy crisis, 
an evaluation of our resource potential. Morgan, J.D. (ed.). North 
Hollywood, CA; Western Periodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

The design program is presented describing the world’s larg- 
est central solar heating system developed for the Saudi Arabian 
Government. Domestic hot water and building space heating is 
provided for a campus complex of fourteen buildings. Feasibility 
studies through the final design are discussed. 


14294 Thermal regime of rooms in health-resort buildings irradi- 
ated by the Sun. Aliev, F.G.; Tabunshchikov, Yu.A. (Scientific- 
Research Inst. for Construction Physics, Moscow). Appl Solar 
Energy (USSR) (Engl. Transl.); 12: No. 6, 41-44(1976). 
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Translated from Geliotekhnika; 12: No. 6, 56-60(1976). 

A design method is demonstrated for the example of thermal- 
regime calculations for rooms in a health-resort building under 
construction in the Pirshagi District of the Uzbek SSR. 


14295 Solar hothouse with subsurface heat accumulator. K hairid- 
dinov, B.; Umarov, G.Ya.; Vardiashvili, A.B.; Sadykov, T.A. (Staro- 
dubtsev Physicotechnical Inst., Tashkent). Appi Solar Energy 
(USSR) (Engl. Transl.); 12: No. 6, 58-60(1976). 

Translated from Geliotekhnika; 12: No. 6, 78-81(1976). 

The arrangement and operating principle of a solar hothouse 
with subsurface heat accumulator are discussed. Results are reported 
for full-scale tests on the entry of total solar radiation through the 
transparent surface for characteristic days; the temperature regime of 
the installation is discussed, together with the physics of the heat- 
storage process in pebble storage units. The possibility of using a 
solar hothouse with transparent polyethylene covering to grow 
seedlings and vegetables is indicated. 


AGRICULTURAL AND INDUSTRIAL PROCESS HEAT 


14296 Application of solar energy collectors to grain drying. 
Shove, G.C. (Univ. of Illinois, Urbana). pp 264-267 of In Proceed- 
ings of the third annual UMR-MEC conference on energy: energy 
crisis, an evaluation of our resource potential. Morgan, J.D. (ed.). 
North Hollywood, CA; Western Periodical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

Flat plate solar energy collectors utilizing air as the energy 
transfer medium can be constructed on the side walls of grain drying 
bins or incorporated into the walls and roofs of farm buildings 
adjacent to grain drying bins. Farm buildings provide large flat areas 
capable of capturing considerable solar energy with relatively simple 
collectors. Experimental solar grain drying installations now in use 
are providing design, construction, and operational. 


14297 Solar energy for drying shelled corn and hay. Hellickson, 
M.A.; Peterson, W.H.; Yexley, D.P. (South Dakota State Univ., 
Brookings). pp 276-283 of In Proceedings of the third annual UMR- 
MEC conference on energy: energy crisis, an evaluation of our 
resource potential. Morgan, J.D. (ed.). North Hollywood, CA; 
Western Periodical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

Investigations of selected types of low-cost, low-temperature- 
rise solar collectors for drying shelled corn and chopped hay were 
performed in 1974 and 1975. The results indicate that bare-plate, 
solar collectors can be an economically feasible means of providing 
supplemental heat for agricultural drying operations in South 
Dakota. 


WATER HEATING 
REFER ALSO TO CITATION(S) 14284, 14285, 14293 


14298 Standard solar water heating system. With a collector 
surface of about 6 m? and a storage capacity of 380 1. Example - 
Flensburg. Miller, J. Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 2: No. 
2, 18-19(Mar 1977). (In German). 

A solar plant is described which is used for heating water. 
The plant consists of collectors, the heat store and a suitable control 
system. If the quantity of heat supplied by the collectors is insuffi- 
cient to provide the required quantity of hot water, then the water 
can be heated subsequent to the solar heating. In summer this is done 
by an electric heater, but in winter the conventional oil firing of the 
central heating system can take this task over. 


14299 Heating of swimming pools by means of solar energy. Oel- 
ree 4 30: No. 1, 18-21(Jan 1977). (In German). 
igs. 

A survey is given about the possibilities of heating the water 
of swimming pools through the use of solar energy. The collectors 
are able to work at a high efficiency rate, because the temperature 
needed is only 25-30°C. The trend is towards heating the water 
directly without switching in a heat exchanger. For this purpose 
newly developed plastic collectors are offered, which are to be had 
at reasonable prices. A cost analysis shows that with a heating oil 
savings of approximately 3,500 liters per season an amortization 
period for the installation of 6-7 years can be figured. 


14300 Analysis and optimization of solar hot water systems. 
Bruno, R.; Hermann, W.; Hoerster, H.; Kersten, R.; Mahdjuri, F. 
(Philips Research Lab., Aachen). Jnt. J. Energy Res.; 1: No. 4, 329- 
340(1977). 

Use of a simplified method has been made to calculate the 
time-dependent thermal performance of various solar domestic hot 
water systems. To establish the value of solar hot water systems 
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under given economic considerations a thermal analysis was carried 
out on three basic energy system designs, operating at several 
locations in the Federal Republic of Germany (F.R.G.) with various 
solar collectors. It is found that systems design can result in vari- 
ations up to a factor of two in the percent solar output. The location 
and year of operation in the F.R.G. result in variations up to 15 
percent in the solar output. A sensitivity study was also done with 
respect to all solar collector, systems, and user parameters. From this 
it was found that the dominant effects on the systems performance 
were due to the collector-dependent parameters. 


14301 Solar energy system for domestic hot water. McNamara, 
T.J. (V.A. Scavo and Associates, Chicago). pp 427-436 of In Pro- 
ceedings of the third annual UMR-MEC conference on energy: 
energy crisis, an evaluation of our resource potential. Morgan, J.D. 
(ed.). North Hollywood, CA; Western Periodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

To help reduce natural gas consumption and operating costs a 
domestic hot water heating solar energy system is to be retrofitted 
and integrated into the existing conventional mechanical systems. 
This installation would not only provide substantial fuel cost savings 
to the Museum, but it would also provide a means of showing and 
explaining the operation of an actual working solar energy system to 
the large number of daily visitors to the Museum. The design, 
operation and performance of that solar energy system are explained. 


OTHER 
REFER ALSO TO CITATION(S) 14349 


14302 Solar energy operated still. Smith, F.A. (to Dow Corning 
Corp., Midland, Mich. (USA)). German(FRG) Patent 2,604,978/A/. 
31 Mar 1977. Ip. (In German). 

A silicon membrane that is permeable to the vapour of a 
liquid to be distilled, is seeded with a light-absorbing pigment, and 
used in conjunction with a light-transparent material in one of three 
configurations as a solar powered still. In the first configuration, the 
membrane is in the form of a corrugated surface welded to the 
transparent material along the corrugations, forming a series of 
channel-like air chambers. This assembly floats on the liquid, the 
transparent side being on top and exposed to the sun. Vapour 
condensing in the channels is collected. In the second configuration, 
the liquid is contained between a sheet of transparent material on 
top, and a sheet of membrane material underneath. Vapour con- 
denses in a chamber beneath. In the third configuration, membrane 
material is in the form of a pipe containing the liquid. A second 
concentral pipe of transparent material surrounds it and ensures 
collection of the condensate. 


14303 Cooling with solar energy. Schubert, K.; Dreyer, J. Dor- 
nier-Post (Engl. Ed.); No. 1, 9-11(1977). (In German). 

This is a report on development work on solar refrigeration. 
As the refrigeration requirements and solar energy available are 
equalised, there is no necessity for long term storage. The system is 
independent of any external energy supply, and shows a simple 
construction requiring little maintenance compared with compressor 
type refrigerators. High efficiency enables one to use compact plants 
for room air conditioning. Such plants are of great importance for 
developing countries, where considerable quantities of food now rot 
because of lack of refrigeration. 


14304 Conjugate cycles of single-loop solar power and refrigera- 
tion plants. Grilikhes, V.A.; Evseev, V.S.; Chikovani, V.V. Appl. 
Solar Energy (USSR) (Engl. Transl.); 13: No. 1, 41-47(1977). 

Translated from Geliotekhnika; 13: No. 1, 50-58(1977). 

General topological and thermodynamic concepts are used to 
discuss the possibility of realizing more than one thermodynamic 
cycle in single-loop thermal power units. Methods of setting up 
conjugate loops are indicated. General application characteristics are 
indicated for conjugate loops in solar power-refrigeration plants 
using radiant-energy concentrators with radiative discharge of heat 
to the surrounding medium. 


14305 Experimental investigations of solar stills with various film 
surfaces. Norov, E.Zh.; Dzhuraev, T.D.; Achilov, B.M. Appl. Solar 
Energy (USSR) (Engl. Transl.); 13: No. 1, 61-65(1977). 

Translated from Geliotekhnika; 13: No. 1, 76-81(1977). 

The possibility of employing polymer films as transparent 
insulation in portable solar stills is considered. Polyethylene film has 
been treated with polyvinyl alcohol to increase wettability and 
transparency in the wet state; as a result, there was an improvement 
—_ wettability and, correspondingly, in the output of the film 
stills. 


14306 Method for optimizing the heat exchangers of a Stirling 
engine. Umarov, G.Ya.; Trukhov, V.S.; Tursunbaev, I.A.; Orunov, 
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B.B. (Starodubtsev Physicotechnical Inst., Tashkent). Appl. Solar 
Energy (USSR) (Engl. Transl.); 12: No. 6, 13-16(1976). 

Translated from Geliotekhnika; 12: No. 6, 18-23(1976). 

Stirling-engine design methods based on the classical Schmidt 
analysis neglect the nonideal nature of heat exchangers and hydrau- 
lic resistances, so that it is not possible to choose optimal heat- 
exchanger parameters to ensure maximum cycle efficiency. Basic 
results are presented for an engineering method developed for selec- 
tion of optimal heat-exchanger paramet:°s for a Stirling engine; 
allowance is made for heat exchange a7d hydraulic resistances. 
Analysis of computer results shows that it is possible to optimize 
heat-exchange units of a Stirling engine so as to maximize cycle 
efficiency. 


14307 Solar water-lifting unit with diaphragm pump. Umarov, 
G.Ya.; Alimov, A.K.; Ovechkin, N.F.; Abidov, T.Z. (Starodubtsev 
Physicotechnical Inst., Tashkent). Appl. Solar Energy (USSR) (Engl. 
Transl.); 12: No. 6, 61-62(1976). 

Translated from Geliotekhnika; 12: No. 6, 82-83(1976). 

A membrane pump with three-way valve is described; it is 
used in a solar water-lifting unit with an output of 600 liter/hr of 
water for a 20-m lift. 


14308 (ERDA-tr—317) Solar distillation of water. [nd]. Transla- 
tion of a French paper. 19p. Dep. NTIS, PC A02/MF AO1. 

The solar furnace for distilling sea water is characterized by 
the fact that it consists of a large-area horizontal rack located a 
certain distance above the ground, a foundation which is made up of 
juxtaposed panels that can be turned toward the bottom to recover 
salt deposits, and which is topped by a metal grating in which links 
are situated at regular intervals, and convergent lenses at an appro- 
priate focal distance, above which inclined elongated mirrors are 
arranged; of these the largest area is north-south oriented. The forms 
of the realization of a solar furnace are characterized by the follow- 
ing points, either alone or in combination: the horizontal rack 
consists of the solar furnace properly supplied with sea water by 
nozzles, preferably cylindrical, joined to the sides by a divergent 
member made of reinforced concrete and eventually by the interme- 
diary of aspiration pumps; the produced steam is aspirated in a large 
expansion chamber which is connected to the side of the rack 
opposite the divergent member and extending member from a con- 
vergent member which feeds a condenser; Pipes, preferably made of 
brass, are interconnected to form a coil for generating steam and are 
situated on the bottom of the horizontal rack, making up at least a 
part of the longitudinal equipment; the steam generated by the coil 
furnishes the power to drive a thermal power station which supplies 
the auxiliary machines of the installation, particularly the condenser 
and the aspiration pumps. (MHR) 


SOLAR COLLECTORS AND CONCENTRATORS 


REFER ALSO TO CITATION(S) 14236, 14240, 14284, 14297, 
14300, 14353 


14309 (N—77-25653) Optical study of fixed spherical solar col- 
lectors. Authier, B. (Centre National de la Recherche Scientifique, 
13 - Marseille (France). Lab. d'Astronomie Spatiale). 1976. 20p. 
(LAS-PRC—76-01). NTIS PC A02/MF AOI. 

A geometrical optics study is presented which — a 
graphical representation of the radiation incident along the sagital 
line. It is shown that the addition of the mobile mirror element 
(viser) considerably increases the intercepted radiation in tropical 
regions. 


14310 (SAND—77-1185C) HELIOS: a computational model for 
solar concentrators. Biggs, F.; Vittitoe, C.N. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). [nd]. Contract EY-76-C-04-0789. 22p. 
(CONF-770850—1). Dep. NTIS, PC A02/MF AO1. 

From ERDA solar workshop on methods for optical analysis 
of central receiver systems; Houston, TX, USA (9 Aug 1977). 

The HELIOS computer code calculates the power concen- 
trated by a field of individually guided heliostats and the resulting 
flux density (watts/cm”) falling upon an arbitrary target grid. The 
problem has individual subroutines for each task in order to incorpo- 
rate options for a variety of facet shapes, heliostat designs, field 
layouts, and tower-receiver apertures, and to facilitate additions and 
code improvements. HELIOS has been used extensively to analyze 
questions on safety, performance, design trade-offs, and tower pro- 
tection engineering. Comparisons of HELIOS results with measure- 
ments have given good agreement. HELIOS calculates the “sun 
position” and uses it to establish alignment geometries. Atmospheric 
attenuation effects are included. Measured angular-distributions of 
incoming photons (sunshapes) and effects of aureole scattering are 
incorporated. Nondeterministic factors such as sun-tracking errors 
and facet-surface errors are described statistically and combined 
with the sunshape by numerical convolution. Shadowing and block- 
ing are included. Several output choices are available, including 
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graphical display of flux density distributions, of shadowing and 
blocking and of sunshape. Some of the modeling in HELIOS and 
samples of results are described. 


14311 Solar energy collector. Pei, Y.K. (to Owens-Illinois, Inc.). 
US Patent 4,043,318. 23 Aug 1977. Filed date 26 Jan 1976. 8p. 

The disclosed invention relates to a solar energy collector in a 
conversion system. The collector is made from common glass tubing 
lengths of different diameters and comprises a first outer clear glass 
cylindrical tube closed at one end, and a glass absorber tube inside 
the first tube having an energy absorbing coating on its exterior 
surface. The absorber tube resembles an oversized test tube in that 
one end is closed. The absorber tube is held in place inside the outer 
tube by a spacer-support means engaging the closed end of the 
absorber tube. The open end of the absorber tube is sealed to the 
inside of the wall of the outer tube, which is the longer of the two, 
and the space is evacuated. An open-ended fluid handling tube of 
glass is inserted into the absorber tube to guide working fluid issuing 
into the absorber tube near its closed end along the wall thereof and 
extract collected heat. Several of the energy collectors are detacha- 
bly connected into a manifold for circulation of working fluid (air or 
water or the like) into the handling tube and receive working fluid 
flowing from the absorber tube. The manifold provides for collector 
tubes to depend on opposite sides as a module covering predeter- 
mined area of rooftop or like solar exposure. The working fluid 
carrying the energy is utilized in a heating or cooling system. 


14312 Solar-energy-powered sun tracker. Robbins, R.W. Jr. US 
Patent 4,027,651. 7 Jun 1977. Filed date 17 Feb 1976. 4p. 

An apparatus for causing a solar energy collector to constant- 
ly follow the sun is described using the sun’s radiant energy reflected 
from an arrangement of mirrors to differentially heat fluid-contain- 
ing reservoirs to create a differential pressure which is utilized to 
rotate the apparatus and the collector. 


14313 Solar energy collector. Collura, F. US Patent 4,027,652. 7 
Jun 1977. Filed date 15 Apr 1975. 6p. 

A plurality of side-by-side thin heat-absorbing metal strips are 
provided and a plurality of cylindrical pipe sections underlie the 
strips and are interconnected to define a continuous liquid flow path 
through the pipe sections. The metal strips comprise recycled alumi- 
num can bodies and are arched over and disposed in good heat 
transfer relation with adjacent portions of the pipe sections opposing 
the strips. The arching of the strips, being such as to closely conform 
to the radii of curvature of the adjacent pipe sections, establishes a 
wide area of good heat transfer relationship between the strips and 
the adjacent pipe section portions. 10 claims, 11 figures. 


14314 Solar energy collector. Meckler, G. US Patent 4,027,653. 
7 Jun 1977. Filed date 10 Oct 1975. 10p. 

An infrared solar energy collector is disclosed. The collector 
comprises a heat absorber which in a first embodiment is a tube 
through which a heat transfer fluid is circulated. The heat absorber 
is disposed within a larger glass tube. In a modified embodiment, the 
heat absorber is in the form of a heat pipe which conducts heat to a 
heat transfer fluid circulated through a manifold. A wick carrying a 
volatile fluid may also surround the heat pipe. Absorbed heat evapo- 
rates the fluid which is in turn condensed on the cooler manifold. 
Either the entire interior of the glass tube surrounding the heat 
absorber is under reduced pressure, or an annular region between the 
surrounding glass tube and a second, larger diameter surrounding 
glass tube is under re ~ed pressure. An energy director such as a 
reflector within the en..osing glass tube directs solar energy on the 
heat absorber. The relative positions between the energy director 
and the heat absorber are changed progressively during the course 
of each day to enable the maximum utilization of solar energy. 


14315 Solar fluid heater with electromagnetic radiation trap. 
Parker, B.F. (to Univ. of Kentucky Research Foundation). US 
Patent 4,026,273. 31 May 1977. Filed date 8 Mar 1976. 6p. 

A solar fluid heater including a radiation trap for concentrat- 
ing solar radiation which has been focused on or near a line at the 
center of a transparent pipe assembly containing the fluid to be 
heated is described. The pipe assembly may include one or more 
transparent pipes containing one or more sets of reflective fins which 
are disposed in direct heat exchanging contact with the fluid to be 
heated. The focused radiation entering the pipe assembly experiences 
multiple reflections off one set of reflective fins therein, thus concen- 
trating the solar radiation. The reflective fins are made absorptive 
near the apex to provide for absorption of the solar radiation, 
thereby converting it to heat. The fins are in direct contact with the 
fluid to be heated, thus, maximizing the transfer of heat to the fluid. 
15 claims, 6 figures. 


14316 Solar heating systems. Stelzer, W. US Patent 4,026,269. 
31 May 1977. Filed date 22 Sep 1975. 6p. 

A solar heating system is described for converting the sun's 
rays into heat, comprising a level heat absorbtive element whose 
underside is adapted to absorb solar radiation and to convert it into 
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heat, the absorbtive element being provided with means to conduct 
the absorbed heat away to be used for heating, reflector means 
arranged below said heat absorbtive element adjustably positioned to 
project solar heat rays onto said absorbtive element. The reflector 
means is movable into an inoperative protected position when not in 
use. The heat absorbtive element is protected against heavy loss by 
an insulated housing trapping dead air underneath said heat absorb- 
tive element and is adapted to allow heat radiation to pass from said 
reflector means to said heat absorbtive element. 1 claim, 6 figures. 


14317 Solar energy collector. Bartos, D.M.; Currin, C.G. (to 
Dow Corning Corp.). US Patent 4,026,268. 31 May 1977. Filed date 
29 Sep 1975. 4p. 

A solar energy collector is made up of a first flat flexible sheet 
preferably of silicone, and a first sinuous sheet also preferably of 
silicone, sealingly adhered to the first sheet along a plurality of 
spaced parallel lines to provide a series of substantially parallel ducts 
which carry a liquid heat transfer medium. Either the first flat sheet 
or first sinuous sheet incorporates solar energy absorbent material. A 
backing member which may include a sheet of reflective foil and a 
layer of foam insulation is adhered to the opposite side of the first 
sinuous sheet to form a plurality of substantially parallel air channels 
under the ducts. Desirably, a solar window which includes a second 
sinuous sheet with a second flat sheet adhered to the upper ampli- 
tudes thereof is adhered to the first flat sheet along the lower 
amplitudes to space the second flat sheet from the first flat sheet 
thereby providing a multiplicity of insulative air channels. 4 claims, i 
figure. 


14318 Solar energy reflector-collector. L’Esperance, P.M.; 
Pavlak, A. US Patent 4,024,852. 24 May 1977. Filed date 5 Feb 1976. 
10p. 


A system including a non-tracking reflector-collector for the 
concentration and collection of solar energy is described. An energy- 
collecting plate is disposed upright along a substantially horizontal 
axis substantially coincident with the east-west direction of the earth. 
The collector plate is positioned within a semi-tubular reflector 
having parabolic sidewalls. The reflector surfaces on opposite sides 
of the collector plate are parabolic surfaces, each having a focal 
point approximately coincident with the upper terminal edge of the 
collector plate. The axes of the parabolas which define the respec- 
tive surfaces are rotated about or diverge from their common focal 
point at a substantial angle. The reflector sides are of laminated 
construction having a base portion of a lightweight rigid plastic 
sheet, an underlayer of plastic corrugated board and a reflective film 
on the interior surface. The collector plate receives energy entering 
the aperture between the reflective surfaces. In one of the preferred 
embodiments, the plate elevates the temperature of a heat exchange 
medium flowing therethrough. The heat exchange medium provides 
for storage and use of the collected energy. In a second embodiment, 
the collector plate receives solar energy which is converted into 
electrical energy for storage and use. 12 claims, 11 figures. 


14319 Heat actuable directing device. von Hartitzsch, P. US 
Patent 4,022,185. 10 May 1977. Filed date 28 Jul 1975. 6p. 

A heat actuable directing device suitable for directing a 
member such as a solar energy collection device to more favored 
dispositions with respect to the source of heat which actuates the 
device is described. The device itself consists of the member to be 
directed, a fluid container positioned so as to receive more heat from 
the source of heat when the member to be directed is at a less 
favorable disposition than it would if at its more favored disposition, 
a fluid actuable force applying means associated with the member 
capable of moving the member from a less favored disposition to a 
more favored disposition with respect to the source of heat and a 
fluid tight conduit means operatively connecting said fluid container 
and said fluid actuable force applying means so as to convey fluid 
pressure increases from the container to the force applying means to 
thus move said member to be directed to said more favored disposi- 
tion whenever necessary. 3 claims, 2 figures. 


14320 Solar air heater assembly. Safdari, Y.B. US Patent 
4,019,494. 26 Apr 1977. Filed date 11 Aug 1976. 6p. 

An improved solar heat generator incorporates a novel finned 
heat-absorbing and transfer plate which employs upstanding fins of 
relatively small length which are arranged in unifomly spaced rows 
across the direction of gas flow, with the fins in each row laterally 
displaced a constant, relatively short distance from the position of 
the fins in the upstream adjacent row. 12 claims, 5 figures. 


14321 Solar heating element. (to Thermal Energy Components 
Ltd., Eastwood (UK)). German(FRG) Patent 2,639,727/A/. 31 Mar 
1977. 15p. (In German). 

6 figs. 

A set of parallel grooves are made in a slab of insulating 
material. A metallic foil is laid on this surface, and pipes are clamped 
into position in the grooves, so as to achieve close contact between 
foil and pipe, at least 50% of the pipe’s surface remaining exposed. 
The ends of the pipes are connected to two collecting pipes. The 
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connection is achieved by drilling holes into the collecting pipes so 
that a lip is formed on their inner surface, and then welding. The 
inner lips ensure turbulent flow in the circulating fluid. 


14322 Solar collector. Viessmann, H. German(FRG) Patent 
2,626,958/B/. 31 Mar 1977. 4p. (In German). 

6 figs. 

The claim refers to a solar collector which is in its basic shape 
constructed as a tube register in the form of a mill bar. The cavities 
in the sheet bars connected with each other form parallel ducts 
connected with each other at both ends. These ducts have as a 
conduction system an unflexible register of pipes consisting of heat 
and corrosion-proof plastics which expands under pressure and heat. 
The plastic register is composed of two halves which are welded in a 
liquid-proof way. The sheets are connected along the cavities by 
resistance-, puncture, quilting seam, or roller seam welding or an- 
other way of connection. The sheets protect the register of tubes 
consisting of plastic material from UV-irradiation and reduce the 
pressure on the tubes. In contrast to metallic tube conductions using 
this system avoids problems of corrosion. 


14323 Solar collector. Viessmann, H. German(FRG) Patent 
2,605,927/B/. 31 Mar 1977. 4p. (In German). 

5 figs. 

The claim refers to a solar collector which is constructed 
basically like a mill bar, although the duct formed by the cavities in 
the sheet bars covers a heat- and corrosion proof plastic tube with 
thin walls instead of a copper tube to conduct the heat carrier 
medium. This tube touches the walls of the cavities from the internal 
side when it is under pressure of water conduction. Thus the load of 
the plastic material is limited (it is also protected from UV-irradia- 
tion by the enclosure) and there are, in contrast to metallic tubes, no 
problems of corrosion. 


14324 System for the generation of useful heat from solar energy. 
Grundmann, E.; Heitland, H.; Kroll, R. (to Volkswagenwerk A.G., 
Wolfsburg (Germany, F.R.)). German(FRG) Patent 2,540,497/A/. 
24 Mar 1977. 12p. (In German). 

This is a system for the generation of useful heat from solar 
radiation, which consists of black lines for a flowing heat carrier 
medium, arranged at a distance from each other. According to the 
invention, the flexible absorber tubes are designed in such a way that 
the whole system is transportable and may be produced with little 
constructional and financial expenditure. 


14325 Solar energy converter. Ashton, D.A. German(FRG) 
Patent 2,638,815/A/. 10 Mar 1977. 15p. (In German). 

A slab of porous, elastic material, filled with an inert gas e.g. 
nitrogen, has a meandering channel carved on one face, and its 
surface is protected by a layer of polyvinylfluoride. An aluminium or 
copper plate is placed on the carved face, the exposed side of the 
plate being blackened and coated with iron sulfide powder. Above is 
a transparent cover to avoid convection losses. Exposed to the sun, 
the black surface heats a working fluid e.g. water, which circulates 
through the channel. This channel is fitted with vents so as to avoid 
any hydrostatic pressure build-up. 


14326 Physical fundamentals for the calculation of flat plate 
collectors. Pt. 5. Deduction of the collector equation. Bossel, U. 
Mitteilungsbl. Dtsch. Ges. Sonnenenergie; 2: No. 2, 3-7(Mar 1977). (In 
German). 

The Sth part of the essay presents the deduction of the 
general collector equation resulting in an explicit expression for the 
efficiency of a solar collector. The efficiency is the difference 
between a constant term and two dimensionless expressions for 
collector losses and for the stationary energy accumulation in the 
collector. Collector losses due to heat conduction of outer walls, 
convection and radiation are discussed in detail. Finally a dimension- 
less collector equation is deduced. 


14327 Solar and hybrid collector. Niemann, W. German(FRG) 
Patent 2,534,168/A/. 17 Feb 1977. 5p. (In German). 

A solar collector is made of two glass pipes with rectangular 
cross sections, one over the other. The top pipe is evacuated, the 
bottom for fluid circulation. A filter is placed above, allowing 
sunlight to penetrate, but reflecting heat from the fluid. An electrical 
resistor is embedded on the top surface of the bottom pipe, and fed 
by conventional means or wind-operated generator. This compen- 
sates heat losses to the atmosphere. 


14328 Collector plates for solar heater with selective layer of 
better stability against condensation. Hajdu, J.; Sosnowski, R.A. (to 
Enthone, Inc., West Haven, Conn. (USA)). German(FRG) Patent 
2,634,457/A/. 17 Feb 1977. 24p. (In German). 

Blackened collector plates are stabilized against condensation 
water by treatment in a chromic acid bath. For example if the black 
layer is obtained by forming cupric oxide on a copper or copper 
alloy base, a 10 to 30 seconds treatment in a 54°C bath of 4.5 kg 
chromic oxide in 380 liters of water will stabilize the absorbing layer 
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for as long as 1500 hours contact with condensation. The chrome 
ions prevent a washing out of copper ions. 


14329 System to utilize solar energy. Schenkel, G. 
German(FRG) Patent 2,532,174/A/. 3 Feb 1977. 15p. (In German). 

In the space between an insulating base and a transparent 
cover is a series of conduits for water circulation. These are made by 
forming a corrugated surface of black plastic, manufactured by 
extrusion. The black surface is welded to the base along the corruga- 
tions, and is thicker at these parts. The width of the corrugations is 
smaller than their depth. 


14330 Solar energy collector with a working fluid. Pei, Y.K. (to 
Owens-Illinois, Inc., Toledo, Ohio (USA)). German(FRG) Patent 
2,632,815/A/. 3 Feb 1977. 27p. (In German). 

A working fluid circulates through cylindrical collectors 
mounted in series on a central manifold. These collectors are easily 
interchangeable glass modules consisting of three concentric pipes. 
The innermost pipe is open at both ends, the second at one end only, 
so that the fluid can enter the module through either pipe, and leave 
in the opposite direction through the other. The second pipe is 
blackened, and surrounded by a third, transparent pipe forming a 
cover over the module, but leaving the other tubes open. Two types 
of manifolds are envisaged. In the one, the fluid flows in through the 
inner pipes, out the second, then likewise to the next module. In the 
other, the modules face each other in pairs, end to end, and the fluid 
enters through the first pipe, out the second, into the opposite 
collectors’ second pipe, out through its first, then on to the next pair. 


14331 Solar energy collector. Olsson, S. (to Tekno Term Sys- 
tems AB, Malmoe (Sweden)). German(FRG) Patent 2,629,544/A/. 
27 Jan 1977. 10p. (In German). 

The cover, or in the absence of a cover, the absorber plate of 
a solar collector is covered with profiled channels, usually U- or M- 
profiled, with the concave side facing the absorber. The channels are 
placed against each other, and bonded together with a silicon binder. 
They are made of alkali glass or polycarbonate or polyacrilic plastic. 
Their outer surface is at least partially covered with a translucent 
design. This improves the aesthetic acceptability of solar collectors 
in domestic applications. 


14332 Glass panel for solar collectors. Olink, J.; Ruye, J.D. (to 
BFG Glassgroup, 75 - Paris (France)). German(FRG) Patent 
2,630,358/A/. 20 Jan 1977. 27p. (In German). 

To enhance the green-house effect in solar collectors, an 
improved covering material is manufactured on a base, transparent 
to solar radiation, usually of low iron content glass doped with 
cerium oxide. This base is at least partially covered with a 500 to 
5000 A thick layer of tin oxide, which allows 60% transmission of 
solar radiation, but has an albedo of at least 50% for wave lengths 
greater than 3 micrometers. 


14333 Combination of focons and foclines with radiation receiv- 
ers. Baranov, V.K. Appl. Solar Energy (USSR) (Engl. Transl.); 13: 
No. 1, 27-31(1977). 

Translated from Geliotekhnika; 13: No. 1, 32-37(1977). 

The extensive introduction of focons and foclines into solar 
engineering practice is hindered by certain features of these concen- 
trators that make it difficult to combine conventional radiation 
receivers with them. Foreign-developed receivers are described that 
operate in conjunction with focons and foclines. Dual systems are 
proposed to reduce the ray exit angle for these concentrators; the 
systems consist of focons and foclines joined by small apertures. The 
use of dual focons and foclines reduces the geometric concentration 
coefficient somewhat, but at the same time it reduces the angle at 
which rays leave the system to a prescribed value. The use of dual 
systems is particularly advantageous in conjunction with photoelec- 
tric radiant-energy converters whose efficiency drops at large ray 
angles of incidence. 


14334 Using lasers to inspect solar-energy reflectors. Zakhidov, 
R.A.; Panov, P.A.; Sokolov, V.N. Appl. Solar Energy (USSR) (Engl. 
Transl.); 13: No. 1, 32-34(1977). 
Translated from Geliotekhnika; 13: No. 1, 38-41(1977). 
Utilization of a type LG-75 gas laser to inspect paraboloidal 
surfaces is described. 


14335 Paraboloid-hyperboloid concentrating systems and their 
accuracy. Zakhidov, R.A.; Vainer, A.A. Appl. Solar Energy (USSR) 
(Engl. Transi.); 13: No. 1, 35-40(1977). 

Translated from Geliotekhnika; 13: No. 1, 42-49(1977). 

A general method is given for calculating the radiant-vector 
distribution for a paraboloid-hyperboloid concentrating system. The 
accuracy characteristics of a system with concave hyperboloid are 
investigated. It is established that the accuracy of such a system is 
almost completely determined by the accuracy of the primary 
mirror. 


14336 Aging of silazane protective coating in vacuum. Zakhidov, 
R.A.; Ismanzhanov, A.; Gribelyuk, I.1.; Dubrovskii, L.A.; Sheinina, 
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A.G.; Baibakova, N.N. Appl. Solar Energy (USSR) (Engl. Transl.); 
13: No. 1, 52-55(1977). 

Translated from Geliotekhnika; 13: No. 1, 65-69(1977). 

The aging of silazane radiation-concentrator protective coat- 
ings in vacuum under ultraviolet irradiation 5 to 40 times the 
ultraviolet radiation of the sun has been investigated. It has been 
established that UV irradiation reduces the eae and of silazane 
coatings, particularly in the short-wave region of the spectrum. The 
temperature range for possible operation of silazane varnish as a 
protective coating for mirrors is determined. The influence of 
wiping on the reflection of mirrors protected by silazane has been 
studied. 


14337 Short communication on the optimum orientation of solar 
collectors: an alternative approach. Wilson, R.; McMullan, J.T; 
Morgan, R.; Murray, R.B. (New Univ. of Ulster, Coleraine, Eng.). 
Int. J. Energy Res.; 1: No. 4, 365-368(1977). 

A more sophisticated extension of the model described by 
Hughes et al. [International Journal of Energy Research, Vol. 1, 143- 
156 (1977)] os the optimum orientation of solar collectors is 
described. The data for hours of sunshine in the original model are 
replaced with information on cloud cover available from the Mete- 
orological Office. Comparison of predictions from the original 
model and the extended model are in good agreement. The predicted 
optimum angles of tilt of the collectors are in very close agreement; 
however, the second model predicts slightly higher values of annual 
isolation. (BLM) 


14338 Method and equipment for utilization of solar energy 
Poellein, H. German(FRG) Patent 2,559,447/A/. 2 Dec 1976. 37p 
(In German). 

A solar collector system for the conversion of solar energy 
into thermal energy is described. The system is made up of flat plate 
collectors. The transfer of the absorbed energy to the heat storage 
equipment is accomplished through a mandatory circuit, which is 
thermostatically regulated. Several heat reservoirs are available, 
which are switched on or off the circuit according to the energy 
supply or the energy consumption. The heat transfer liquid is prefer- 
ably water, which is provided with anti-freeze medium. If the energy 
supply does not sufficiently meet the heating needs in winter, the 
storage equipment is heated conventionally. The type of collectors 
are described in detail. 


14339 Collector for solar heat. Justi, E.; Fritz, H.; Schmoelling, 
K. (to Messer Griesheim G.m.b.H., Frankfurt am Main (Germany, 
F.R.)). German(FRG) Patent 2,523,089/A/. 2 Dec 1976. 18p. (In 
German). 

A flat plate collector is manufactured by coating the absorber 
with a 95% to 98% absorbing paint; below is a high purity alumin- 
ium layer, oxidized, and with an average 0.7 micrometer roughness, 
so as to prevent infrared losses. The bottom of the collector is 
further insulated with extruded polystyrene. As cover, one uses one 
or more sheets of a tetrafluorethylene or vinylfluoridehomopolymer, 
or a copolymer with CF2 groups in its main chain. 


14340 Reducing heat loss from the energy absorber of a solar 
collector. Chao, B.T.; Rabl, A. (to Energy Research and Develop- 
ment Administration). US Patent 3,986,490. 19 Oct 1976. Filed date 
24 Jul 1975. 6p. 

PAT-APPL-598,971. 

A device is provided for reducing convective heat loss in a 
cylindrical radiant energy collector. It includes a curved reflective 
wall in the shape of the arc of a circle positioned on the opposite side 
of the exit aperture from the reflective side walls of the collector. 
Radiant energy exiting the exit aperture is directed by the curved 
wall onto an energy absorber such that the portion of the absorber 
upon which the energy is directed faces downward to reduce 
convective heat loss from the absorber. 5 claims, 4 figures. 


14341 System for the utilisation of solar energy for direct feeding 
into a hot water circuit by means of collector plates with internal water 
flow. Herf, A. German(FRG) Patent 2,514771/A/. 14 Oct 1976. 1p. 
(In German). 

A solar collector system consisting of flat plate collectors is 
described. The heat carrier medium is water. After being heated up 
in the collectors, the water is directly fed into the hot water circuit 
of the central heating system via the nearest recirculation line. In 
summer, when the boiler is not heated, the system supplies preheated 
water for a hot-water storage device. To prevent the water in the 
collectors from freezing in winter a thermostat-controlled electrical 
heating maintains a minimum temperature of 1°C in this season. 


14342 Plastics for solar energy collectors. Pt. 1. General. Hot 
water collectors. Construction variants. Schenkel, G. (Stuttgart Univ. 
(TH) (Germany, F.R.). Inst. fuer Kunststofftechnologie). HLH, Z. 
Heiz., Lueftung, Klim., Haustech.; 27: No. 6, 151-157(1976). (In 
German). 

The author, after a short presentation of the present energy 
situation and the general conditions for using solar energy treats the 
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possibility of using plastic materials in solar energy collectors for the 
production of hot water in the low temperature range (50-90°C). 
The alternatives of material choice and variations in construction of 
solar collectors are discussed, in particular. The advantages and 
disadvantages in using plastic materials, compared to conventional 
materials are pointed out. Cost calculations are also carried out. The 
work will be continued in a 2nd part, giving information on typical 
operating data and functional diagrams. 


Plastics for solar energy collectors. II. Typical operating 
data and model characteristic figures. Functional diagrams. Optimisa- 
tion of layer thicknesses. Schenkel, G. (Stuttgart Univ. (TH) (Ger- 
many, F.R.). Inst. fuer Kunststofftechnologie). HLH, Z. Heiz., Luef- 
tung, Klim., Haustech.; 27: Ne 6, 206-211(1976). (In German). 

This is the second pari of an article concerning the possibility 
of using plastic materials as solar energy collectors for the produc- 
tion of hot water in the low temperature range (50-90°C). While the 
first part explained the alternatives in material choice and variations 
in construction for solar energy collectors, this 2nd part gives 
information on typical operating data and model characteristic fig- 
ures. On the basis of measurements, functional diagrams are pro- 
duced. An appendix gives instructions on the optimisation of cover, 
plate layer thicknesses and air cushion thicknesses both of which 
have an effect on heat losses in solar collectors. 


14344 Method for calculating the profiles of focones and foclines. 
Baranov, V.K. Appl. Solar Energy (USSR) (Engl. Transl.); 12: No. 6, 
17-19(1976). 

Translated from Geliotekhnika; 12: No. 6, 24-28(1976). 

Methods are described that permit rapid construction, with 
sufficient accuracy for practical purposes, of profiles for parabolic- 
torus focones and parabolic-cylinder foclines for solar concentrators. 
The radius-vector values required for constructing the profile of the 
parabola are tabulated. A sample calculation is given for the profile 
of a focone and focline with parametric angle of 20° 


14345 Experimental setup for measuring space and energy char- 
acteristics of solar concentrators. Bazarov, B.A.; Kapelyushnikov, 
V.M. (Physicotechnical Inst., Ashkhabad, USSR). Appi. Solar Energy 
(USSR) (Engl. Transl.); 12: No. 6, 20-23(1976). 

Translated from Geliotekhnika; 12: No. 6, 29-34(1976). 

A measurement device based on a type VFG photoconverter 
is described; it provides for measurement of luminous-flux density at 
any prescribed point in the light field generated by a solar concentra- 
tor with resolving power of one line/mm. The same converter 
permits quantitative measurements of luminous-flux density by the 
“frequency-ratio” method with the aid of an electronic digital fre- 
quency meter and actinometer. Basic test results are reported for a 
prototype of the measurement device. 


14346 Concentrating capability of spherical facets. Zakhidov, 
R.A.; Khodzhaev, A.Sh. (Central Planning-Design and Technologi- 
cal Bureau of Scientific Instrument Construction, Tashkent). Appl. 
Solar Energy (USSR) (Engl. Transl.); 12: No. 6, 24-25(1976). 

Translated from Geliotekhnika; 12: No. 6, 35-37(1976). 

The concentrating capability of spherical facets is investigat- 
ed. Formulas are obtained for calculating the irradiance in the 
radiation field of a spherical facet. It is shown that spherical and 
paraboloidal facets have the same concentrating capability. 


14347 Composite concentrators with spherical radiation sources. 
Paderin, L.Ya. (Central Aerohydrodynamics Inst., Moscow). Appl. 
Solar Energy (USSR) (Engl. Transl.); 12: No. 6, 30-36(1976). 
Translated from Geliotekhnika; 12: No. 6, 43-51(1976). 
Concentrators with spherical radiation sources are considered 
that may be effectively employed in radiation heating systems. 


14348 Investigation of parabolic-cylinder solar-energy concentra- 
tor using molded glass. Umarov, G.Ya.; Alimov, A.K.; Abduazizov, 
A. (Starodubtsev Physicotechnical Inst., Tashkent). Appl. Solar 
Energy (USSR) (Engl. Transl.); 12: No. 6, 37-38(1976). 

Translated from Geliotekhnika; 12: No. 6, 52-53(1976). 

Manufacturing techniques and optical-energy characteristics 
are discussed for a parabolic-cylinder concentrator fabricated by 
molding. The concentrator has the following parameters: thermal 
power for radiation of 800 W/m?, 0.9 kW; focal distance 0.5 m; area 
rd model 1.95 m% subtended angle 180° experimental concentration 
actor, 40. 


14349 Collapsible facetted solar-energy concentrator. Umarov, 
G.Ya.; Alimov, A.K.; Alavutidnov, D.N.; Abduazizov, A.; Ovech- 
kin, N.F. (Starodubtsev Physicotechnical Inst., Tashkent). Appl. 
Solar Energy (USSR) (Engl. Transl.); 12: No. 6, 39-40(1976). 

Translated from Geliotekhnika; 12: No. 6, 54-55(1976). 

A collapsible portable seven-facet concentrator with electro- 
polished facets is described; the facets are fabricated by rolling; the 
concentrator is used in a field solar stove having an output of 6 liters 
of boiling water per hour. The possibility of increasing the power by 
using larger-diameter facets is demonstrated. 
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14350 Method for theoretical calculation of area required by heat 
receiver of “hot box” type. Vakhidov, A.T.; Maksudov, T.M. (Staro- 
dubtsev Physicotechnical Inst., Tashkent). Appl. Solar Energy 
(USSR) (Engl. Transl.); 12: No. 6, 63-66(1976). 

Translated from Geliotekhnika; 12: No. 6, 84-87(1976). 

A method is presented for theoretical calculation of the area 
required by a tube-type heat receiver as a function of its thermotech- 
nical and geometric parameters; an experimental validation is given 
for the example of a prototype developed by the authors. 


14351 Fundamental materials considerations for solar colicctors. 
Zerlaut, G.A. (Desert Sunshine Exposure Tests, Inc., Phoenix, AZ). 
pp 389-439 of In Critical materials problems in energy production. 
Stein, C. (ed.). New York; Academic Press, Inc. (1976). 

The fundamental materials considerations that apply in solar 
collector technology are related individually to the governing ther- 
modynamic relationships that define their thermal performance. 
These include the optical and radiometric characteristics of both 
cover materials and solar receiver surfaces. (GHT) 


14352 Flat plate solar collector module. Estes, J.M.; Kerlin, 
E.E.; Blum, H.A. (to Solarsystems Inc.). US Patent 3,961,619. 15 Jul 
1974. Filed date 26 Jun 1973. vp. 

A solar collector is described for operation within an operat- 
ing temperature range. The collector has in combination a housing 
defining a sealed evacuated chamber with a planar-shaped solar 
radiation transmitting portion on at least one side thereof, and 
absorber mounted in the chamber for receiving incident radiant 
energy. An energy absorption surface means is on the absorber, the 
absorber extending substantially across the cross section of the 
chamber in a plane parallel to the transmitting portion of the 
housing. The housing and absorber are constructed from materials 
with coefficients of thermal expansion which create relative move- 
ment between points on the absorber and the housing due to changes 
of the temperature of collector. The improvement comprises means 
for reducing stresses within the collector and increasing thermal 
efficiency of the collector. (MHR) 


HEAT STORAGE 


14353 Solar energy storage. Telkes, M. (Univ. of Delaware, 
Newark). pp 440-463 of In Critical materials problems in energy 
production. Stein, C. (ed.). New York; Academic Press, Inc. (1976). 

Topics covered in this review include: heating and cooling 
requirements; thermal storage media; heat storage materials, using 
heat of fusion; salt-hydrates; application of thermal storage materials; 
economics of raw materials; economics of container/heat exchang- 
ers; combined solar heat collection and storage system; and future 
applications. (GHT) 


GEOTHERMAL ENERGY 


REFER ALSO TO CITATION(S) 15227 


RESOURCE STATUS AND ASSESSMENT 


14354 Geothermal energy: a significant energy source. Erdoel 
Kohle, Erdgas, Petrochem. Brennst.-Chem.; 30: No. 2, 59-60(Feb 
1977). (In German). 

Short communication only. 


USA 


14355 Interdisciplinary approach to geothermal development. 
Fulcher, M.K. (Bureau of Reclamation, Boulder City, NV). pp 194- 
208 of In Interdisciplinary analysis of water resource systems. New 
York; American Society of Civil Engineers (1975). 

From Conference on interdisciplinary analysis of water re- 
source systems; Boulder, CO, USA (19 Jun 1973). 

Geothermal systems provide the potential to meet pressing 
water and power demands of the near future. Considered is the study 
and development of geothermal resources, focusing on the necessity 
for broad interdisciplinary analysis. To relate the need for an inter- 
disciplinary approach to a specific case, the Bureau of Reclamation’s 
geothermal resources investigation in Imperial Valley, California is 
described. In the Imperial Valley, and in the vast majority of known 
geothermal deposits, heat is stored as hot fluid, providing the poten- 
tial for economical new supplies of fresh water through desalting, 
concurrent with the production of electricity. The Bureau's concept 
for development here involves three stages. Stage one would, 
through extensive geological, geophysical, and water chemistry in- 
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vestigations, determine the potential and extent of the geothermal 
resource. Stage two would demonstrate the feasibility of a large- 
scale development. In the third stage, large-scale development, the 
flows of the Colorado River would be augmented by as much as 2.5 
million acre-feet of desalted water annually with electric power 
production of about 10,000 megawatts. Considered is the broad 
spectrum of technical, environmental, and social factors involved in 
such a development plan. A lead agency can continually coordinate 
the comprehensive, interdisciplinary input. Thus, a true evaluation 
can be made of the cumulative impacts resulting from geothermal 
resource development. Insights from all disciplines are essential for 
most effective development and for a realistic and comprehensive 
perspective of alternatives. 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


14356 Technical overview of geothermal resources. Austin, C.F. 
(Naval Weapons Center, China Lake, CA). pp 15p, Paper 2 of In 
Geothermal Resources Development Institute conference. Boulder, 
CO; Rocky Mountain Mineral Law Foundation (1977). 

From Geothermal Resources Development Institute confer- 
ence; Salt Lake City, UT, USA (27 Jan 1977). 

See CONF-770135—. 

A geothermal deposit is defined as an accumulation of heat 
within the crust of the earth. Those geologic processes that first of 
all provide heat and, more specifically, accumulate that heat into a 
localized and concentrated deposit are described. (MHR) 


14357 Convection in rhyolite magma. Rice, A.; pig oy 
J.C. (Los Alamos Scientific Lab., NM). EOS, Trans., Am. Geophys. 
Union; 57: No. 12, 1024(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Contrary to the common assumption that rhyolite magma is 
too viscous (approximately 10° poises) to convect, the Rayleigh— 
Jeffreys criterion implies the characteristic dimension of a rhyolite 
pool need be only tens of meters for convection to occur under a 
10°C temperature head. (As a frame of reference, accepted viscos- 
ities of the earth's mantle, which is presumed to convect, are 10?! to 
10” poises.) Poiseuille flow driven by a 100°C temperature head will 
yield midstream velocities of 1 cm/sec for rhyolite magma in a 50 m 
wide vertical channel. Rhyolite magma bodies commonly exist in 
regions of upward flux of basalt. Behavior of stratified convection 
systems can be employed to surmise a possible evolution of a 
configuration in which rhyolitic melt overlies basaltic melt. Upper 
and lower convection systems are established because of the density 
difference between the layers. This density difference gradually 
disappears due to mixing at the interface. When the density differ- 
ence is small enough, the systems switch to a single convection 
configuration. The rhyolitic upper system may slowly grade over in 
composition as basalt from below is incorporated; both temperature 
and composition regimes changing radically throughout on switch- 
ing to the single, mixed configuration. The sudden temperature 
alteration could cause exsolution of volatiles, flashing, and explosive 
discharge. Compositional zonation in some large tuff sheets reflects 
stratified convection systems in the parent magma body. Relatively 
homogeneous granodiorite plutons and andesitic volcanic fields form 
by more thorough mixing. 


14358 Simulation of water- and vapor-dominated hydrothermal 
reservoirs. Mercer, J.W.; Faust, C.R. New York; American Inst. of 
Mining, Metallurgical, and Petroleum Engineers (1975). 16p. 

From 50. annual fall meeting; Dallas, TX, USA (28 Sep 1975). 

A two-dimensional (areal), two-phase (steam-water) model 
for the numerical simulation of both water- and vapor-dominated 
hydrothermal reservoirs describes transport of heat and flow of 
compressed water, steam-water mixtures, and superheated steam in a 
porous medium. The continuity equations for steam and for water 
are combined, and, assuming that capillary pressure is negligible and 
that conditions of local thermal equilibrium prevail, are reduced to 
two nonlinear partial differential equations in which the dependent 
variables are fluid pressure and enthalpy. The mass transfer (vapori- 
zation) terms are also eliminated when the continuity equations are 
combined. The two partial differential equations are solved simulta- 
neously using a Galerkin-finite element technique for the spatial 
terms and finite-difference techniques for the temporal terms. The 
model is applied to example problems consisting of a hypothetical 
hot-water reservoir and a hypothetical two-phase reservoir. Model 
calculations are compared with calculations from other numerical 
work involving a finite-element model that is restricted to the flow 
of compressed water, and a finite-difference model that is restricted 
to the vapor-pressure curve (steam-water mixtures). This numerical 
model can be used to evaluate both types of reservoirs. 
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USA 


14359 Petrologic study of lithic fragments in the bandelier tuff. 
Koch, F.G.; Eichelberger, J.C.; Gooley, R. (Los Alamos Scientific 
Lab., NM). EOS, Trans., Am. Geophys. Union; 57: No. 12, 1019(Dec 
1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Lithic fragments in the Bandelier tuff(Jemez Mtns.,NM) pro- 
vide a sampling of the volcanic pile and underlying basement. 
Concentrations of lithic fragments within the tuff range from less 
than | to greater than 30 weight percent. Approximately 90 percent 
of the fragments are from the underlying Jemez volcanic pile (200 m 
thick), 10 percent are from the underlying Paleozoic sedimentary 
rocks (600 m thick); and trace amounts are from the Precambrian 
crystalline basement. This distribution suggests a flaring of the vent 
within approximately 1 kilometer of the surface. Most sedimentary 
and volcanic fragments were relatively cool when incorporated into 
the tuff and when present in high concentrations tend to inhibit 
welding of the tuff. The Precambrian fragments have been compared 
with core samples taken from the 3 km hole drilled in conjunction 
with LASL’s Dry Hot Rock Geothermal Drilling Project. Some are 
similar to core samples, but the set of fragments includes more mafic 
compositions and more deformed textures. The fragments show 
metamorphic effects: alteration of hornblende to biotite, granulation 
of quartz and feldspar, bending of feldspar and biotite grains, and 
melting along quartz-feldspar grain boundaries. These effects indi- 
cate that some of the fragments came from deeper in the crust and 
closer to the magma chamber than the core samples. Deformation 
textures in the fragments closely correspond to textures in similar 
rocks near granite ring dikes in New Hampshire and are likely 
formed by shearing at near magmatic temperature. 


14360 Study of the correlation of acoustic velocity and permeabil- 
ity of granodiorites from the Valles Caldera, New Mexico. Trice, R.; 
Warren, N (Univ. of California, Los Angeles). EOS, Trans., Am. 
Geophys. Union; 57: No. 12, 1016(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Acoustic velocity and strain data were obtained on granite 
and granodiorite samples as part of a study on using acoustic data to 
infer or characterize volume averaged rock microstructures. The 
pressure dependence of these data have been compared to the 
pressure dependence of permeability measured on adjacent samples 
in a preliminary effort to study the relation between the microstruc- 
ture networks controlling these two bulk physical properties. For 
pressures below about one hundred MPa, the permeability data 
agree well with a function involving the cubic power of the 
compressional velocity modulus. This relation is suggested from 
comparison of the Kozeny equation for permeability to the form of 
the functional dependence of elastic moduli on porosity and pore 
strains. Correlation suggests that, in such rocks, crack strains are 
essentially linear with pressure and that the same network of cracks 
controls both permeability and elastic properties. 


14361 Salton Sea Geothermal Field: source of the anomaly. 
Yeunker, L.W. (Indiana-Purdue Univ., Indianapolis); Kasameyer, P. 
EOS, Trans., Am. Geophys. Union; 57: No. 12, 1017(Dec 1976). 

From AGU fail annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Four potential models for the source of the Salton Sea Geo- 
thermal anomaly have been investigated using a hierarchical ap- 
proach. Models IA and IB are tied to a localized heat source with 
the geometry of the anomaly reflecting the geometry of the heat 
source. Model IA reflects a transient situation which might be 
produced by pluton intrusion and subsequent cooling. Model IB, 
while related to an intrusive mass at depth, reflects the steady state 
situation expected in a spreading center environment. Models IIA 
and IIB produce a localized anomaly over a regional heat source 
with the geometry of the anomaly independent of the geometry of 
the heat source. In model IIA, variations in lithology account for the 
anomaly; in model IIB, the geometry of the convection cells within 
the sedimentary sequence produce the anomaly. The models were 
investigated using both analytical and numerical solutions to heat 
transport equations. Constraints on the models were provided by 
both geophysical and sedimentological data. Conclusions were as 
follows: (1) Transient heat source under constraints of magnetic data 
cannot account for anomaly (Model IA-rejected); (2) Shale caprock 
thickness alters temperature profile but cannot explain anomaly 
(Model IIA-rejected); (3) Large-scale convection cells required to 
produce observed anomaly are sedimentologically unreasonable 
(Model IIB-rejected); (4) Regional setting, geophysical evidence, 
petrology, and thermal modeling strongly support crustal spreading 
model for origin of the anomaly (Model IB-supported). 


NON-USA 
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ERA VOL. 3, NO. 7 


14362 Relationship between the distributions of the rates of heat 
discharge by hot water and the basemental rocks in Green Tuff Region 
(Cenozoic Volcanotectonic Province in Japan). Sumi, K. Chishitsu 
Chosasho Geppo; 28: No. 9, 15-18(Sep 1977). (In Japanese). 

Rates of heat discharge by hot water and those per unit area 
of two subdivided zones of Green Tuff Region”, the area consisting 
mainly of basemental rocks (a zone) and the area consisting of 
volcanic rocks (8 zone), are calculated. The rates of heat discharge 
per unit area of a and B zones are estimated at 12.42 and 60.34 x 10-® 
cal/sec . cm” It is interesting that the former reaches to about one 
fifth of the latter and the value of a zone is nearly equal to that of 
pre-Alpine orogenic zone of Southwest Japan. 


14363 Fission-track age of the igneous rocks related to geother- 
mal activities in Japan. II. Fission-track ages of the Hakkoda welded 
tuff. Nishimura, S.; Satoh, H.; Yamada, K. Chishitsu Chosasho Geppo; 
28: No. 9, 19-21(Sep 1977). (In Japanese). 

Fission track datings were performed on two samples of the 
Hakkoda Welded Tuff, Aomori Prefecture, northeast Japan. Ages 
obtained, 2.0 and 2.1 m.y., are consistent with the previous estima- 
tion based on stratigraphic sequence. These ages indicate that exten- 
sive igneous activity in the region started in the latest Pliocene to 
early Pleistocene. 


14364 Gunma ken hokuseibu no onsen ni tsuite. (Hot springs in 
the north-western part of Gunma Prefecture). Sato, K.; Takahashi, T. 
Tokyo; Geological Society of Japan (1977). 1p. (CONF-770457—1). 
Th. 

From 84. meeting of the Geological Society; Kochi, Japan (2 
Apr 1977). 

There are about 30 hot springs located in the northwestern 
part of Gunma prefecture. Geologically, they are located in narrow- 
ly distributed Mesozoic formations around Tanigawa lake and in 
post-Miocene formations present in the area. These springs are 
thought to have been formed by Tertiary and Quaternary volcanic 
activity. The springs of Manza, Kusatsu, Ishizu and Kadogai prob- 
ably arose from the activity of the Kusatsu-Shirane volcano. Asama 
volcano was responsible for the springs of Shikazawa, Yakushi, 
Hoshino, Ose and Hatonoyu, while Kadoochi volcano caused the 
Kirizumi spring. Ikaho spring is thought to derive from the activity 
of Haruna volcano. These are all examples of Quaternary volcanism. 


The springs associated with Tertiary activity have specific geologi- 
cal associations. The springs of Tanigawa, Yubiso, Minakami, Hoshi, 
Matsunoyu, Shima and Yamanouchi are associated with quartz- 
diorite. Those of Yunotaira and Sawawatari are pyrophyllitic. The 
springs of Shinhanashiki, Hanashiki, Kawarayu, Kawafuru, Saruga- 
kyo and Yujuku are rhyolitic. The genesis of other hot springs such 
as Okudaira, Otsuka and Shiokawa remains in question. 


14365 Stress measurements in Iceland. Haimson, B.C. (Univ. of 
Wisconsin, Madison); Voight, B. EOS, Trans., Am. Geophys. Union; 
57: No. 12, 1007(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Hydrofracturing stress measurements were conducted in two 
boreholes in Quaternary volcanics in Reykjavik, Iceland, on the 
flank of the Reykjanes-Langjokull continuation of the Mid-Atlantic 
Ridge. Four tests were conducted in hole H32 in jointed basalt 
between 200 and 375m depth. The least compressive stress was 
horizontal (sigma/sub Hmin/) and varied between 40 to 60 bars. The 
largest horizontal stress (sigma/sub Hmax/) was approximated at 50 
to 100 bars. The direction of sigma/sub Hmax/ based on three 
fracture impressions was N25°W +- 5° The vertical stress (sigma/ 
sub V/) was calculated based on a gradient of 0.27 bars/m. In 
borehole H18 extensive jointing limited us to only three successful 
tests. The test at 180m was in basalt; the lower tests at 290 and 324m 
were in an intrusive dolerite. sigma/sub Hmin/ increased with depth 
from 40 to 80 bars, sigma/sub Hmax/ varied from 120 to 160 bars, 
and sigma/sub V/ from 50 to 90 bars. Two contradictory hydrofrac- 
ture directions were obtained: N20°E for the 180m test, and N45°W 
for the 290m test. The ratio of the average horizontal stress to 
vertical stress was 1.25, as compared to 1.0 for H32. Linear approxi- 
mations of the data for both holes between 200m and 350m depth 
give sigma/sub Hmin/ = 0.21 bars/m, sigma/sub Hmax/ = 30 bars 
+ 0.30 bars/m, and sigma/sub V/ = 0.27 bars/m. Measured stress 
orientation (H32) bears no obvious relationship to the NE strike of 
individual rift zone fissures and faults, inferred WNW direction of 
lithospheric plate motion, or axial rift zone earthquake focal solu- 
tions which indicate NW-trending sigma/sub Hmin/. The measured 
stresses could be related to a hot spot, or could reflect local 
phenomena involving the extinct NNW-trending Kjalarnes central 
volcano or ground distortion due to fluid withdrawal from Laugar- 
ness hydrothermal system. 


14366 Heat generation in the Coast Range Complex and other 
areas of British Columbia. Lewis, T.J. (Dept. of Energy, Mines, and 
Resources, Ottawa). Can. J. Earth Sci.; 13: No. 11, 1634-1642(Nov 
1976). 
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A y-ray spectrometer has been used to measure the concen- 
trations of uranium, thorium, and potassium in plutonic rocks from 
three areas of the Cordillera in British Columbia. Samples of crystal- 
line rock from southeastern British Columbia, including the Nelson 
batholith, and samples from the Jennings River area of northern 
British Columbia, including the Cassiar batholith, have similar heat 
 geomnmer a the average being 2.5 »Wm~* (6.1 hgu). Samples of the 
less potassic southern Coast Range Crystalline Complex between 50 
and 51°N have a significantly lower heat production: the average 
value for quartz diorites is 0.50 »Wm~* (1.2 hgu), for granodiorites, 
1.0 4Wm~* (2.4 hgu), and for quartz monzonites, 1.3 p»Wm~° (3.1 
hgu). For this part of the Coast Range the average heat generation, 
0.79 4Wm~*, and the average ratio of thorium to uranium content, 
2.1, are low for crystalline rocks. These results for the Coast Range 
support the hypothesis that this material is primitive, and was 
Originally part of the oceanic crust, or a mixture of oceanic and 
continental crust. These heat production values are needed along 
with surface heat flux to construct thermal models of the crust and 
upper mantle. 


14367 Hydrological aspect of two newly drilled wells in Hadano 
basin. Nagase, K.; Oki, Y.; Ogino, K. (Hot Spring Research Inst. of 
Kanagawa Prefecture Hakone, Japan). Bull. Hot Spring Res. Inst., 
Kanagawa Prefect.; 4: No. 3, 145-152(1973). (In Japanese). 

Hadano basin is composed of thick piles of alluvial fan gravels 
containing volcanic materials mostly derived from Hakone volcano 
and covered with Fuji volcanic ashes. Two deep wells of 100 m in 
depth were newly opened in the northwestern part of the basin. The 
two wells did not reach the basement rocks, the depth of which 
seems to be over 150 m at the central part of the basin. Descriptions 
are given of electric prospecting, resistivity logging, pumping and 
recharging tests of the wells. 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


GEOPHYSICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 16053, 16054, 16060, 16062 


14368 (LA—6890-MS) Downhole electrical detection of hydrau- 
lic fractures in GT-2 and EE-1. Kintzinger, P.R.; West, F.G; 
Aamodt, R.L. (Los Alamos Scientific Lab., N.Mex. (USA)). Jul 
1977. Contract W-7405-ENG-36. 14p. Dep. NTIS, PC A02/MF 
A0l. 

Electrical geophysical methods including mise a la masse and 
self-potential (SP) for determination of hydraulic fracture character- 
istics were used at the hot dry rock geothermal project. Electrical 
and induction logs indicated that the resistivity contrast between the 
granite and 200°C water at the 2926-m (9600-ft) depth is a factor of 
1000 or more. Thus the water in a hydraulic fracture, formed to 
connect two adjacent deep holes, is a good conductor compared to 
the confining granite. Mise a la masse-type measurements were made 
to help determine the characteristics for hydraulic fractures formed 
in each of the two geothermal holes GT-2 and EE-1. Once a 
hydraulic fracture has been formed, mise a la masse effects are 
obtained both with the fracture pressurized above hydrostatic and 
when depressurized to hydrostatic. This indicates that once the 
fracture has been created, enough natural propping exists that a 
conductive zone persists even when the fracture is deflated. A 
fracture was formed in a 18-m (60-ft) zone immediately below 1957 
m (6420 ft) in EE-1. Later a set of SP logs was run in this zone with 
no pressure, with pressure building, with pressure decreasing, and 
again with the fracture depressurized. Results show that during 
times of change of parameters in hydraulically fractured regions in 
the hole, natural SP logging helps to determine the position of the 
fracture. However, after a fracture has come to equilibrium with 
fluid parameters such as temperature, pressure, salinity, and pH, an 
effect of the fracture may not be evident. Self-potential logs provide 
an excellent method for locating the bottom of steel casing that has 
been set in the hole. 


14369 (N—77-10618) Data processing of information from 
remote sensors in Mexico. Zarco, M.A.E. (Comision Nacional del 
Espacio Exterior, Mexico City). 1974. 43p. NTIS, PC A03/MF AOl. 

A brief summary of various experiments and projects that 
show the potential of remote sensors applied to specific problems. 
Areas of application are; (1) agriculture, (2) geothermal resources, 
and (3) detection of salt content in soil and bodies of water. 


14370 Hokkaido kitayuzawa chiku ni okeru chika ondo bunpu ni 
tsuie. (Underground temperature distribution in Kitayuzawa District in 
Hokkaido). Sawada, Y. Tokyo; Geological Society of Japan (1977). 
lp. (CONF-770457—2). TIC. 

From 84. meeting of the Geological Society; Kochi, Japan (2 
Apr 1977). 
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Measurements of soil temperature were taken in four bore- 
holes and in 241 holes of 1 m depth, including five geodetic electric 
prospecting lines, in the Kitayuwaza district of Hokkaido. Hot 
springs appear to ascend along the Choryugawa formation (Mio- 
cene) and the Kitayuwaza formation (Pliocene). Andesite, pyrophyl- 
lite, and rhyolite are intruded between these formations. The results 
of electrical prospecting showed that the low resistance layers in 
which hot springs are believed to develop are located at depths of up 
to 50 m in the western part of Kitayuzawa town, but are over 200 m 
deep in the eastern part. Temperature logging showed a maximum 
temperature of 65 to 93°C at 45 to 54 m in the Kitayuzawa town 
area and 100°C at 200 m in the Shoen area. Shallow temperature 
measurements were 2 to 6°C higher in the Kitayuwaza area than in 
control areas. At this point the 100°C depth was less than 60 m and 
extended eastward of the Choryu river. In the control areas the 
100°C depth was located below 200 m. 


14371 (PB—268603) Computer techniques to aid in the interpre- 
tation of subsurface fluid-pressure gradients. Computer contribution. 
Wesselman, J.B.; Heath, J. (Geological Survey, Bay St. Louis, Miss. 
(USA). Water Resources Div.). Jun 1977. 4lp. (USGS/WRD/ 
WRI—77/035). NTIS PC A03/MF AO1. 

Fluid-pressure gradients have been investigated in two 
geopressured-geothermal areas in Texas and Louisiana. Data were 
obtained from drilling records, resistivity curves of geophysical logs, 
and pressure tests made in bore holes. These data were converted to 
gradients and graphed by computer techniques. Resistivity interpre- 
tation gave reasonable results at some point in about 70 percent of 
the wells. Evaluation of all available data shown in the individual 
and adjacent wells was found to be necessary for proper gradient 
interpretation. 


14372 Method for identifying anomalous terrestrial heat flows. 
Del Grande, N.K. (to Energy Research and Development Adminis- 
tration). US Patent 4,005,289. 25 Jan 1977. Filed date 5 Jan 1976. 8p. 

PAT-APPL-646,444 

A method is described for locating and mapping the magni- 
tude and extent of terrestrial heat-flow anomalies from 5 to 50 times 
average with a tenfold improved sensitivity over orthodox applica- 
tions of aerial temperature-sensing surveys as used for geothermal 
reconnaissance. The method remotely senses surface temperature 
anomalies such as occur from geothermal resources or oxidizing ore 
bodies by: measuring the spectral, spatial, statistical, thermal, and 
temporal features characterizing infrared radiation emitted by natu- 
ral terrestrial surfaces; deriving from these measurements the true 
surface temperature with uncertainties as small as 0.05 to 0.5 K; 
removing effects related to natural temperature variations of topo- 
graphic, hydrologic, or meteoric origin, the surface composition, 
detector noise, and atmospheric conditions; factoring out the ambi- 
ent normal-surface temperature for non-thermally enhanced areas 
surveyed under otherwise identical environmental conditions; distin- 
guishing significant residual temperature enhancements characteris- 
tic of anomalous heat flows and mapping the extent and magnitude 
of anomalous heat flows where they occur. 7 claims, 6 figures. 


14373 Kazanfunen enerugi sokutei gijutsu ni kansuru fiijibirita 
sutadi. (Feasibility study of measuring technique for volcanic smoke 
energy). Tokyo; Sun Shine Project Promotion Headquarter (1977). 
2p. (CONF-770364—25). TIC. 

From Meeting of the developmental results of geothermal 
energy in 1974 and 1975; Tokyo, Japan (Mar 1977). 

In order to determine the amount of volcanic smoke it is 
necessary to measure the density. Among the possible techniques 
studied a Mie-scattering laser radar appears promising. Potential 
problems with the technique were elucidated and a system for 
determination of the emission rate of smoke was proposed. Laser- 
Doppler techniques should be applicable. Also discussed were in- 
frared and ultrasonic methods. The infrared technique should be 
excellent for remote sensing of temperature as well as automatic 
measurement of the rising rate of the upper portions of smoke 
columns. Ultrasonics can be used to study the shape, rate distribu- 
tion, and temperature distribution during quiescent periods. 


14374 Seismic properties of a shallow magma reservoir in Kilauea 
Iki by active and passive experiments. Aki, K. (Massachusetts Inst. of 
Tech., Cambridge); Chouet, B.; Fehler, M.; Zandt, G.; Koyangi, R.; 
Colp, J.; Hay, R. EOS, Trans., Am. Geophys. Union; 57: No. 12, 
1013(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

The use of multiple methods is essential for determination of 
seismic properties of a complex structure like a partially-frozen lava 
pond. In our experiment with Kilauea Iki during March, 1976, (1) 
the spatial distribution of seismic events originating from the crust 
best defined the lateral location of the magma lens, (2) the S-waves 
transmitted through the magma lens and dispersion of Love waves 
generated by explosive sources in the Iki floor gave constraint on the 
S-wave velocity structure, (3) P-waves from explosions revealed an 
extremely low P velocity zone below the crust. From Love and S- 
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wave data, we infer a rather thin (less than 10 meters) magma lens, 
which, in response to our weak seismic signal, behaves like a viscous 
liquid with apparent viscosity of about 10’ poise and apparent shear 
velocity of about 0.2 km/sec. Apparent high viscosity at low stress 
level was reported by Shaw et al. (1968) who made an in-situ 
measurement of viscosity at Makaopuhi, Hawaii and attributed its 
possible source to the presence of vesicles. The presence of vesicles 
of a few volume percent in the melt can reduce the apparent bulk 
modulus to as low as the apparent rigidity inferred from Love and S- 
wave data. The P-velocity of about 0.3 km/sec is possible in the melt 
with 5 percent vesicles. 


14375 Temporal gravity variations associated with the November 
1975 deflation of Kilauea Volcano. Jachens, R. (Geological Survey, 
Menlo Park, CA); Eaton, G.; Lipman, P.; Okamura, R. EOS, Trans., 
Am. Geophys. Union; 57: No. 12, 1015(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Repeated high-precision gravity measurements made near the 
summit of Kilauea Volcano, Hawaii have revealed temporal vari- 
ations in gravity associated with the deflation of the volcano that 
followed the earthquake and eruption of November 29, 1975. Grav- 
ity differences with respect to a base station located on the south 
flank of Mauna Loa were measured at 18 sites within 5 km of 
Kilauea Crater. The original survey, conducted between November 
10 and November 23, 1975, was repeated during the two weeks 
following the earthquake. Standard errors of the gravity differences 
measured during both surveys average about 5 pgal. These two 
surveys indicate that gravity at sites near the summit of Kilauea 
increased with respect to gravity at sites located away from the 
summit. The pattern of gravity increase is roughly radially symmet- 
rical about the geodetically determined locus of this deflation event, 
located approximately 1 km southeast of Kilauea Crater, and has a 
half-width of 2.2 km. The gravity changes correlate closely with 
elevation changes that occurred between level surveys conducted on 
September 22, 1975 and January 8, 1976. The relation between 
gravity change and elevation change (-1.70 +- 0.07 (s.e.) wgal/cm)) 
determined from these data shows that the local mass distribution 
beneath the summit of Kilauea changed during the time between the 
surveys. Mass balance calculations indicate that the volume of 
subsidence is too small to account for the gravity changes, presum- 
ably because some magma moved away from the summit area 
without complete collapse of the resulting voids. 


14376 Three dimensional model simulation for natural electro- 
magnetic data. Hermance, J.F.; Pedersen, J. (Brown Univ., Provi- 
dence). EOS, Trans., Am. Geophys. Union; 57: No. 12, 1013(Dec 
1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

A numerical model study is underway to simulate electromag- 
netic induction of high level magma bodies by natural telluric, 
magnetotelluric and magnetic variation fields. The targets to be 
delineated using these methods are essentially three-dimensional, and 
it is useful to be able to evaluate the limits of conventional one- 
dimensional and two-dimensional interpretations of data acquired in 
the vicinity of such structures. A comparison of our theoretical 
studies to actual data acquired by Bostick and Smith over the 
Kilauea Iki Lava Lake demonstrates unequivocally that in some field 
situations, one might expect severe disagreement between one di- 
mensional or two dimensional approximations and the actual electro- 
magnetic fields observed. The corollary of this observation is that in 
the vicinity of an expected three dimensional structure one must 
obtain enough data to delineate its three dimensional quality. 


14377 Heat flow and geochemical data from west Texas. Swan- 
berg, C.A. (New Mexico State Univ.. Las Cruces); Herrin, E. EOS, 
Trans., Am. — Union; 57: No. 12, 1009(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

The silica and Na—K—Ca geothermometers have been ap- 
plied to over 600 groundwaters from West Texas. Both geothermo- 
meters give substantially higher values for waters of the Basin and 
Range province, a high heat flow province, than for waters of the 
midcontinent, a normal heat flow province. Silica geotemperatures 
from the Basin and Range province average 92°C and typically fall 
between 75 and 120°C. Silica geotemperatures from the midcontin- 
ent average 65°C and typically fall between 45 and 85°C. The Na— 
K—Ca geotemperatures show the same trend although there are 
fewer data and they show more scatter. Thus these geothermometers 
may be used to delineate the midcontinent-Basin and Range bound- 
ary in West Texas. Thus defined, the Big Bend region lies within the 
normal heat flow midcontinent province. Four new heat flow values 
from Big Bend National Park are 55, 95, 165, and 180 mWm~2 
However, all of these values represent data taken from above the 
water table. A single deep well penetrating below the water table 
gives heat flow values of 150 and 42 mWm? respectively for 
sections of the well above and below the water table. Thus it appears 
that the regional heat flow in the Big Bend region is typical 
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midcontinent and that heat flow values from wells above the water 
table are too high due to abnormally hot water at the water table. 
Four hot springs at Big Bend were sampled and found to yield the 
same silica and Na—K—Ca geotemperatures as the nonthermal 
waters and thus do not indicate the presence of exploitable geother- 
mal reservoirs. By contrast, hot springs and wells from the Basin and 
Range portion of West Texas show considerable geothermal poten- 
tial. For example, both geothermometers predict a reservoir base 
temperature near 180°C underlying the Gulf well, an oil test dis- 
charging water at 82°C. 


14378 Heat flow determinations and implied thermal regime of 
the Coso geothermal area, California. Combs, J. (Univ. of Texas, 
Dallas). EOS, Trans., Am. Geophys. Union; 57: No. 12, 1009(Dec 
1976). 


Dec 1 


From AGU fall annual meeting; San Francisco, CA, USA (6 
976). 


Obvious surface manifestations of an anomalous concentra- 
tion of geothermal energy at the Coso Geothermal Area, California, 
include fumarolic activity, active hot springs, and associated hy- 
drothermally altered rocks. Abundant Pleistocene volcanic rocks, 
including a cluster of thirty-seven rhyolite domes, occupy a north- 
trending structural and topographic ridge near the center of an oval- 
shaped zone of late Cenozoic ring faulting. In an investigation of the 
thermal regime of the geothermal area, temperatures have been 
obtained to depths up to 133 m in 22 boreholes with measurements 
being made at least four times in each borehole. Geothermal gradi- 
ents ranged from 24°C/km to 450°C/km. The high gradients arise 
from convecting hot water and magma which are cooled at shallow 
depth by conduction of heat to the surface. Thermal conductivity 
measurements ranging from 3.2 to 10.5 mcal/cm-sec-°C were made 
on both cores and drill cuttings. The resultant heat flow values of 2.5 
to 18 HFU are typical of geothermal areas. The actual process by 
which heat is transferred is rather complex; however, the heat flow 
determinations can be divided into two groups. The first group, less 
than 6.5 HFU, are indicative of regions with primarily conductive 
regimes although deep-seated mass transfer is implied. The second 
group, greater than 6.5 HFU, are characteristic of regions with 
considerable convective heat transfer in the shallow subsurface. The 
high heat flow values are essentially restricted to the central rhyolite 
dome field and the associated surface thermal manifestations. Heat 
transferred by convection of water would be rapidly exhausted if it 
were not intermittently supplied with energy from depth; therefore, 
the heat flow data substantiate the concept that the ring structure 
and associated volcanic rocks are products of a large magma cham- 
ber that has periodically erupted lava during the past one million 
years. 


14379 Deformation of Mount Baker volcano by hydrothermal 
heating. Malone, S.D. (Univ. of Washington, Seattle). EOS, Trans., 
Am. Geophys. Union; 57: No. 12, 1016(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

A sudden increase in fumarolic activity at Sherman Crater 
near the summit of Mount Baker, Washington, occurred in March, 
1975. Various estimates in the increase in heat flow range from 3 to 
10 times the previous level over the roughly half a square kilometer 
area of the crater. Temperatures of many of the old fumaroles have 
increased, some by more than 30°C and numerous new fumaroles 
have formed. Gravity stations were established on the crater rim in 
May, 1975 as well as control stations at the base of the mountain and 
have been resurveyed periodically since then. A maximum decrease 
in gravity of 0.55 mgals has been observed at the crater stations 
relative to base stations. Applying corrections to the gravity data to 
adjust for seasonal ice and snow loads results in a curve which 
appears to be reaching an equilibrium value about 0.35 mgals lower 
than the first gravity reading. This corresponds to a free air elevation 
increase of a little more than a meter. A model is proposed to explain 
this change solely by hydrothermal heating of a cylinder of radius 
0.4 km extending below Sherman Crater. Deep-seated changes in the 
hydrothermal plumbing system allows additional heat to be rapidly 
brought to the upper portions of the volcanoe’s core heating the 
rock and causing thermal expansion to produce the apparent uplift. 
Some constraints on this model are the almost total lack of seismicity 
during this process and the apparent absence of tilt on the flanks of 
the volcano. 


14380 Microearthquakes, geothermal activity, and structure, 
Central North Island, New Zealand. Evison, F.F.; Robinson, R.; 
Arabasz, W.J. (Victoria Univ. of Wellington, New Zealand). N.Z. J. 
Geol. Geophys.; 19: No. 5, 625-637(1976). 

Microearthquakes are very frequent in the Taupo Fault Belt 
and very infrequent in the neighboring Taupo-Reporoa Basin and 
Kaingaroa Plateau; the distribution of microearthquakes does not 
correlate with areas of geothermal activity. Larger earthquakes 
follow much the same distribution pattern. They have similar char- 
acteristics to the microearthquakes in other respects, including the 
prominence of swarm activity in the Taupo Fault Belt. From the 
seismicity of the region it is inferred that under the Taupo-Reporoa 
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Basin the shear strength is reduced to a very low level by the 
presence of molten and semi-molten magma extending to within a 
few kilometres of the ground surface, while under the Taupo Fault 
Belt there is strong material, interpreted as cooled magma, at about 2 
to 6 km depth. 


14381 Continuous observation of temperature and water-level in 
Hakone Volcano, 1975. Hirota, S.; Odaka, S. (Hot Spring Research 
Inst., Hakone, Japan). Bull. Hot Spring Res. Inst., Kanagawa Prefect.; 
7: No. 1, 19-26(1976). (In Japanese). 

During 1975 continuous observations of temperatures at 9 
stations and water-levels at six stations were recorded. The tempera- 
ture anomaly of thermal waters encountered in the eastern flank of 
Kamiyama has remained at about the boiling point more than 8 
years. Water-levels at the stations of Yumoto and Miyanoshita have 
been lowered by 70 cm/year. 


GEOCHEMICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 14377 


14382 (LBL—6808) Geochemical studies at four northern 
Nevada hot spring areas. Wollenberg, H.; Bowman, H.; Asaro, F. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Aug 
— Contract W-7405-ENG-48. 70p. Dep. NTIS, PC A04/MF 
A0l. 

Water samples from both hot and cold sources in the hydrolo- 
gic areas surrounding the hot springs were collected and analyzed. 
Analyses of major, trace, and radio-element abundances of the water 
samples and of associated rock samples are presented. From this 
study it is possible that trace- and major-element abundances and/or 
ratios may be discerned which are diagnostic as chemical geother- 
mometers, complementing those of silica and alkali elements that are 
presently used. Brief discussions of mixing calculations, possible new 
a geothermometers, and interelement relationships are also 
included. 


14383 Chemical and isotopic investigations of groundwater in 
potential geothermal areas in Hawaii. McMurtry, G.M. (Univ. of 
Hawaii, Honolulu); Fan, P.F.; Coplen, T.B. Am. J. Sci.; 277: No. 4, 
438-458(Apr 1977). 

The chemical and isotopic compositions of Hawaiian ground- 
water were studied to locate and evaluate potential geothermal 
areas. Analyses were made of forty-three samples from twenty-seven 
wells, two coastal springs, local precipitation, and steam. Three 
methods of chemical geothermometry were applied: (1) silica, (2) 
Na—K—Ca, and (3) stable isotope or deuterium-oxygen-18. Based 
on the silica and stable isotope methods, the most promising geother- 
mal areas are the summit of Kilauea Volcano and the area near 
geothermai test hole 3 in the Puna district (east rift zone of Kilauea 
Volcano). There, temperatures calculated from dissolved silica range 
from about 160 to 275°C. Mixing with cooler groundwaters appears 
to be a significant feature of these geothermal reservoirs. Seawater 
intrusion, possibly due to thermal disruption of the equilibrium of the 
Ghyben-Herzberg lens in geothermal areas, tends to interfere with 
the geothermometry of the Na—K—Ca and stable isotope methods. 


14384 Distribution and migration of arsenic and antimony in the 
acid thermal water system. Watanuki, K.; Takano, B.; Kiriyama, T.,; 
Sakai, Y.; Hara, Y.; Takishima, T. J. Jpn. Geotherm. Energy Assoc.; 
13: No. 4, 19-28(Dec 1976). (In Japanese). 

Arsenic contents in thermal waters were analyzed by atomic 
absorption or spectrophotometry after separation of the element as 
arsin from the sample solution. Also the contents of antimony in 
thermal waters were measured by atomic absorption or spectropho- 
tometry after solvent extraction of the element from the sample 
solution. The ratio of arsenic to antimony is about 100 in weight for 
chloride rich acid thermal water, Tamagawa hot spring, while it is 
about 50 for sulfate rich acid thermal water, Kusatsu hot spring. The 
value is larger than that obtained for igneous rock. There is high 
correlation between pH and -log[As] in the water system of Ta- 
magawa. It suggests that the arsenic is not deposited from aqueous 
solution and only the effect of dilution is observed in the water 
system. It means that arsenic is one of the diffused elements com- 
pared to the behavior of antimony in the aqueous solution. 


14385 Mercury contents in Hot Springs, Hakone Volcano. 
Awaya, T.; Hirano, T.; Oki, Y. (Hot Spring Research Inst., Hakone, 
Japan). Bull. Hot Spring Res. Inst., Kanagawa Prefect.; 7: No. 1, 43- 
52(1976). (In Japanese). 

Hg, Zn, and Fe contents in 40 thermal waters from the 
eastern foot of Mt. Kamiyama, a central cone, Hakone were ana- 
lyzed. Hg, Zn, and Fe contents in those waters ranged from 0 to 22.1 
pg/1, 0.02 to 5.59 mg/1, and 0.03 to 4.90 mg/1, respectively. Among 
those waters, three samples contained more than 5 pg/1 Hg. Distri- 
bution of thermal waters of high Hg content is closely connected 
with high temperature subsurface streams of NaCl type waters. 
Although Zn is of the same family of elements as Hg, no zonal 
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distribution of Zn contents in those waters was recognized. Zn and 
Fe tend to show the same distribution in those waters. 


14386 Mineral waters of eastern Tanzawa Mountains. Ogino, K.; 
Hirano, T.; Yokoyama, T.; Awaya, T. (Hot Spring Research Inst. of 
Kanagawa Prefecture Hakone, Japan). Buil. Hot Spring Res. Inst., 
Kanagawa Prefect.; 4: No. 3, 153-164(1973). (In Japanese). 

Three types of mineral waters are recognized in the eastern 
foot of Tanzawa Mountains. Most of mineral waters issuing through 
fractured zones in Tertiary sediments of the mountains are character- 
ized by high pH (9—10). The mineral water of the Tsurumaki 
district is a brine rich in calcium chloride. The 3rd is ground waters 
reserved in shallow gravels and volcanic ash beds. Water level and 
chemical compositions in these mineral waters were observed in 
Nanasawa from 1969 to 1972. The water discharge of three newly 
opened artesian wells in the Nanasawa district quickly decreased at 
an early stage and became steady with a small discharge at 5 to 16 1/ 
min. No considerable changes were observed in the chemical com- 
positions of the waters. 


EXPLORATORY DRILLING AND WELL LOGGING 
REFER ALSO TO CITATION(S) 14368 


14387 Bito ni yoru koonganseki no hakai kiko ni tsuite. (Fracture 
mechanism of hot dry rocks by bit). Chukawa, N.; Misawa, S. Tokyo; 
Mining and Metallurgical Institute of Japan (1977). 2p. (CONF- 
770460—1). TIC. 

From Spring meeting of the Mining and Metallurgical Insti- 
tute of Japan; Tokyo, Japan (Apr 1977). 

Theoretical and experimental examinations were made of the 
fracture mechanisms of rocks subjected to high temperature condi- 
tions and mechanical excavation procedures. The physical properties 
of the hot dry rock and the frictional coefficient between rock and 
drill bit were determined. Comparison was made between theoretical 
and experimental calculations of the required bit pressure. The rock 
types examined included Sanjome andesite, Akiyoshi marble, and a 
sandy tuff. In the case of the tuff, good agreement was obtained 
between experimental and theoretical results. The results for andesite 
were in agreement at lower temperatures, but less force than calcu- 
lated was required at high temperature. The marble demonstrated 
radial fracture outward from the bit at temperatures over 400°C. 


14388 Petrology of deep drill hole, Kilauea Volcano. Grose, L.T. 
(Colorado School of Mines, Golden); Keller, G.V. EOS, Trans., Am. 
Geophys. Union; 57: No. 12, 1017(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

The first deep drill hole (1262 m TD) at the summit of an 
active volcano (1102 m elev) was drilled in 1973 at Kilauea volcano, 
Hawaii with support from NSF and USGS. The hole is located 
within southern margin of Kilauea caldera in northern part of a 15 
km? triangular block bounded by east rift zone, Koae fault zone, and 
southwest rift zone-a summit area relatively free of faults, rifts, and 
extrusions. Nearest eruptions are from fissures 1.2 km away which 
are active in 1974 and which do not trend toward the drill hole. 
Core recovery totals 47 m from 29 core runs at rather evenly spaced 
intervals to total depth. Megascopic, thin-section, and X-ray exami- 
nation reveals: (1) Recovered core is essentially vesicular, intergran- 
ular, nonporphyritic to porphyritic olivine basalt with minor olivine 
diabase, picrite diabase, and basalt, (2) Hyaloclastite and pillow 
basalt are absent, (3) Below water table (614 m elev) with increasing 
depth, vesicularity decreases, and density, crystallinity, competence, 
vesicle fill, and alteration irregularly increase, (4) Alteration first 
occurs at water table where calcite and silica partially fill vesticles 
and olivine is partially serpentinized, (5) At about 570 m elev 
massive serpentinization of olivine and deposition of montmorillon- 
ite-nontronite occur; at about 210 m elev truscottite and tobermorite 
occur in vesicles; at about 35 m elev mordenite occurs in vesicles, (6) 
Bottom-hole cores have complete filling of vesicles with silica, 
minor silica replacement, and complete alteration of olivine, and (7) 
Plagioclase is unaltered. Chemical analyses of bottom-hole cores are 
similar to those of modern summit lavas. Alteration and low porosity 
in bottom-hole cores plus abrupt temperature increase suggest the 
drill hole penetrated a self-sealed "cap rock” to a hydrothermal 
convection cell and possibly a magma body. 


14389 Calc-alkaline andesites within the Rio Grande rift. Kasten, 
J.A.; Bolivar, S.L.; Kudo, A.M.; Brookins, D.G. (Univ. of New 
Mexico, Albuquerque). EOS, Trans., Am. Geophys. Union; 57: No. 12, 
1023(Dec 1976). 


From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Typical calc-alkaline andesites, characteristic of convergent 
plate junctions, have been discovered within the Rio Grande rift, a 
tensional structure with thin crust and moderate heat flow. These 
Pleistocene andesites occur at two centers, El Cerro Tome and El 
Cerro de Los Lunas, 30 km south of Albuquerque, New Mexico. 
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Most of the flows are porphyritic with phenocrysts of zoned plagio- 
clase (Ans7-Amg), augite, hypersthene, and basaltic hornblende. 
Minor amounts of olivine are also found. The pilotaxitic groundmass 
is composed of pyroxene, plagioclase, and opaques. Major element 
analyses of the flows indicate a silica range from 57 to over 62 
percent by weight, and an Al.O; content averaging greater than 16 
percent. All the rocks are quartz normative with a high Ab/An 
ratio. Preliminary *’Sr/**Sr ratios suggest a crustal component, but 
influence of water pressure and amphibole fractionation may have 
played a role. 


14390 Pore structure and mineralogy of core chips from the State 
of California Well No. 1, Salton Sea Geothermal Field. Piwinskii, 
A.J.; Dengler, L. (Univ. of California, Livermore). EOS, Trans., Am. 
Geophys. Union; 57: No. 12, 1017(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Rock chips in the depth interval 1380 to 1478 m were 
examined using scanning electron microscopy, X-ray diffraction, and 
petrographic techniques. All samples are dense, well-indurated silt- 
stones. Principal mineral constituents are quartz and K-feldspar, 
detrital and authigenic, with minor amounts of chlorite and plagio- 
clase. Calcite is present in all samples except the 1400 m horizon; 
specimens from this horizon also possess epidote veins. Pyrite is 
found in all samples both as large isolated crystals and as a replace- 
ment mineral in foraminifera tests. Coexisting authigenic quartz and 
iron sulfides suggests a reducing environment at pH greater than 3.5 
at a temperature of 200°C for a brine of Sinclair No. 4 composition. 
Pore structure is heterogeneous and closely linked to rock fabric and 
bedding. The average pore diameter is approximately 1 ym, due to 
the fine-grained nature of these samples and the tendency of clay 
minerals to surround grains and fill grain boundaries. 


LEGAL AND INSTITUTIONAL ASPECTS 
REFER ALSO TO CITATION(S) 14409, 14411 


14391 Institutional barriers to geothermal energy development. 
Second report of the Institutional Barrier Panel to the Geothermal 
Advisory Council. Kuhn, E.A. (Federal Energy Administration, 
Washington, DC). pp 208-214 of In Geothermal world directory. 
1977/78 edition. Reseda, CA; Geothermal World Publications 
(1977). 

In the interim since the First Report to the Council, the 
Institutional Barrier Panel has met formally on four occasions and 
considered a total of ten potential problem areas, namely: (1) delays 
in the issuance of non-competitive leases; (2) drilling permit delays; 
(3) casual use—burdensome and discriminatory treatment of lessees; 
(4) force majeure clause in the lease agreement; (5) assessment of 
geothermal resources on Indian lands; (6) steam price review; (7) 
redefinition of KGRA and reclassification of non-competitive lease 
tracts; (8) limitation of the Secretary of the Interior's discretion to 
readjust lease terms and conditions; (9) royalty rebate; and (10) 
royalty reduction contingencies. Item numbers 1, 2, 3, are outlined as 
to problem, impact, approach to solution and recommended actions 
in Section II of this report. Of the remaining items, number 4 has 
been taken care of through stipulations in the lease agreement; 5 is 
not perceived as a problem, at this time, because only intermediate 
temperature resources are thought to exist on Indian Lands (no 
KGRAs) and a joint USGS/BLM/USBM Mineral Inventory Pro- 
gram will include an assessment program of geothermal energy 
resources on Indian Lands; items 6 and 10 are pending legal review 
by BLM; 7 is being handled by a special task force within BLM; 8 
requires more information, but does not appear to be a formidable 

roblem at this time; item 9, dealing with a recommendation to 
increase the percentage of the Federal royalty and rentals appor- 
tioned to the States, was subsequently enacted through an amend- 
ment to the Mineral Leasing Act of 1920 (S.391). 


14392 LASL scientists report geothermal breakthrough. Bu/l, 
Geotherm. Resour. Counc. (Davis, Calif.); 6: No. 2, 1-3(1977). 

The court concluded that the scope of inquiry of an Environ- 
mental Impact Report prepared in compliance with California Envi- 
ronmental Quality Act is not required to include the effects of 
commercial geothermal production where the use-permit sought is 
for exploratory well drilling only. Approval of exploratory drilling 
was found to present no hindrance to future decision-making relative 
to environmental consequences from commercia! geothermal devel- 
opment of the Mt. Konocti area. (PCS) 


14393 Economic implications of alternative property rights sys- 
tems for geothermal resources. Crocker, T.D. (Univ. of Wyoming, 
Laramie). pp 793-802 of In Proceedings of the third annual UMR- 


MEC conference on energy: energy crisis, an evaluation of our 
resource potential. Morgan, J.D. (ed.). North Hollywood, CA; 
Western Periodicals Co. (1977). 


ERA VOL. 3, NO. 7 


From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

A system of property claims in geothermal steam reservoirs is 
outlined that could cause the economic heat me of the reservoir 
to be allocated among claimants and over a period of time in a more 
efficient fashion. At most, the proposed scheme is second-best. It is 
nevertheless realistic. 


14394 Geothermal Resources Development Institute conference. 
Boulder, CO; Rocky Mountain Mineral Law Foundation (1977). vp. 
(CONF-770135—). 

From Geothermal Resources Development Institute confer- 
ence; Salt Lake City, UT, USA (27 Jan 1977). 

Fourteen papers and a bibliography are presented. A separate 
abstract was prepared for each. (MHR) 


14395 Introduction and legal overview of geothermal resources. 
Root, T.E. (Energy Fuels Corp., Denver). pp 6p, Paper 1 of In 
Geothermal Resources Development Institute conference. Boulder, 
CO; Rocky Mountain Mineral Law Foundation (1977). 

From Geothermal Resources Development Institute confer- 
ence; Salt Lake City, UT, USA (27 Jan 1977). 

See CONF-770135—. 

A brief introduction to the papers to follow is presented. 
(MHR) 


14396 Geothermal leasing practices. Kitchen, GJ. (AMAX, 
Inc., Denver). pp 38p, Paper 3 of In Geothermal Resources Devel- 
opment Institute conference. Boulder, CO; Rocky Mountain Mineral 
Law Foundation (1977). 

From Geothermal Resources Development Institute confer- 
ence; Salt Lake City, UT, USA (27 Jan 1977). 

See CONF-770135—. 

A general overview of the resource is presented to the extent 
the subject bears on leasing practices. Some legal and practical 
problems involved in developing the resource are discussed. Finally, 
a hypothetical land situation is described and some suggestions are 
'MHR) leasing geothermal resources on the described premises. 
(M 


14397 Geothermal resources joint ventures. Schlauch, P.J. 
(Dawson, Nagel, Sherman and Howard, Denver). pp 23p, Paper 4 of 
In Geothermal Resources Development Institute conference. Boul- 
der, CO; Rocky Mountain Minera! Law Foundation (1977). 

From Geothermal Resources Development Institute confer- 
ence; Salt Lake City, UT, USA (27 Jan 1977). 

See CONF-770135—. 

An attempt is made to identify and analyze the more impor- 
tant of the differences between joint ventures in oil and gas and 
those in geothermal resources. Matters that should receive special 
attention in structuring a geothermal resource joint venture are 
discussed. (MHR) 


14398 Role of municipalities in geothermal resource development. 
Kramer, W.K.; Hammer, M. (O'Melveny and Meyers, Los Angeles). 
pp 29p, Paper 5 of In Geothermal Resources Development Institute 
conference. Boulder, CO; Rocky Mountain Mineral Law Founda- 
tion (1977). 

From Geothermal Resources Development Institute confer- 
ence; Salt Lake City, UT, USA (27 Jan 1977). 

See CONF-770135—. 

Those provisions of California law affecting municipal utili- 
ties interest in geothermal exploration, development, and exploita- 
tion are explored. The various problems encountered by the City of 
Burbank and the Northern California Power Agency are used as 
illustrations. The impact of self-imposed limitations in the form of 
outstanding bond covenants and other contractual obligations are 
considered. (MHR) 


14399 Geothermal resources: water and other conflicts encoun- 
tered by the developer. An alternative energy source which is gathering 
steam. Vranesh, G.; Musick, J.D. Jr. (Vranesh and Musick, Boulder, 
CO). pp 66p, Paper 6 of In Geothermal Resources Development 
Institute conference. Boulder, CO; Rocky Mountain Mineral Law 
Foundation (1977). 

From Geothermal Resources Development Institute confer- 
ence; Sait Lake City, UT, USA (27 Jan 1977). 

See CONF-770135—. 

Geothermal resources are described briefly. Various environ- 
mental, legal, and technical obstacles are reviewed. Federal and state 
legislation and case law that might affect geothermal development if 
the resource is treated as either mineral or water are outlined. The 
treatment of geothermal resources in one jurisdiction, Colorado, is 
summarized, and possible legal solutions necessary to meet a goal of 
fuel sufficiency that is prudently accountable both environmentally 
and technologically are summarized. (MHR) 


14400 Unitization for geothermal resources: united we save. 
Goldstein, D.B. (Homestake Mining Co., San Francisco). pp 40p, 
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Paper 8 of In Geothermal Resources Development Institute confer- 
ence. Boulder, CO; Rocky Mountain Mineral Law Foundation 
(1977). 

From Geothermal Resources Development Institute confer- 
ence; Salt Lake City, UT, USA (27 Jan 1977). 

See CONF-770135—. 

The following subjects are discussed: a reservoir model, uniti- 
zation applied to the geothermal model, maximizing total energy 
recovery through unitized operations, maximizing the economic use 
of recovered geothermal energy, prevention of the drilling of unnec- 
essary wells, the need for drilling units, protection of "correlative 
rights,” allocation of unit production, “stand-by” wells, injection, 
rights-of-way, statutory law applicable to geothermal unitization in 
California, practical obstacles to voluntary unitization, and the need 
for compulsory geothermal unitization. (MHR) 


14401 Federal role in geothermal resource development. Ste- 
phens, R.C. (Energy Research and Development Administration, 
Washington, DC). pp llp, Paper 9 of In Geothermal Resources 
Development Institute conference. Boulder, CO; Rocky Mountain 
Mineral Law Foundation (1977). 

From Geothermal Resources Development Institute confer- 
ence; Salt Lake City, UT, USA (27 Jan 1977). 

See CONF-770135—. 

The components of the Federal program mandated by PL 93- 
410 include, specifically: (1) Resource Inventory and Assessment, (2) 
Research and Development, (3) Demonstration, (4) Scientific and 
Technical Education, and (5) Loan Guaranties. Included in the goals 
of the research and development effort were social, legal, and 
economic studies for the development of policy conducive to com- 
mercial geothermal development. ERDA has taken the lead role in 
policy development. This aspect is discussed in some detail, follow- 
ing a brief description of the program areas. Areas covered include: 
institutional development, Federal land management, Federal tax- 
ation, the Geothermal Loan Guaranty Program, State and Local 
Government, and Federal Incentives. (MHR) 


14402 Constraints on geothermal development: tax and beyond. 
McNamara, J.J. (Univ. of Southern California, Los Angeles). pp 18p, 
Paper 10 of In Geothermal Resources Development Institute confer- 
ence. Boulder, CO; Rocky Mountain Mineral Law Foundation 
(1977). 

From Geothermal Resources Development Institute confer- 
ence; Salt Lake City, UT, USA (27 Jan 1977). 

See CONF-770135—. 

Difficulties with tax policies, energy policy, and various con- 
straints as they relate to energy, especially geothermal energy, are 
reviewed. (MHR) 


14403 Income taxation of geothermal resources. Maxfield, P.C. 
(Univ. of Wyoming, Laramie). pp 5lp, Paper 12 of In Geothermal 
Resources Development Institute conference. Boulder, CO; Rocky 
Mountain Mineral Law Foundation (1977). 

From Geothermal Resources Development Institute confer- 
ence; Salt Lake City, UT, USA (27 Jan 1977). 

See CONF-770135—. 

The state of the law with regard to geothermal resources is 
outlined. Because the Federal income tax laws relating to mineral 
exploration and development to a great extent turn at least indirectly 
on the specific depletion laws applicable to the various forms of 
geothermal energy, and the type of depletion allowable, i.e., statu- 
tory (percentage) and/or cost, it appears necessary to eschew herein 
a transactional type of approach that would proceed from acquisi- 
tion to exploration, to development, to operation, to disposition in 
favor of the keystone questions, i.e., the allowability of depletion vel 
non and the type(s) of depletion allowable. These other subjects are 
examined primarily in so far as there are tax problems peculiar to the 
fledgling geothermal industry—or in so far as there is uncertainty as 
to applicability of otherwise settled law. (MHR) 


14404 Geothermal sales contracts. Snyder, S.A. (Union Oil Co. 
of California, Los Angeles). pp 37p, Paper 13 of In Geothermal 
Resources Development Institute conference. Boulder, CO; Rocky 
Mountain Mineral Law Foundation (1977). 

From Geothermal Resources Development Institute confer- 
ence; Salt Lake City, UT, USA (27 Jan 1977). 

See CONF-770135—. 

The sixteen sections in the first geotherma! steam sales con- 
tract between Magma Power Company and Therma! Power Compa- 
ny and Pacific Gas and Electric Company are listed and discussed 
briefly. The legal developments between contracts are mentioned. A 
checklist is given of matters that must be considered in negotiating a 
sales contract for geothermal energy: restrictions contained in 
seller's title, consideration of problems involving the lease term, the 
problem of “other minerals,” produced with the geothermal fluids, 
water law, other lease clauses that must be considered in the negotia- 
tions of a sales contract, the royalty problem, conditions precedent 
to the effectiveness of a contract, rights committed to the contract, 
taxes, price and measurement, equipment for conversion of the 
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geothermal energy to electricity, surface rights, effluent disposal, 
right to terminate, renegotiation on changed conditions, assignments, 
indemnities and insurance, settlement of disputes, applicable law, and 
confidentiality. (MHR) 


14405 Overview of the California permitting process. Trower, 
E.D. (Western Law Dept., Denver). pp 27p, Paper 15 of In Geother- 
mal Resources Development Institute conference. Boulder, CO; 
Rocky Mountain Mineral Law Foundation (1977). 

From Geothermal Resources Development Institute confer- 
ence; Salt Lake City, UT, USA (27 Jan 1977). 

See CONF-770135—. 

During the more than fifteen years that it has lived with 
geothermal power production, California has developed, and contin- 
ues to develop, a sophisticated geothermal regulatory structure. An 
overview is presented of that structure giving special emphasis to the 
exploration permitting process. The newly enacted Napa County 
Geothermal Ordinance is a focal point for discussion of the substan- 
tial powers that California has delegated to local units of state 
government. (MHR) 


14406 Bibliography. Tarlock, A.D.; Waller, R.L. (Indiana 
Univ., Bloomington). pp vp of In Geothermal Resources Develop- 
ment Institute conference. Boulder, CO; Rocky Mountain Mineral 
Law Foundation (1977). 

From Geothermal Resources Development Institute confer- 
ence; Salt Lake City, UT, USA (27 Jan 1977). 

See CONF-770135—. 

A geothermal bibliography is presented that is primarily 
composed of legal items. (MHR) 


14407 Geothermal energy development. Hearings of the Subcom- 
mittee on energy research and water resources, Committee on Interior 
and Insular Affairs, U.S. Senate, 17 October 1975. Washington, DC; 
Committee on Interior and Insular Affairs (1975). 515p. 

Hearings have been held before the Subcommittee on Energy 
Research and Water Resources to receive testimony on the progress 
of the Raft River Geothermal Development Co-operative in the 
state of Idaho. A promising hot water system has been discovered. 
Geothermal heat would be applied to a secondary fluid, heated then 
expanded, inexpensively generating electricity. Energy Research and 
Development Administration (ERDA) funding for construction of a 
ten megawatt pilot plant would supply Raft River area's electrical 
needs while also providing the nation with valuable research in 
geothermal energy potential. Funds have been supplied by state and 
local agencies, and private lands have been leased by the co- 
operative for geothermal development rights. ERDA’s delay in 
funding results from deliberations concerning construction of a fifty 
megawatt commercial demonstrative plant for which the same Raft 
River site is a promising location. No guarantees that Raft River will 
be granted the fifty megawatt demonstration project in lieu of the 
proposed ten megawatt pilot plant have been made, and Raft River 
needs funds now. Possible solutions include revision of the Geother- 
mal License Act requiring leasing of geothermal land for preliminary 
explorations, and the granting of leasing rights to those first filing or 
first locating commercially valuable geothermal resources. 


14408 Discussion of ‘‘interdisciplinary approach to geothermal 
development,” by M. K. Fulcher. Engelbert, E.A. (Univ. of Califor- 
nia, Los Angeles). pp 209-219 of In Interdisciplinary analysis of 
water resource systems. New York; American Society of Civil 
Engineers (1975). 

From Conference on interdisciplinary analysis of water re- 
source systems; Boulder, CO, USA (19 Jun 1973). 

A discussion is presented on the need for social-economic 
analysis concerning policies that should govern geothermal re- 
sources development in southeastern California before major devel- 
opment gets under way. Engelbert recommends this approach over 
that of Fulcher, who concentrates on socio-economic analysis of 
what the after-consequences may be. According to Engelbert, it is 
the policies which will govern the commencement of large-scale 
gecthermal development which will in turn greatly determine the 
subsequently ensuing undesirable socio-economic impacts. Consid- 
ered herein are some of the major policy issues which urgently need 
to be pursued and answered. Included are legal considerations, 
development policies, energy policy, water policy, and regional 
planning and coordination. The author is in full agreement with 
Fulcher’s statement, “The insights from all disciplines are essential 
for most effective development and for a realistic and comprehen- 
sive perspective of alternatives.”’ Most critical for public policy now, 
believes Engelbert, is sorting out priorities and options before major 
development begins so that the nation will derive optimum benefits 
from this resource. 


ECONOMIC AND FINANCIAL ASPECTS 


REFER ALSO TO CITATION(S) 14391, 14398, 14403, 14404 
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14409 Geothermal world directory. 1977/78 edition. Reseda, CA; 
Geothermal World Publications (1977). 379p. . 

The directory is made up of two parts. Part I consists of: table 
of contents; contacts and organization of USERDA's Division of 
Geothermal Energy; public utilities; power pools; business listing; 
international individual listings; individuals (U.S. and Canada); and 
universities and colleges. Part II is made up of articles, important 
news items, and general geothermal information. Fourteen of these 
selections were abstracted and indexed individually for EDB/ERA; 
seven are included in EAPA. (JGB) 


ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


REFER ALSO TO CITATION(S) 14399 


14410 Potential land subsidence at geothermal development sites. 
Finnemore, E.J. pp 225-240 of In Geothermal world directory. 
ih edition. Reseda, CA; Geothermal World Publications 
(1977). 

Geothermal subsidence could in different ways have a variety 
of impacts upon local surface features and structures. Of five phys- 
ical processes which may contribute to geothermal subsidence, com- 
— is thought to be the most significant, possibly followed by 

racture closing. Repeat baseline surveys are needed to differentiate 

natural and man-induced subsidence. A large number of site geology, 
fluid, reservoir, and material characteristics have been identified and 
ranked as indicators of subsidence potential. A number of geophysi- 
cal methods are available to assess many of these characteristics in 
geothermal areas; a few methods have been used to measure past 
subsidence. Geothermal reservoir models recently reached the appli- 
cation stage. The three known geothermal subsidence models by 
comparison are still in their infancy; the preferred components of 
such models were identified. A shortage of reliable input data will be 
a major problem for applications. Two different methods, analogy 
and analysis, should be used in conjunction to predict subsidence 
magnitudes. While injection is the best subsidence control policy, a 
shortage of injection fluid could be a serious problem. A few general 
operating rules to minimize subsidence are given. 


14411 Environmental overview of geothermal resources develop- 
ment. Tarlock, A.D.; Waller, R.L. (Indiana Univ., Bloomington). pp 
12p, Paper 14 of In Geothermal Resources Development Institute 
conference. Boulder, CO; Rocky Mountain Mineral Law Founda- 
tion (1977). 

From Geothermal Resources Development Institute confer- 
ence; Salt Lake City, UT, USA (27 Jan 1977). 

See CONF-770135—. 

Geothermal exploration can be divided into exploration test 
drilling, production testing, field development, and power genera- 
tion stages. The major expected physically adverse environmental 
impacts that can be expected during each of these five major stages 
are discussed. Next, the regulations applicable to each of the four 
PMR) conflicts (land use, water, air, and noise) are surveyed. 


GEOTHERMAL POWER PLANTS 


REFER ALSO TO CITATION(S) 14409 
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DRILLING TECHNOLOGY AND WELL HARDWARE 
REFER ALSO TO CITATION(S) 14387 


14412 Chinetsu kankyo ka de shiyo kano na semento no kenkyu 
kaihatsu. (Research and development of cement workable under geo- 
thermal environment). Tokyo; Sun Shine Project Promotion Head- 
quarter (1977). 7p. (CONF-770364—21). TIC. 

From Meeting of the developmental results of geothermal 
energy in 1974 and 1975; Tokyo, Japan (Mar 1977). 

Well simulation tests and in situ performance tests were made 
in order to develop a well cement with satisfactory performance 
under geothermal conditions. The simulations were performed using 
high oy emg ag cement curing equipment. Three types of 
cement having different proportions of C;A and C;S were manufac- 
tured. Measurements of compressive strength of specimens cured in 
an autoclave at 220°C showed that quartz powder additives in- 
creased the strength as well as stabilizing the cement. The addition 
of lignin retarder remarkably increased the strength. A cement 
specimen with 0.4 percent lignin retarder cured for 30 days at 220°C 
had a compressive strength of 500 kg/cm? Experimental tests at the 
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Hachimandaira and Takinoue geothermal fields showed that cement 
specimens cured for 45 days at 200°C in the wells showed indica- 
tions of the formation of a stable calcium silicate hydrate which 
greatly augmented the strength. 


14413 Chinetsu kankyoka de shiyo kano na deisui no kenkyu 
kaihatsu. (Research and development of clay water usable under 
geothermal environment). Tokyo; Sun Shine Project Promotion 
Headquarter (1977). 203p. (CONF-770364—22). TIC. 

From Meeting of the developmental results of geothermal 
energy in 1974 and 1975; Tokyo, Japan (Mar 1977). 

Studies were made of extending agents and bentonite as the 
primary constituents of drilling mud. Also investigated were defloc- 
culating agents, dispersants, dehydration regulators, and lubricants. 
The drilling mud used at sites such as the Geysers, Imperial Valley, 
and Mexicali in the US were also examined. In 1974 the tests 
conducted were on the behavior of 3 to 5 percent bentonite suspen- 
sions to which five types of lignin and humic acid were added. Tests 
were made at 150, 180, and 200°C. In 1975 tests were made of the 
oo in muds of 2 percent bentonite, 1 percent asbestos and 3, 5, 
and 7 percent dispersing/deflocculating agent and dehydration regu- 
lator at 220°C. A modifier based on a complex of nitro-humic acid 
salt and natural fossil resin, gilsonite, was shown to be stable in 
fluidity and excellent in dehydration properties even at 200°C. 


14414 Ko on chiso kussaku gijutsu no kaihatsu. (Development of 
techniques for high temperature strata drilling). Tokyo; Sun Shine 
Project Promotion Headquarter (1977). 8p. (CONF-770364—24). 
TIC. 


From Meeting of the developmental results of geothermal 
energy in 1974 and 1975; Tokyo, Japan (Mar 1977). 

A study was undertaken with the objective of developing 
drilling systems capable of efficient operation in underground strata 
of 3 to 5 km depth and temperatures of about 400°C. The pressure 
was presumed to be in the area of 500 kg/cm”. Various new methods 
were examined, including a rock melting system and a combined 
thermal/mechanical stress system. In 1975, studies were made of a 
rock melting system which combined electrical and atomic heating 
devices. 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 
REFER ALSO TO CITATION(S) 14412 


14415 Computer modelling of geothermal brines from the Salton 
Sea Geothermal Field, California. Jackson, D.; Piwinskii, A.J.; Miller, 
D. (Univ. of California, Livermore). EOS, Trans., Am. Geophys. 
Union; 57: No. 12, 1016(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

To produce electric power from energy stored in the hypersa- 
line brines of the Salton Sea Geothermal Field, methods must be 
developed for controlling the sulfides and silicates which precipitate 
as scale deposits on process equipment. To circumvent costly, time- 
consuming, and potentially difficult laboratory experiments, equilib- 
ria were predicted in these brines by two different computational 
techniques, the Helgeson-Herrick code and individual reaction cal- 
culations using effective activity coefficients which take into account 
chloride ——— The results of both methods are consistent 
with one another in predicting precipitation behavior in the tempera- 
ture interval 100 to 300°C. For example, results for the Magmamax 
No. 1 brines indicate that quartz, pyrrhotite, galena, chalcopyrite, 
sphalerite, and Fe-silicates can precipitate. This predicted sulfide- 
silicate assemblage agrees generally with observations on scale from 
the field test site, although the silica-silicate scale matrix is amor- 
phous. Carbonate equilibria are especially interesting; large Ca** and 
CO: concentrations in the Magmamax No. | brine suggest that the 
reservoir fluid is saturated with respect to calcite. At a downhole 
temperature of 260°C using the calcite curve as a guide, saturation 
would occur at pH of 3.5 to 4.0. 


RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 


REFER ALSO TO CITATION(S) 14368, 16077 


14416 Nessui no kangen mekanisumu no chosa kenkyu. (Research 

and development of recharging mechanism of hot water). Tokyo; Sun 

aT _— Promotion Headquarter (1977). Ip. (CONF-770364— 
; wee 

From Meeting of the developmental results of geothermal 
energy in 1974 and 1975; Tokyo, Japan (Mar 1977). 

A study was made with the objective of improving reinjec- 
tion technology for geothermal wells. Surveys were made of the 
properties of rocks and wells, artificial fracturing and partial internal 
expansion methods, water level, water temperature, and discharge 
rates of hot springs. Followup studies were carried out on hot spring 
water and river water using the addition of chemical tracers to a 
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recharging well. In a normal reinjection well the recharge percola- 
tion was 20 tons/hour; this increased to 100 tons/hour after artificial 
fracturing. Partial internal expansion of the well at a depth of 615 m 
resulted in an increase from 264 tons/hour to 344 tons/hour. 


14417 Method and device for the utilization of geothermal 
energy. Matthews, H.B. (to Sperry Rand Corp., New York (USA)). 
German(FRG) Patent 2,419,237/A/. 6 Nov 1975. 29p. (In German). 

The shortcomings of geothermal plants producing highly 
polluted hot water instead of superheated steam is overcome accord- 
ing to a Ist possible process by not pumping the geothermal fluid up 
to the earth’s surface but leading it across a heat exchanger located 
in a deeper formation where it gives off some of its heat to a 2nd 
fluid of a closed cooling circuit. Part of the useful work of the 2nd 
fluid is used to drive a pressure pump which transports the geother- 
mal fluid to the heat exchanger. Another possibility would be to 
pump the water to a station situated in the geothermal formation, 
thus generating dry superheated steam. The steam would then, via a 
turbine, drive a high-pressure pump which under very high pressure 
transports the geothermal fluid to the earth’s surface for heat ex- 
change. In both cases, the brine is led back into the geothermal 
formation by way of a separate borehole in order to avoid lowering 
of the ground and environmental pollution. Further claims pertain to 
process variations and to the equipment to carry out the processes. 


_ DIRECT ENERGY UTILIZATION 


REFER ALSO TO CITATION(S) 15059 


14418 Geothermal greenhouse operations in Susanville, Califor- 
nia, in major expansion. Bates, R. pp 215-218 of In Geothermal 
world directory. 1977/78 edition. Reseda, CA; Geothermal World 
Publications (1977). 

Seventy-five miles northwest of Reno, at Susanville, Califor- 
nia, two newly reorganized geothermal greenhouse growing oper- 
ations are gaining momentum. Heat for the greenhouses comes from 
a thermal spring flowing at 200 gallons per minute. Temperatures at 
the spring range from 175° to 180°F. Hot air is circulated through 
plastic piping suspended from the ceiling, and through hot water 
piping in the concrete walkway between growing beds. Outside 
summer temperatures can rise to 110°, so each greenhouse can be 
cooled by an evaporative unit. Energy is supplied by a newly 
installed freon exchange unit. It furnishes 5 to 10 Kw, to the first 
three greenhouses, 24 hours-a-day. Plans call for a 100 Kw to be on- 
line by June 1, 1977 and 300 Kw by August 1, 1977. 


14419 Further utilization of geothermal hot water for controlled 
horticulture. Ueda, R.; Suda, Y.; Shibata, T. J. Jpn. Geotherm. Energy 
Assoc.; 13: No. 4, 3-12(Dec 1976). (In Japanese). 

An experiment for the secondary utilization of the geothermal 
hot water for controlled horticulture was made in order to extend 
the available thermal range. The primary use of the geothermal hot 
water is heating the hot house for horticulture on the ground. In this 
case the thermal efficiency is low when the temperature of the water 
is low. The secondary use, therefore, was intended to heat the bed of 
the hot house from underground with the hot water of lowered 
temperature after the first utilization on the ground. The bed heating 
from underground is higher in thermal efficiency than the room 
heating on the ground, when the water temperature is lower than 
45°C. If the hot water at about 45°C was used for room heating, 
about 2.5 times the amount of flow as that of the hot water at 60°C is 
needed for the same thermal effect. A good thermal condition for 
the culture of vegetables was given under the next condition of the 
primary and secondary uses of the geothermal hot water. For the 
primary use, the room heating of the hot house was made with the 
geothermal hot water at 59 to 44°C with the flow of about 7.0 1/m?/ 
hr. Then for the secondary use, the bed heating was made with the 
water at 44 to 36.5°C with the flow of 3.0 to 3.5 1/m*/hr. To avoid 
unevenness of the bed temperature, the arrangement of pipes and the 
flow directions of the hot water should be taken into consideration. 
Under the climatic condition of winter in Akita Prefecture, good 
results are expected for the culture of vegetables in a hot house with 
an area of about 150 m?. For primary use, heating the hot house on 
the ground, the hot water flow is at 7 1/m*/hr at 60°C, but at 15 to 
18 1/m7/hr at 45°C, using a circuit of 100 m in total length. For 
secondary use, heating the bed from underground, the hot water 
flow at 45°C is at 3.0 to 5.5 1/m*/hr using a circuit of 25 m in length. 


GEOTHERMAL DATA AND THEORY 


REFER ALSO TO CITATION(S) 16047, 16050, 16051, 16057 
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14420 Heat flow measurements in Egypt. Morgan, P. (New 
Mexico State Univ., Las Cruces); Blackwell, D.D.; Boulos, F.K. 
EOS, Trans., Am. Geophys. Union; 57: No. 12, 1009(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Temperature measurements in recent mineral exploration bor- 
eholes allow the first heat flow estimates to be made for Egypt. 
Gradients ranging from 15.6 to 32.0 mK m~' have been determined 
from 22 boreholes at 4 locations in the Eastern Desert, and a range 
of 18.0 to 18.5 mK m~‘' was measured in 3 boreholes at a single 
locality in the Western Desert. Uncorrected heat flow values have 
been estimated from these gradients and are considered to be reliable 
to within +-20 percent. Heat flow values for the localities in the 
Eastern Desert are as follows: Neweibi (25° 12’'N; 34° 31’E) 60 mW 
m~* (1.4 hfu); Abu Dabab (25° 21'N; 34° 33’E) 85 mW m7? (2.0 hfu); 
Sukkari (24° 57'N; 34° 43’E) 55 mW m~?(1.3 hfu); Abu Ghalga (-24° 
20'N; -34° 55’E) 37 mW m~? (.9 hfu). Except Abu Ghalga, these 
localities are all in granitic Precambrian Basement rocks, and indi- 
cate significantly high heat flow in the Precambrian of Egypt 
bordering the Red Sea. Abu Ghalga is in gabbroic Basement rocks, 
and estimates indicate that thermal refraction may reduce the heat 
flow by as much as 20 percent at this site. The high heat flow is 
associated with microseismic activity and is thought to be related to 
the opening of the Red Sea. Heat flow at the single locality in the 
Western Desert (Abu Tartur: 25° 26’'N; 30° 02'E) was measured in 
Palaeocene sediments, and is estimated to be 42 mW m~?( 1.0 hfu). 
This value is consistent with other heat flow determinations from 
stable African shield and platform areas, and is in agreement with 
heat flow values of 42 to 47 mW m~?(1.0 to 1.1 hfu) for the northern 
Western Desert, estimated using temperature data from oil wells. 


14421 Widespread, rarely-observed primary magmas. Goles, 
G.G. (Univ. of Oregon, Eugene). EOS, Trans., Am. Geophys. Union; 
57: No. 12, 1024(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Dense axial intrusive complexes are important features of 
several intracontinental rift zones (e.g., the Gregory Rift of Kenya 
and the Oslo Palaeorift of Norway). Initial magmas of these com- 
plexes had densities of about 2.9 g/cm’, according to simple isostatic 
models of intrusion. Basaltic lavas in and near these rifts represent, 
with few possible exceptions, evolved magmas, not primary mangle- 
derived magmas. Magmas that filled the Skaergard chamber in East 
Greenland during rifting to form the North Atlantic also were of 
evolved character. They were rooted (and probably formed by 
fractionation) in a reservoir at roughly 30 to 40 km depth. Similar 
calculations show that lavas of the Cascade volcano Mt. McLough- 
lin were rooted in a reservoir at roughly 20 to 30 km depth. Both 
reservoirs were filled initially by magmas with densities of about 2.85 
to 2.9 g/cm®. Evidently these widespread 2.9-g/cm® primary magma 
types may be found in diverse tectonic settings. Picrite basalts (MgO 
about 26 percent) from Baffin Island and Svartenhuk Peninsula 
described by Clarke may represent eruptive equivalents of these 
primary magmas, but 2.9-g/cm* magmas cannot be expected to be 
common among lavas or magmas of shallow intrusive bodies. A 
garnet-1 herzolite xenolith from the Matsoku kimberlite, described 
by O’Hara, Saunders, and Mercy and which on other grounds may 
represent a primary liquid of deep oritin, also has an appropriate 
compositon (MgO about 30 percent) to form a 2.9-g/cm* magma at 
reasonable temperatures and pressures. It seems that one should be 
cautious about accepting as primary any magma in a continental 
setting with MgO content less than about 25 percent. 


14422 Effect of scattering on radiative heat transfer in the earth’s 
mantle. Nitsan, U. (Los Alamos Scientific Lab., NM). EOS, Trans., 
Am. Geophys. Union; 57: No. 12, 1005(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Scattering of thermal radiation may strongly affect radiative 
heat transfer in optically heterogeneous materials such as rocks. The 
effect, determined by the scattering coefficient sigma and the angular 
dependence of the scattered intensity, must be carefully considered 
in calculations of thermal conductivity of rocks at high tempera- 
tures. A solution of the equation of transfer under conditions appro- 
priate for the Earth’s interior shows that the effective ‘radiative 
conductivity’’ K/sub r/ at a given temperature is determined by the 
wavelength-dependent opacity epsilon = a*(l-cos theta)sigma, 
where a is the absorption coefficient and -1 less than cos theta less 
than | is a parameter indicating the 'forwardness” of scatter. Theo- 
retical calculations combined with measurements of the angular 
distributions of the intensity of scattered light indicate that in olli- 
vine-rich upper mantle rocks (1) the dominant scattering mechanism 
is refraction and reflection by grain boundaries and hence the 
scattering coefficient a is equal to the inverse of the average grain 
size; (2) the intensity of scattered radiation is strongly peaked in the 
forward direction, with cos theta approximately 0.98. Therefore in 
these rocks (1-cos theta)sigma is much less than a over the spectral 
range relevant to radiative transfer, and scattering can be neglected 
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in calculations of K/sub r/. However, this may not be true for lower 
mantle or crustal rocks, in which the scattering and absorption 
components of the opacity can have similar magnitudes at some 
wavelengths significant for radiative transfer. In such cases K/sub r/ 
would be grossly overestimated by neglecting scattering. 


14423 Comparison of partial melting processes beneath Hawaii 
and the southern Rio Grande rift. II. Pressure and temperature 
conditions. Reid, J.B. Jr. (Los Alamos Scientific Lab., NM); Woods, 
G.A. EOS, Trans., Am. Geophys. Union; 57: No. 12, 1018(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Segments of the geotherms beneath Salt Lake Crater, HA and 
Kilbourne Hole, NM have been determined using a combination of 
temperatures from the En-Di solvus, and pressure estimates based on 
MacGregor'’s (1970) study of the effects of Cr/(Cr + Al + Fe**) on 
the spinel peridotite-garnet peridotite boundary (Reid, 1975, EOS, 
57, 355). At both localities, there is a clear temperature division 
between undepleted lherzolites, and refractory residue rocks. Unde- 
pleted materials are low temperatures (SLC: 840°, 12 km-920°, 14 kb; 
KH: 920°, 13 kb-980°, 15 kb); with refractory rocks higher tempera- 
tures, (SLC: 920°, 14 kb-1040°, 17 kb; KH: 980°, 15 kb-1080°% 18 kb). 
That is, melting occurred at greater than or equal to 920° beneath 
Salt Lake Crater and greater than or equal to 980° beneath Kil- 
bourne Hole. This temperature division cannot be explained by 
depletion in cpx Ca during partial melting in that Ca/(Ca + Mg) in 
opx varies directly with apparent cpx temperature. Within the re- 
fractory rocks, the relation between temperature and the degree of 
depletion in fusible components is random. The suggestion is that 
melting was hydrous and that the degree of melting was limited not 
only by temperature but also either by locally varying degrees of 
water undersaturation, and/or by locally varying H2zO/CO:2 under 
conditions of water saturation, (Mysen and Boettcher, 1975). If the 
latter conditions applied, X/sup vap/sub H2O/ during melting of the 
Kilbourne Hoje rocks ranged from 0.10 to 0.50; the range during 
melting of the Salt Lake Crater lherzolites was 0.20 to 0.75. 


14424 Comparison of partial melting processes beneath Hawaii 
and the southern Rio Grande rift. I. Mineralogy and chemistry. 
Woods, G.A. (Hampshire Coll., Amherst, MA); Reid, J.B. Jr. EOS, 
Trans., Am. Geophys. Union; 57: No. 12, 1018(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Mineral chemistries and detailed modes have been determined 
for a suite of spinel lherzolites from the oceanic upper mantle (Salt 
Lake Crater, HA) and for a suite from beneath a continental rift 
(Kilbourne Hole, NM). The rocks were divided into parental, inter- 
mediate and residual compositions (A,B, and C) on the basis of Cr/ 
(Cr + Al + Fe*®) in spinel. Average bulk compositions for A, B 
and C were used to construct hypothetical melts as functions of both 
the degree of melting, and choice of parent and residue composi- 
tion.. Remarkable similarity exists between the two groups of rocks. 


PROPERTIES OF AQUEOUS SOLUTIONS 
REFER ALSO TO CITATION(S) 15555 


14425 Diffusion coefficients for MgCl,—H2O and the sea water 
analog MgCl.(0.05M)—NaCl0.5M)—H2O at 25°C. Miller, D.G.; 
Eppstein, L.B. (Univ. of California, Livermore). EOS, Trans., Am. 
Geophys. Union; 57: No. 12, 1015(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Diffusion in multicomponent systems is important in under- 
standing transport in and out of ocean sediments and transport of 
brines through deep sedimentary sequences. Diffusion data are pre- 
sented for the ternary seawater analog MgCl.(0.05M)-NaCl(0.5M)- 
H20 at the seawater composition. The values of Di:, Diz, Doi, Doe 
are 0.730 x 1075, 0.015 x 10°, 0.756 x 1075, 1.443 x 10-5 cm*/sec, 
respectively, where 1 denotes MgCl, 2 denotes NaCl. Note that the 
cross term De: is larger than Dy. This means a gradient of MgClo 
induces a larger flow of NaC! than of MgCl. Thus, the common 
assumption of zero cross terms can be a serious error. Also presented 
are data for MgClh-H2O from 0.02 molar to 5 molar (near satura- 
tion). All diffusion data were obtained optically by Rayleigh interfer- 
ometry. The ternary results are the first to be obtained from Ray- 
leigh fringe patterns. The ternary diffusion coefficients together with 
existing activity coefficient data show that the Onsager Reciprocal 
Relations for diffusion are satisfied within the estimated experimental 
error. Because multicomponent experiments are difficult, estimation 
procedures for diffusion coefficients are important. The present data 
will contribute to extension of these procedures. 


PROPERTIES OF MINERALS AND ROCKS 
REFER ALSO TO CITATION(S) 14359, 16059, 16066, 16067, 16068 
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14426 Thermodynamic data for pargasite, fluorpargasite, fluora- 
patite, and fluorphlogopite. Westrich. H.; Navrotsky, A.; Holloway, 
J. (Arizona State Univ., Tempe). EOS, Trans., Am. Geophys. Union; 
57: No. 12, 1020(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

The enthalpies of formation from the oxides at 986°K for 
synthetic fluorpargasite, fluorapatite, and fluorphlogopite have been 
found by oxide melt solution calorimetry to be -314.59 +- 1.84 (1 
sigma), -53.51 +- 2.13, and 164.39 +- 1.92 KJmole™', respectively. 
The entropy and the free energy of formation for hydroxypargasite 
has been calculated from an experimentally determined dehydration 
curve, reversed at five points given in °C and bars: (853 +- 7, 245 
+- 4), (915 +- 5, 394 +- 4), (935 +- 8, 497 +- 4), (948 +- 7, 532 +- 
4), and (981 +- 6, 658 +- 4). The derived values of free energy of 
formation at 298°K are given. Using this data, it is possible to 
calculate the equilibrium constant for several fluoride-hydroxyl ex- 
change reactions. However, there appears to be a large discrepancy 
between calculated distributions and values observed between natu- 
rally occurring minerals, and also between calculated values and 
experimentally determined fluid-mineral exchange reactions found in 
literature. At this time, there is no obvious solution to the apparent 
discrepancies. Experimental measurements currently in progress of 
the fluoride-hydroxy! distribution coefficients should resolve this 
problem. 


14427 Gibbs free energy of enstatite, clinochlore, and hydrous 
Mg-cordierite evaluated from phase equilibrium data. Chernosky, J.V. 
Jr. (Univ. of Maine, Orono). EOS, Trans., Am. Geophys. Union; 57: 
No. 12, 1020(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Gibbs energy difference functions calculated from reversed 
phase equilibrium data for the reactions 6Chl + 29Qtz = 8Ta + 
3Co . nH2O + (16-3n)H2O and 5Chl = 10Fo + 3Sp + Co. nH2O 
+ (20-n)H2O yield the following: G°/sub f/(298K, 1 bar) clinochlore 
= -1967.2 +- 2.0 kcal mole™ '(-8230.6 +- 8.4 kJ mole~!) and G°/sub 
f/(298K, 1 bar) cordierite (0.5 moles H2O) = -2106.7 +- 3.6 kcal 
mole™' (-8814.5 +- 15.2 kJ mole~'). Water contents of cordierite 
were estimated using the isofract diagram of Schreyer and Yoder 
(1964). Use of the calculated values for the Gibbs energies of 
clinochlore and cordierite permits two independent calculations for 
G°/sub f/(298K, 1 bar) enstatite. Phase equilibrium data at P/sub 
H20/ = 10 kbar for the reaction Chl = Fo + 2En + Sp + H2O 
yields G°/sub f/(298K, 1 bar) En = -348.6 +- 1.3 kcal mole? (- 
1458.6 +- 5.6 kJ mole~'). Reversed experiments at 722 +- 5°C (low 
temperature assemblage stable) and 740 +- 5°C (high temperature 
assemblage stable) at P/sub H2O/ = 3000 bars for the reaction 6En 
+ 2Chl = 7Fo + Co. nHe2O + (8-n)H2O yield G°/sub f/(298K, 1 
bar) En = -347.9 +- 1.1 kcal mole™! (-1455.5 +- 4.6 kJ mole’). 
Uncertainties in the water content of cordierite, in the P-T condi- 
tions of the experiments, and in the primary thermochemical data 
have been accounted for in the errors attached to each calculated 
free energy. 


14428 Phase relations of Ca- and Na—Al silicates in low-grade 
metamorphic rocks. Fernette, J.P.; Brown, E.H. (Western Washing- 
ton State College, Bellingham). EOS, Trans., Am. Geophys. Union; 
57: No. 12, 1022(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Phase relations of pumpellyite, epidote, lawsonite, CaCOs, 
paragonite, actinolite, crossite and iron oxide are analyzed on an 
Al—Ca—Fe* diagram in which all minerals are projected from 
quartz, albite or jadeite, chlorite and fluid. Fe?* and Mg are treated 
as a single component because variation in Fe**/Mg has little effect 
on the stability of phases on the diagram. Comparison of assemblages 
in the Franciscan, Shuksan, Sanbagawa, New Caledonia, Southern 
Italian, and Otago metamorphic terranes reveals several reactions, 
useful for construction of a petrogenetic grid. The relative P-T 
stability of the reactant and product assemblages can be determined 
on the basis of their field distribution and the occurrence of associat- 
ed calcite or aragonite and jadeite or albite. 


14429 Delineation of flow channels in crystalline rock using 
different radioactive tracers. Balagna, J. (Los Alamos Scientific Lab., 
NM); Potter, J.M. EOS, Trans., Am. Geophys. Union; 57: No. 12, 
1016(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Permeability measurements on granitic rocks at elevated tem- 
perature and pressures (200°C to 5000 psi) require knowledge of the 
location and morphology of flow channels in the rock. An experi- 
ment was designed using radioactive tracers which successfully 
delineated these flow channels. Test specimens which had been used 
in our permeability apparatus were coated on one face with a single 
water soluble radioactive species. The core was then returned to the 
permeability apparatus and water was forced through the sample 
until radioactivity appeared in the lower output of the apparatus 
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showing that the activity had been transported through the speci- 
men. The core was then removed and sections were cut both 
perpendicular and parallel to the direction of fluid flow. Autoradio- 
graphs on fine grain x-ray film were taken to illustrate where 
radioactivity had been deposited in the rock. Fluid flow appears 
predominately in intergranular channels although biotite grains show 
numerous channels with certain areas in the biotite uniformly ex- 
| ane Radioactive species were used in both cationic and anionic 
forms to ascertain that deposition was physically and not chemically 
controlled. The radioactive species used were **Na, ®Ni, °7Co, and 
35S. §3Ni proved the best species since it provided excellent spatial 
resolution on the autoradiograph. 


14430 Electrical conductivity of basic and ultrabasic rocks as 
function of temperature to 1500°C. Rai, C.S.; Manghnani, M.H. 
(Univ. of Hawaii, Honolulu). EOS, Trans., Am. Geophys. Union; 57: 
No. 12, 1005(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Using loop technique of Waff and Weill (1975), the electrical 
conductivity sigma of several Hawaiian basalts (ranging from tholeii- 
tic to alkalic olivine type), a garnet pyroxenite and an eclogite has 
been investigated in the temperature range 500 to 1500°C under the 
known oxygen fugacity environment (f/sub O2/) varying from 10~** 
to 10~*). In heating from 500 to 1000°C, the sigma of basalts 
increases by an order of magnitude, whereas it decreases by about 40 
percent for garnet pyroxenite and eclogite. In the temperature range 
1000 to 1500°C, the sigma of basalts increases by 11/2 orders of 
magnitude, whereas in the case of garnet pyroxenite and eclogite the 
increases are much larger—about 4 orders of magnitude. In all the 
cases, the sharp increases are related to onset of melting. In the 
temperature range 1250 to 1500°C, sigma(eclogite) greater than 
sigma(garnet pyrox.) greater than sigma(tholeiite) greater than 
sigma(alk. olivine basalt); the rock conductivity is strongly depen- 
dent on (a) femic concentration, (b) alumina and silica contents, and 
(c) ratio of diavalent to monovalent cation ratio in the total rock 
composition. It is interesting to note that at highest temperatures 
(approximately 1500°C) the variation in sigma values for all the 
as investigated is within a factor of 2. 


14431 Dielectric properties and the monoclinictriclinic inversion 
in albite. Ho, P.; Duba, A.; Piwinskii, A.J. (Univ. of California, 
Livermore). EOS, Trans., Am. Geophys. Union; 57: No. i2, 1005(Dec 


1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Dielectric properties (epsilon’, real part of complex permitti- 
vity; epsilon”, imaginary part of complex permittivity; tan delta, loss 
tangent = epsilon’/epsilon’) of single crystal Amelia albite have 
been measured parallel to the b-axis under controlled oxygen fuga- 
city near the QFM buffer in the temperature range 1000 to 1373°K 
at frequencies (v) of 0.2 to 10 kHz. Plots of epsilon’ and epsilon” as a 
function cf temperature exhibit minima which depend on time and v 
in this albite. In addition, plots of tan delta as a function of tempera- 
ture develop maxima which are also time-dependent. When epsilon’, 
epsilon”, and tan delta were investigated between 1220 and 1320°K 
as a function of time, a break in these dielectric parameters with 
temperature was found. Epsilon’ and epsilon” increased with time 
above this break, while they decreased with time below the break. 
Values of loss tangent were also non-linear functions of temperature. 
Epsilon’ and epsilon” minima, tan delta maxima, and the temperature 
break in these dielectric properties were found to converge at 
approximately 1283°K as time increases. Assuming that the epsilon’ 
and epsilon” increase and the tan delta decrease are the result of 
increasing disorder in this albite, these experimental data suggest that 
1283 +- 20°K is the temperature of the monoclinic-triclinic transi- 
tion in this albite. This agrees well with electrical conductivity 
results which indicate 1253 +- 30°K. 


14432 Leaching technique using dilute sodium carbonate for per- 
meability increase in granitic rocks. Potter, J.M. (Univ. of New 
Mexico, Albuquerque); Balagna, J.P.; Charles, R.W.; Vidale, R.J. 
EOS, Trans., Am. Geophys. Union; 57: No. 12, 1016(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

The Los Alamos Scientific Laboratory (LASL) Hot Dry 
Rock Geothermal Energy downhole system is now thought to 
consist of two parallel hydrofractures in adjacent wellbores, with a 
fairly low approximately 10~° Darcie permeability between the two 
fractures. With decreased flow impedance better heat extraction 
from this system would be possible. Laboratory measurements were 
undertaken to determine if some type of inexpensive non-corrosive 
leachant might be used to increase permeability. Sodium carbonate 
was chosen because of its reactivity with quartz and the ease in 
which it can be handled in the field. A 1 N NaeCOs solution was 
forced through a granodiorite core in a permeability apparatus at 
200°C for a period of 14 hours. Permeability was measured prior to 
and after the use of the sodium carbonate solution. At 200°C 
permeability after leaching was increased approximately an order of 
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magnitude and had become nearly independent of effective confining 
pressure. The NazCOs solution was analyzed for major elements and 
the core was examined by Scanning Electron Microscopy to deter- 
mine the extent of changes in flow channel morphology. 


ROCK-WATER-GAS INTERACTIONS 
REFER ALSO TO CITATION(S) 16078 


14433 Experimental study of rock alterability. Application to a 
granitic rock. Baudracco, J. (Univ., Toulouse). C. R. Hebd. Seances 
Acad. Sci., Ser. D; 284: No. 9, 721-724(28 Feb 1977). (In French). 

Alterability of rocks under action of natural water has been 
simulated, in laboratory experiments, by means of an original perco- 
lation system. Percolation of pure water through a granodioritic 
rock gives information about the kinetics of precipitation of gels in 
fissures and their transformation into gibbsite. 


14434 Chemographic relations in the system Na,CO;—CaCO;— 
AbO;—SiO:: plagioclase alteration in a sodium carbonated solution. 
Charles, R.W. (Los Alamos Scientific Lab., NM). EOS, Trans., Am. 
Geophys. Union; 57: No. 12, 1022(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Alteration of rocks and minerals in alkaline solutions is impor- 
tant for interpretation of low temperature metamorphic facies. The 
alteration of plagioclase in a sodium carbonate solution has been 
determined by experimental and chemographic observations in the 
system Na2zCO3-CaCO 3-AleO3-SiOz in the presence of water. Experi- 
mental work reacting albite and labradorite with a 0.1 N NazCOs 
solution yields the following reaction: Plag. + NazCOs /sub (soln.) 
— Analcime + Calcite (1). Sodium is strongly partitioned into the 
solid phase; little is left in solution. These phases are related to other 
relevant low temperature phases in a Schrienemakers net of f = -2 
degrees of freedom. The phases included are anorthite, albite, anal- 
cime, calcite, wairakite, laumontite, quartz and NagCOs. Reaction (1) 
is closely bracketed by experimentally determined curves and natu- 
ral occurrences which appear in the chemographic relations. The 
oriented net yields relevant relations for the P, T range of about 
200°C to 500°C and 0 to 3 kbar total pressure. Analcime + calcite is 
shown to be absolutely more stable than analcime + quartz. Anal- 
cime + calcite is stable to approximately 250°C at a total pressure of 
0.5 Kbar or greater. The chemographic relations show the calcium 
zeolites wairakite and laumontite thermally more stable than anal- 
cime + calcite. Other Ca zeolites are of no consequence because 
their thermal stability fields lie below 200°C. 


14435 Alteration of rocks by geothermal activities in Satsuma 
Iwao-jima Island, Kagoshima Prefecture, Japan. Yoshida, T.; Higu- 
chi, K.; Yuhara, K. J. Jpn. Geotherm. Energy Assoc.; 13: No. 3, 9- 
19(Sep 1976). (In Japanese). 

Satsuma Iwao-jima is a small and active volcanic island which 
is located about 70 km to the south of Kagoshima City, Kyushu. The 
island is composed of two central cones and a northwestern rim of 
somma of the Kikai Caldera. Mt. Iwo-dake (703 m) is one of the 
central cones and has many active solfataras and fumaroles. Most of 
the hot springs are located at the seashore of the island and can be 
divided into three types such as the hot springs having white, red, 
and no precipitates. Altered rocks from the surface and nine bore 
holes (80 to 150 m in depth) around Mt. Iwo-dake were examined 
mainly by the x-ray diffraction method. Alteration minerals obtained 
are sulfur, alunite, jarosite, anhydrite, gypsum, kaoline mineral, 
montmorillonite, a-crystobarite, trydimite, quartz, pyrite, and hema- 
tite. Most abundant minerals are alunite and a-crystobarite. Primary 
plagioclases are often remained in the altered rocks. On the surface 
of Mt. Iwo-dake, sulfur, alunite, and a-crystobarite are formed 
mainly near the summit (having a crater) of the mountain and around 
the solfataras and fumaroles. Montmorillonites are found in weakly 
altered areas where the solfatara and fumarole are absent. Under the 
ground alteration minerals excepting montmorillonite are formed 
mainly in the cracks of lavas and the porous parts or matrix of tuff 
breccias, but the wall rocks of the cracks and the rock fragments in 
the tuff breccias are relatively fresh. 


14436 Correlated free energy values of anthophyllite, brucite, 
clinochrysotile, enstatite, forsterite, quartz, and talc. Zen, E. (Geo- 
logical Survey, Reston, VA); Chernosky, J.V. Jr. Am. Mineral.; 61: 
No. 11-12, 1156-1166(1976). 

Among the thermochemical data for rock-forming minerals in 
the system MgO—SiO.—H,O, those for orthoenstatite and for talc 
are highly uncertain. The tightly-bracketed reactions (1) talc = 3 
enstatite + quartz + steam, and (2) talc + forsterite = 5 enstatite 
+ steam permit the simultaneous calculation of the standard Gibbs 
free energies of formation for both orthoenstatite and talc: -1457.27 
+-4kJ mol”! and -5516.37 +- 10 kJ mol™', respectively. Using the 
calculated free energies of talc and enstatite and six reversed brack- 
ets for four reactions involving anthophyllite (Greenwood, 1963), 
the standard Gibbs free energy of formation of anthophyllite was 
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recomputed to be -11,331.8 kJ mol~' with an estimated uncertainty 
of +- 17 kJ mol™’; this value is more positive than previous estimates 
because of the revised value for enstatite. The reversed brackets of 
Johannes (1968) for the reaction clinochrysotile + brucite = 2 
forsterite + 3 steam were used to calculate the free energy of 
formation of clinochrysotile. The value obtained (-4,030.84 +- 4.0 kJ 
mol” ') agrees well with published values. As an independent check, 
the free energy of talc was calculated, using the calculated free 
energy of clinochrysotile and a single reversed bracket for the 
reaction 5 clinochrysotile = 6 forsterite + talc + steam (Cher- 
nosky, 1973). The result, -5,522.91 +- 15.62 kJ mol™’, is in satisfac- 
tory agreement with the above-cited value. The results confirm the 
geometry of the P—T diagram for anthophyllite, enstatite, talc, 
forsterite, quartz, and steam suggested by Greenwood, through 
inconsistencies in the slopes of Chernosky’s experimental results and 
those of Greenwood remain to be resolved. Nevertheless, our results 
indicate that an internally consistent P—T net, using the experimen- 
tal data of Chernosky (1976) and Greenwood (1963) for anthophyl- 
lite, enstatite, talc, forsterite, and quartz, should be possible. 


ISOTOPE AND TRACE ELEMENT STUDIES 


14437 Hornblende and biotite as geobarometers in granitoid 
rocks. Maggetti, M. (Univ. Freiburg, Switzerland); Keller, P.; 
Piwinskii, A.J.; Weed, H.C. EOS, Trans., Am. Geophys. Union; 57: 
No. 12, 1021(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Results of recent experimental hydrothermal investigations 
(oxygen fugacity regulated, but not controlled) on rocks of granitoid 
and gabroic compositions at elevated temperatures and water pres- 
sures to 1 GPa suggests that horn-blende and biotite may be used as 
geobarometers if certain criteria are fulfilled. They are as follows: (1) 
hornblende and/or biotite are liquidus, or near-liquidus phases as 
determined from petrographic examination of rocks in thin section, 
(2) they are not relict phases from some earlier magmatic, metamor- 
phic or metasomatic episode, (3) chemical analyses and CIPW 
weight norms of the rocks are available. Stability fields of biotite and 
hronblende together with plagioclase are then a function of water 
pressure, temperature, and rock composition when portrayed in 
three-dimensional space using a computer program written for CDC 
7600 machines. Projection on to the pressure-Differentiation Index 
plane (where Differentiation Index = normative albite + orthoclase 
+ quartz and indicates rock composition) yields linear relationships 
for both biotite and hornblende. 


14438 Remarks on a Na—K—Ca geothermometer. Michard, G.; 
Fouillac, C. (Univ., Paris). J. Volcanol. Geotherm. Res.; 1: No. 3, 297- 
304(Nov 1976). (In French). 

An attempt is made to explain the empirical Na—K—Ca 
geothermometer introduced by Fournier and Truesdell (1973). At 
high temperatures (100°C < t < 370°C), the geothermometer can 
be related to an equilibrium between plagioclase, K-feldspar and 
water. If this is true, plagioclase must have a nearly constant 
composition, rich in albite. At low temperatures, the relation be- 
tween temperature and the Fournier and Truesdell formula can be 
explained by an increase of the total concentration of dissolved salts 
with temperature. This increase and the increase of temperature 
calculated by the Fournier and Truesdell relation can be related to 
other effects, among which one of the most important is that a quasi- 
closed system is studied. 


TIDAL POWER 


REFER ALSO TO CITATION(S) 14961, 15059, 15227 


TIDAL POWER PLANTS 


DESIGN AND OPERATION 


14439 Device for taking off energy from running water. Besser, 
F. German(FRG) Patent 2,418,660/A/. 30 Oct 1975. Ilp. (In 
German). 

The described device can work in slow-running water, in 
tidal current, and in the waves. The device consists of an endless belt 
supplied with blades, which is running about two return drums. The 
belt is slidable in the longitudinal direction of the flow and either 
horizontally or vertically grouped. The blades are retractable or 
revolving. An increase of the flow velocity may be reached with 
deflecting and steering sheets fastened in the front, below and at the 
sides of the belt. 
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WAVE ENERGY CONVERTERS 


14440 Wave energy converter. Toernkvist, R. German(FRG) 
Patent 2,504,330/A/. 7 Aug 1975. 13p. (In German). 

A device is described for winning energy from sea - and/or 
lake-water waves. By this method, the energy of waves should be 
converted into pressure energy. For this, elements of variable shape 
connected to pump cylinders are used, which pump water into a pipe 
system due to a deformation of the elements caused by the waves. 
These variable-shape elements are filled with water in or below the 
water surface and flexibly connected. Further claims are concerned 
with variations of the arrangement of the elements, their shape and 
dimension, and with the supporting structures. The water pressure 
produced is used preferably to drive water turbines. Besides, the 
invention has the aim of erecting a wave breaker. 


WIND ENERGY 
REFER ALSO TO CITATION(S) 14961, 15059 


AVAILABILITY (CLIMATOLOGY) 


14441 Evaluation of offshore site for wind energy generation. 
Kirschbaum, H.S. (Westinghouse R and D Center, Pittsburgh); 
Somers, E.V.; Sulzberger, V.T. Proc. Am. Power Conf.; 38: 474- 
483(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

An evaluation of an offshore site off the New Jersey shore for 
wind energy generation is given. The site potential is discussed and a 
brief economic analysis is made. 


ECONOMICS 
REFER ALSO TO CITATION(S) 14230, 14441 


14442 Economic analysis of wind generation and energy storage 
for electric utility systems. Jones, B.W.; Moretti, P.M. (Oklahoma 
State Univ., Stillwater). pp 255-263 of In Proceedings of the third 
annual UMR-MEC conference on energy: energy crisis, an evalua- 
tion of our resource potential. Morgan, J.D. (ed.). North Holly- 
wood, CA; Western Periodical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

If wind generators are being evaluated as part of a larger 
electric utility generation system, the economic analysis should 
consider all of their effects upon the make-up and operation of the 
rest of the system. The introduction of wind generators changes the 
characteristics of the effective load seen by the rest of the system 
and consequently shifts the optimal mix of base, swinging, and 
peaking capacity and their operation. Storage systems used in con- 
Junction with wind generators must also be evaluated. The storage 
can also be evaluated by determining its effect upon load characteris- 
tics. It is shown that the storage evaluation and wind-generation 
evaluation can be separated in most cases. 


WIND ENERGY ENGINEERING 


APPLICATIONS 


14443 Wind power for high buildings. Upmalis, A. Elektrotech. 
Z., B; 29: No. 11, 355-357(May 1977). (In German). 

3 figs.; 2 tabs.; 5 refs. 

It is examined whether the wind power on the roof of a house 
with a height of more than 100 m would be enough to cover the 
energy demand. Construction and operation costs are estimated. 


TURBINE DESIGN AND OPERATION 


14444 Closed wind turbine with a conically adjustable wind 
tunnel for the generation of current and direct energy. Bertelsmeier, 
G. German(FRG) Patent 2,539,058/A/. 10 Mar 1977. 7p. (In 
German). 

3 figs. 

The invention refers to a closed wind turbine with a conically 
adjustable wind tunnel for the generation of electric and/or me- 
chanical power. The device is characterized by a wind wheel, 
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equipped with covers and a wind catching device, which is installed 
within the frame construction in a revolving position in a closed 
case. 


14445 Wind powered drive aggregate. Murphy, J.M.; Baum- 
gartner, F.W. German(FRG) Patent 2,639,886/A/. 10 Mar 1977. 
15p. (In German). 

The patent application concerns a wind drive aggregate with 
vertical rotation axis. The drum-shaped rotor carries a number of 
vertically positioned parts on its circumference, which have a wing- 
shaped profile in their horizontal cross-section, the chord of which 
forms an angle of attack with the tangent on the periphery. The 
rotor is surrounded by an equally cylindrical stator like a cage which 
has several vertical rod-shaped parts of suitable cross-section. By 
these means the speed of the radially entering wind current is 
increased on contact with the rotor wing and moves it diagonally to 
the air current, so that the rotor is set in motion. In another design, 
the rotor and the stator are of spherical design, also with vertical 
axis. 


14446 Wind power plant. Kling, A. German(FRG) Patent 
2,524,360/A/. 13 Jan 1977. 37p. (In German). 

The wind power plant described has at least one rotor which 
is coupled to an electricity generator. The systems are fixed to a 
suspended body so that it is possible to set up the wind power plant 
at greater height where one can expect stronger and more uniform 
winds. The anchoring on the ground or on a floating body is done 
by mooring cables which can simultaneously have the function of an 
electric cable. The whole system can be steered by fins. The rotor 
system itself consists of at least one pair of contrarotating, momen- 
tum balanced rotors. 


14447 Innovative wind turbines. Walters, R.E.; Fanucci, J.B.; 
Loth, J.L.; Squire, W.; Migliore, P.G.; Hug, R. (West Virginia 
Univ., Morgantown). pp 268-275 of In Proceedings of the third 
annual UMR-MEC conference on energy: energy crisis, an evalua- 
tion of our resource potential. Morgan, J.D. (ed.). North Holly- 
wood, CA; Western Periodical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

The initial investigation of two innovative concepts in wind 
energy conversion turbines is presented. The first concept is a vortex 
concentrator, a device which creates a strong vortex in the ambient 
wind. The energy per unit area in the vortex region is much higher 
than for the undisturbed wind, allowing the energy to be more 
efficiently converted to more useful forms. The second concept is a 
vertical axis wind turbine which uses straight blades composed of 
airfoil shapes having high efficiency. This would be attained by 
using circulation controlled (c.c.) airfoils for the blades; these airfoils 
contain slots near the rounded trailing edges through which a small 
amount of compressed air is blown to obtain high lift forces. Straight 
blades allow cyclic pitch control, as well as locating each blade 
element at a larger radius from the shaft so that maximum rotor 
torque is produced. 


ELECTRIC POWER ENGINEERING 


REFER ALSO TO CITATION(S) 14961, 15059 


POWER PLANTS AND POWER GENERATION 


REFER ALSO TO CITATION(S) 13629, 13642, 15131, 15132, 
15193, 15218, 15222, 15236 


14448 (PB—270016) Energy conversion alternatives study 
(ECAS). integrated coal gasifier/molten carbonate fuel cell powerplant 
conceptual design and implementation assessment. Final report on 
phase 2. King, J.M. (United Technologies Corp., South Windsor, 
Conn. (USA). Power Systems Div.; Burns and Roe, Inc., Oradell, 
N.J. (USA); Institute of Gas Technology, Chicago, III. (USA)). 
1976. Contract NAS3-19586. 174p. (FCR—0237). NTIS PC A08/ 
MF AOl. 

This report describes results of an Energy Conversion Alter- 
natives Study (ECAS) Phase II conceptual design and implementa- 
tion assessment study of an integrated coal gasifier/molten carbonate 
fuel cell power plant. Conceptual designs are prepared in sufficient 
detail to describe anticipated power plant performance, capital cost, 
cost of electricity, natural resource requirements, and environmental 
impact. This report is comprised of the following: a description of 
the conceptual design; an estimate of the design characteristics; the 
technology and design status; a description of a research develop- 
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ment and demonstration plan; and a discussion of factors affecting 
implementation. 


14449 Generation of electric power using marginal offshore natu- 
ral gas fields. Brandes, H.; Schiemichen, P.C. Meerestechnik; 8: No. 
3, 73-78(Jun 1977). (In German, English). 

6 figs. 

Countries bordering on seas with gas deposits have widely 
differing cost situations as regards the primary energy that can be 
employed for the generation of electricity. Political and legal aspects 
play just as important a role as do domestic reserves and existing 
trade relations. Consequently, marine hydrocarbon deposits which 
cannot be economically exploited under the economic conditions of 
the countries in question, could well become a profitable ae eye 
if the circumstances were brought into a different relationship and 
new production systems applied. This will be true for many of the 
marginal gas deposits in the southern North Sea if converted off- 
shore into electrical energy. 


14450 Electric power generation by the utilization of the cold 
potential of liquefied natural gas. Buch, A. Energie; 29: No. 6, 182- 
183(Jun 1977). (In German). 

4 figs.; 7 refs. 

Energy losses of 16-20% occur during transport, liquiefaction 
and revaporization of natural gas. To recover these losses partially in 
the form of electric power, a combined vaporization-power genera- 
tion process is introduced which works with a closed nitrogen- 
turbine cycle. Estimated are the economy of the process and the 
plant costs and fixed costs. 


14451 Natural gas power station Meppen. Kohl, L.; Spalthoff, 
W.; Niemann, W.; Dommerque, H.; Schetlage, H.; Fenske, P.; Siel- 
horst, W. Energiewirtsch. Tagesfragen; 27: No. 4, 278-287(Apr 1977). 
(In German). 

13 figs.; 4 refs. 

A description of the 600 MW natural gas power station 
Meppen which operates on Dutch natural gas is given. Described 
are the following: The boiler unit with steam generator (once- 
through flow boiler with superimposed circulation) and air/flue-gas 
system, turbine room with steam turbine generator and feedwater 
cycle, electro-technical facilities and ancillary systems. Concluding 
remarks are made on operational experience. 


14452 Regional power systems of Niedersachsen (Lower Saxony). 
Brachmann, E. Energiewirtsch. Tagesfragen; 27: No. 1, 3-5(Jan 1977). 
(In German). 

The regional power system is characterized by suitable and 
useful pooling of pipe/main-conveyed energy supply for numerous 
communities in efficient companies of surveyable size. Large pooling 
of energy supply offers technical, economic and organizational ad- 
vantages for the benefit of the population and industry alike. The 
structure of energy supply resulting from these prerequisites is 
discussed including the competitive situation with regard to gas, coal 
and fuel oil. 


14453 Jeddah 2 power station. Zimmermann, K. BBC-Nachr.; 
59: No. 5, 184-189(1977). (In German). 

7 figs. 

This article gives a brief survey of the combined power 
station and desalination plant Jeddah 2 by the Red Sea (Saudi 
Arabia). The plant is under construction. It is planned to take the 
first block in operation at the end of 1977. The power plant is to 
supply 2 x 42 MW electric power and 40,000 m* drinking water 
daily. 


14454 Secure DC supplies, their planning and design. Leifeld, K.; 
Offergeld, H. Tech. Mitt. AEG-Telefunken; 67: No. 1, 47-51(1977). 
(In German). 

Secure DC supply equipment is only required to supply 
electrical consumers, where failure of supply could cause severe 
consequential damage. Such supply systems consist of the main 
components of rectifiers and batteries. The technical possibilities of 
achieving this are shown, and the advantages and disadvantages are 
discussed. Design criteria and some calculations give further insight 
into this subject. 


14455 Conservation of plant installations at the Gersteinwerk 
power plant. Goestenkors, T. (Vereinigte Elektritizitaetswerke West- 
falen A.G. (VEW), Coesfeld (Germany, F.R.)). Maschinenschaden; 
49: No. 6, 236-242(1976). (In German). 

This contribution reviews the methods of conservation of 
turbines, boilers and generators at the Gersteinwerk Power Station 
of the Vereinigte Elektrizitaetswerke Westfalen (VEW). The choice 
of conservation methods depends primarily on the requirements of 
the load distributor in respect of rapid start-up availability of the 
power station unit on call at any time. It was found that an effective 
conservation of plant sections is only possible if the necessary 
measures are carried out by the operating personnel according to 
schedule. In this connection, the furnishing of a check-list would 
appear to be absolutely essential; in addition, regular control checks 
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must be carried out during the conservation period. In the light of 
this, the basic prerequisites for subsequent conservation methods 
must be provided for during the planning stage of new plants. 


14456 Proceedings of the American power conference. Chicago; 
American Power Conference (1976). 1536p. (CONF-760469—). . 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

The publication of this volume marks the twenty-fifth year 
since the American Power Conference was formed as successor to 
the Midwest Power Conference, which first met under the sponsor- 
ship of Illinois Institute of Technology in 1938. Since that time there 
have been many changes in the power industry, including advances 
of undreamed proportion. The nation has been through trying times 
including a World War, and the birth of the Atomic Age under the 
stands of Stagg Field at the University of Chicago in 1942. The 
responsibilities and benefits associated with this new form of energy 
are enormous and, in the face of dwindling supplies of oil and gas 
and the rising opposition to nuclear power, the nation again faces 
one of its greatest challenges—the planning of its energy future. 
Facing this challenge, the American Power Conference fulfills a 
special need by providing a free and independent national forum for 
a frank and open discussion of the issues and for the presentation of 
factual papers in the language of the engineer. A separate abstract 
was prepared for each of 15 papers for Energy Research Abstracts 
(ERA); 32 of the abstracts will appear in Energy Abstracts for 
Policy Analysis (EAPA). 5 papers were processed earlier. 


14457 Enhancing productivity through reliability assurance. 
Cleveland, E.B. (Stone and Webster, Boston). Proc. Am. Power Conf.; 
38: 85-90(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Power plant reliability assurance is defined as those efforts 
required to achieve a predetermined level of reliability, and involves 
the reliability of equipment, personnel, and operating procedures. 
Each of these items is discussed. It is concluded that under the 
heading of reliability assurance the following should be done: set a 
goal for plant availability; determine what planned outage time must 
be allowed; determine the allowable forced outage rate; based on the 
systems and equipment required for plant operation, set failure rate 
and repair time limits; check each limit against expected equipment 
reliability and expected corrective maintenance times; institute im- 
provements where necessary and be sure of proper plans, procedure, 
personnel, etc.; and standardize the design when proven acceptable. 
This approach will, in the long run, result in greater productivity at 
minimum cost. 


14458 Power plant design considerations for energy conservation. 
Decker, G.L.; Spencer, R.S. (Dow Chemical Co., Midland, MI). 
Proc. Am. Power Conf.; 38: 785-792(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The technical, environmental, economic, legal and regulatory 
aspects of two approaches to conserving fuel burned to produce 
steam are examined. These approaches are generating by-product 
electric power in industrial plants which produce steam for process 
purposes and supplying steam from central power plants to industrial 
plants. It is concluded that joint generation of industrial process 
steam and electric power offers distinct advantages in terms of fuel 
conservation, lower transmission losses, and less capital investment, 
and that this energy conservation measure will become increasingly 
significant as fuel costs increase and capital becomes less available. 
(LCL) 


14459 Condensers for industrial turbine-generators: yes or no. 
Coles, W.F. (Gilbert/Commonwealth, Reading, PA). Proc. Am. 
Power Conf.; 38: 881-887(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The general intent of the paper has been to illustrate the 
methods of approach to evaluate the use or nonuse of a condenser in 
the turbine-generator application for industrial power plants. It is not 
the intention to favor either method, but to illustrate the steps which 
can be used to make the proper evaluation. As indicated, there are 
very many alternatives which must be considered and each plant 
application would vary, depending on the specific values which 
apply. The general conclusion, based on the example and the range 
of values illustrated, indicates that, from an economic standpoint, the 
use of a condenser as part of an industrial turbine-generator project 
is not a very attractive investment. Certain applications where a 
condenser has possibilities for approval are described. 


14460 Reverse osmosis: ultrafiltration membrane processes 1976. 
Connelley, E.J. Jr. (Permutit Co., Inc., Paramus, NJ). Pr... Am. 
Power Conf.; 38: 950-956(1976). 


ERA VOL. 3, NO. 7 


From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Various processes for purifying boiler feedwater are consid- 
ered, sometimes used alone, sometimes in series. Reverse osmosis is 
considered, in particular, usually involving modified, semipermeable 
cellulose acetate or other organic membranes in tubular, spiral 
wound or hollow fiber configuration depending on the application. 
The use of membranes for ultrafiltration is also considered, some- 
times even followed by a carbon adsorption purifier, usually as a 
means of protecting the resin demineralizer from fouling. Several 
examples of purifying various waters by one or more of the above 
methods are discussed. (LTN) 


14461 System reserve and their effect on reliability. 
French, R.X. (Sargent and Lundy, Chicago). Proc. Am. Power Conf.; 
38: 1137-1146(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The procedures, data, and interpretation of results used with 
probability mathematics to estimate the amount of reserve capacity 
that utilities should install in their systems to meet forecasted power 
demands and to prevent power shortages without undue economic 
burden are described and their limitations discussed. It is concluded 
that even though there are inherent weaknesses in the data and in the 
conversion of results into practical, meaningful terms, there are no 
means available other than probability methods for analyzing the 
question: ‘How much generating capacity reserve.” The economic 
consequences of too much reserve and the political consequences of 
too little reserve are too great to forgo the information that can be 
gained from probability calculations. However, the weaknesses of 
the data and the sensitivity of results to small changes in the data 
require that considerable judgment be applied, both while the calcu- 
lations are being made and in interpretation of results. (LCL) 


14462 System considerations in spray cooling and evaporation. 
Soo, S.L. (Univ. of Illinois, Urbana). Proc. Am. Power Conf.; 38: 
1482-1486(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

It is shown that the performance of spray systems can be 
expressed in terms of specific heat release coefficient, coefficient of 
performance (COP), or number of transfer units (NTU). However, 
prediction of operating conditions at various combinations of wet- 
bulb and dry-bulb temperatures calls for the determination of the 
relaxation time constants for evaporation, convection, and rates of 
radiation exchange. These time constants can be determined experi- 
mentally as macroscopic quantities without detailed knowledge of 
droplet sizes and distributions. Thermodynamically, the spray sys- 
tems are readily evaluated as refrigerators and evaporators, depend- 
_ on their particular applications. Needless to say, component 
efficiencies are important for an optimum design of a spray system. 
The tradeoff between a powered spray system and a piped-in spray 
or a cooling tower is in the flexibility of the former, not because 
powered spray can tolerate inefficient pumps and spray nozzles. 


COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 


REFER ALSO TO CITATION(S) 14222, 14504, 14851, 15605 


14463 (ORNL-tr—4481) Designing and investigating cooling 
towers and heat extraction systems with different types of cooling 
towers. Vasil'yev, A.P. May 1977. Translation by S.D. Blalock Jr. of 
USSR report. 18p. Dep. NTIS, PC A02/MF AOI. 

The basic principles and prerequisites of selecting water cool- 
ing systems for thermal electric power plants and nuclear power 
plants in the USSR are presented. The conditions for using cooling 
towers as coolers are given. The method of technico-economic 
calculations for selecting the type of cooling tower and the specifica- 
tion of the number of cooling towers for specific conditions of the 
electric power plant being designed are given. The principles of 
designing cooling towers in the USSR and the scientific research 
underway in the field of cooling towers are discussed. A list of 
designs of cooling towers with economic indicators is given and 
fundamental trends in the improvement of the most important com- 
ponents of the cooling tower are provided. Fundamental principles 
of building cooling towers in the USSR and setting up full-scale 
investigations of prototypes of cooling towers put into operation at 
electric power plants are described. 


14464 (ORNL-tr—4487) Heat extraction system of the Neryun- 
gri thermal electric power plant “A-1". Bronshteyn, A.; Korotkikh, A. 
1977. Translation by S.D. Blalock Jr. of USSR report. 18p. Dep. 
NTIS, PC A02/MF AOl1. 
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Technical solutions are presented for the heat extraction 
system accepted for the electric power plant, which is under con- 
struction as a part of the southern Yakutsk industrial complex. A 
description is given of the designs of hydrotechnical facilities, during 
whose development the goal of ensuring a sophisticated technology 
of construction and reliability of operation of the electric power 
plant heat extraction system, built in a region with extremely severe 
climatic conditions, was pursued under the condition of having 
advantageous economical indicators. Solutions pertinent to the 
system of hydraulic removal and storage of ash and cinders are 
briefiy presented. 


14465 Salt water condenser cooling: measurements of salt water 
drift from a mechanical-draft wet cooling tower and spray modules, 
and operating experience with cooling tower materials. Schrecker, 
G.O. (Environmental Systems Corp., Knoxville, TN); Henderson, 
C.D. Proc. Am. Power Conf.; 38: 740-755(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Data are presented from an additional and on-going EPA and 
power utility study to evaluate the performance of cooling tower 
materials in a salt water environment. Tables are presented for 
reinforced concrete, pressure treated wood, asbestos cement board, 
fiberglass grid hangers, neoprene asbestos drift eliminators, redwood, 
stainless steel, and galvanized steel. (PCS) 


14466 Noise prediction techniques for siting large natural-draft 
and mechanical-draft cooling towers. Capano, G.A.; Bradley, W.E. 
(Stone and Webster Engineering Corp., Boston). Proc. Am. Power 
Conf.; 38: 756-762(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Techniques for predicting the noise levels of large cooling 
towers are presented. These predictions are used to determine 
whether cooling tower operation would create noise in excess of 
local noise level codes. Both natural and mechanical draft cooling 
towers, and noise control are discussed. (LCL) 


14467 Advanced techniques minimize wet-dry tower costs and 
water consumption. Fay, H.P. (General Atomic Co., San Diego, CA); 
Brown, C.A.; Yao, H.S.; Molina, R.A. Proc. Am. Power Conf; 38: 
764-770(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Procedures developed for evaluating and optimizing power 
plant cooling systems with respect to cost and water usage are 
outlined. Example results obtained with these procedures are includ- 
ed. (LCL) 


14468 Operating experiences with fan-assisted natural-draft cool- 
ing towers. Lefevre, M.R. (Research-Cottrell, Inc., Bound Brook, 
NJ); Gilbert, J. Proc. Am. Power Conf.; 38: 771-777(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The design, operation, maintenance, inspection, environmen- 
tal effects, and performance of forced-draft fan-assisted counterflow 
cooling towers are discussed. It is concluded that this is a proven, 
practical cooling tower capable of fulfilling power industry needs in 
environmentally difficult situations. (LCL) 


14469 Role of reverse osmosis in producing high-pressure boiler 
feed. Southworth, F.C. (Dayton Power and Light Co., OH); Apple- 
gate, L.E. Proc. Am. Power Conf.; 38: 957-963(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The design, operation, performance, and economics of a 
combination reverse osmosis and ion-exchange boiler water and 
makeup system used at the Frank M. Tate fossil-fuel power plant in 
Ohio are discussed. The combination feedwater treatment system 
was found to be more compact, simpler to operate, and had a lower 
operating cost than an all ion-exchange system. The combination 
system is recommended for these advantages plus its excellent per- 
formance. (LCL) 


14470 Cooling tower effluent reduction by electrodialysis. 
Jordan, D.R. (Dow Chemical Co., Freeport, TX); McIlhenny, W.F.; 
Westbrook, G.T. Proc. Am. Power Conf.; 38: 980-987(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The operation, performance and cost of electrodialysis for use 
in salt management in power plant cooling tower water systems are 
discussed. It is concluded that electrodialysis side-stream desalting 
offers a cost-effective solution to the problem of water and salt 
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management in electric power generating stations where blowdown 
disposal is required and where the value of recovered water is 
considerable. (LCL) 


14471 Spray energy release (SER) approach to analyzing spray 
system performance. Chen, K.H.; Trezek, G.J. (Univ. of California, 
Berkeley). Proc. Am. Power Conf.; 38: 1435-1446(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Spray-cooling systems for thermal power plants are more 
controllable, cheaper to construct and operate, and equal in thermal 
performance when compared with other cooling systems. In order to 
achieve a reliable method for predicting the performance of an open 
atmosphere spray cooling system, a mathematical model is devel- 
oped using the energy release of the spray (SER), knowledge of the 
spray distribution, and a spray mixing parameter. Empirical data for 
a single spray is obtained and used to predict the performance of the 
whole spray field. Both a small and a large spray system were used 
to check the validity of the model. Good agreement was found in 
both cases. (LCL) 


14472 Effects of nozzle performance on spray ponds. Hebden, 
W.E.; Shah, A.M. (Spray Engineering Co., Burlington, MA). Proc. 
Am. Power Conf.; 38: 1449-1457(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The effects of nozzle design and operation on the heat dissipa- 
tion performance of spray ponds used for the closed-cycle cooling of 
heated effluents from thermal power plants are discussed. This study 
concludes that spray ponds offer one of the best alternatives for 
thermal discharge and present a balance between economic power 
production, thermal pollution, and the public interest. The thermal 
performance of such spray ponds will be equivalent to natural-draft 
cooling towers. The adverse environmental effects caused by spray 
systems can largely be eliminated by careful design and by taking 
advantage of operating flexibility. 


14473 Thermal performance of spray-cooling systems. Porter, 
R.W.; Yang, U.M.; Yanik, A. (Illinois Inst. of Tech., Chicago). Proc. 
Am. Power Conf.; 38: 1458-1472(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

A simplified analysis of the thermal performance of open 
direct-contact spray cooling systems is presented and then corrected 
to include the psychometric correction, solar and atmospheric radi- 
ation, nonlinear total heat variation, and evaporative loss on the 
canal mass balance. Data from the Dresden nuclear power plant in 
Illinois were analyzed both neglecting and including the corrections, 
and correlations made between actual and estimated performance. 
(LCL) 


14474 Spray cooling: a review of thermal performance models. 
Ryan, P.J.; Myers, D.M. (Bechtel Power Corp., San Francisco). 
Proc. Am. Power Conf.; 38: 1473-1481(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Methods for determining the thermal performance of fixed- 
pipe and modular spray cooling systems are described, and are 
compared using data from the Rancho Seco nuclear power plant. It 
should be noted that all three empirical methods (manufacturer 
design chart ASHRAE, and Berman) were most likely derived from 
data on relatively small installations, while this comparison is done 
for a moderate-sized installation. Data from tests performed at 
Rancho Seco indicate that actual spray efficiencies are close to the 
values predicted by the lower curve. 


POWER CYCLES 
REFER ALSO TO CITATION(S) 13653, 13654, 13692, 14306, 14480 


14475 (AD-A—043096) Equation of state and other properties of 
realistic materials in the vicinity of their critical points. Final report 1 
January 1972—31 December 1976. Stanley, H.E. (Massachusetts Inst. 
of Tech., Cambridge (USA). Dept. of Physics). 31 Dec 1976. 28p. 
NTIS PC A03/MF AOI. 

Engines of all sorts, from steam engines to those used in 
nuclear power plants, require a knowledge of a) the precise location 
of phase transition lines, and (b) exactly what happens when a 
material (such as steam) is moved across a given phase transition 
line. This information is essential from the engineering point of view 
because only with this information can one hope to have a truly 
efficient engine design. Phase transitions have become an extremely 
active field of research because of this need. Engineers, chemists, 
physicists, metallurgists, and mathematicians have cooperated in a 
multidisciplinary effort to learn new information of this subject. 
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These efforts can be broadly categorized as follows: (a) studies 
focused on critical point exponents describing the behavior of a 
single function as a single variable is changed; and (b) studies 
focused on equation of state describing the behavior of a function 
when all thermodynamic variables are changed. The focus of this 
contract has been category (b), equation of state. A simple example 
of an equation of state is provided by a simple magnet in the vicinity 
of the Curie temperature. 


14476 (ORNL/TM—6016) Analysis of alkali metal boiler for 
fluidized bed applications. Graves, R.L. (Oak Ridge National Lab., 
Tenn. (USA)). Nov 1977. Contract W-7405-ENG-26. 43p. Dep. 
NTIS, PC A03/MF AO1. 

The analytical methods used to determine the operating char- 
acteristics of alkali metal boilers coupled specifically to fluidized bed 
furnaces are detailed. Calculation methods are provided for both 
natural circulation boilers used with deep beds and horizontal tube, 
forced circulation boilers used in conjunction with shallow fluidized 
beds. Typical steady-state operating characteristics for boilers of 
both types being investigated in conjunction with the ORNL alkali 
metal topping cycle study are provided also. 


14477 420 MW combined cycle of the Lausward power station. 
Schoenweitz, B. BBC-Nachr.; 59: No. 7, 282-289(1977). (In German). 
Since the beginning of 1977 a combined steam/gas turbo- 
group cycle has been in service in the Lausward power station of 
tadtwerke Duesseldorf AG. It consists of a 300 MW steam turbo- 
pom and two 60 MW gas turbo-groups which deliver 74 MW and 
3 MW respectively at peak load. BBC carried out the overall 
planning and supplied the steam turboset including the feed pump 
turbine, the gas turbosets and the power circuit and process control 
equipment. 


WASTE-FUELED SYSTEMS 
REFER ALSO TO CITATION(S) 14217, 15231, 15375 


14478 Use of community refuse for boiler fuel. Sedore, J.K. 
(Ames Municipal Electric System, IA). Proc. Am. Power Conf; 38: 
856-862(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The design and operation of the solid municipal waste pro- 
cessing facility at Ames, Iowa are described. This facility recovers 
ferrous and nonferrous metals from the wastes and transports the 
remaining waste for use as fuel in a power plant. The waste process- 
ing facility began operation in Nov. 1975 and is undergoing exten- 
sive testing to evaluate the use of solid waste as a boiler fuel. The 
overall system is considered an economic alternative to landfill 
waste disposal, a means of waste burning with low cost and no air 
pollution problems, a source of reclaimed metals, and a low-sulfur 
fuel source for the municipal electric utility. (LCL) 


COMPONENTS 
REFER ALSO TO CITATION(S) 14476 


14479 (AD-A—043170) Stationary gas turbine-generator set ac- 
ceptance testing procedures, methods, and instructions. Special report. 
Takemori, E.M.; Lee, S.W. (Army Construction Engineering Re- 
search Lab., Champaign, Ill. (USA)). Aug 1977. 28p. (CERL-SR- 
E—116). NTIS PC A03/MF AO1. 


Procedures for acceptance testing gas turbine-generator sets 
intended for installation in fixed military facilities are described. The 
new test procedures, numbered CE-TP-2001 through 2003, are de- 
signed for use by Corps of Engineers Division and District person- 
nel. Also included are lists of MIL-STD-705B test methods and 
Corps of Engineers diesel engine generator set test procedures that 
apply directly to acceptance testing gas turbine-generator sets. 


14480 (ERDA/NASA—0067/77/1) Thermal barrier coating on 
high temperature industrial gas turbine engines. Carlson, N.; Stoner, 
B.L. (United Technologies Corp., South Windsor, Conn. (USA). 
Power Systems Div.; Pratt and Whitney Aircraft, East Hartford, 
Conn. (USA)). Feb 1977. 6lp. (NASA-CR—135147; PSD-R—109). 
Dep. NTIS, PC A04/MF AOI. 

This study program identified significant benefits from apply- 
ing thermal barrier coatings to hot section components of high 
temperature industrial gas turbine engines. The thermal barrier coat- 
ing used in this study was a yttria-stabilized zirconia material with a 
NiCrAlY undercoat, and the base engine used to establish improve- 
ments was the P and WA FTSOA-4 industrial gas turbine engine. 
The design benefits of thermal barrier coatings include simplified 
cooling schemes and the use of conventional alloys in the engine hot 
section. Cooling flow reductions and improved heating rates 
achieved with thermal barrier coating result in improved perfor- 
mance. Economic benefits include reduced power production costs 
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and reduced fuel consumption. Over the 30,000 hour life of the 
thermal barrier coated parts, fuel savings equivalent to $5 million are 

rojected and specific power (megawatts/mass of engine airflow) 
improvements on the order of 13 percent are estimated. A research 
and evaluation program to develop thermal barrier coating technol- 
ogy is recommended. The program plan culminates in an industrial 
gas turbine engine demonstration of the potential benefits of thermal 
barrier coatings. 


14481 (FE—1237-56) Multicell fluidized-bed boiler design, con- 
struction, and test program. Interim report, July 1975—June 1976. 
Mesko, J.E.; Reed, R.R.; Malik, J.; Gamble, R.L.; Warshany, F.R. 
(Pope, Evans and Robbins, Inc., New York (USA). Combustion 
Systems Div.). Oct 1977. Contract EX-76-C-01-1237. 309p. Dep. 
NTIS, PC Al4/MF AOl1. 

The objective of this program is to design, construct and test 
a multicell fluidized-bed boiler, as a pollution-free method of burning 
high-sulfur coal or burning highly corrosive coals, without excessive 
maintenance problems. The fluidized-bed boiler will produce ap- 
proximately 300,000 pounds of steam per hour. Steam pressure and 
temperature conditions were selected to meet requirements of the 
site at which the boiler is being installed. 


14482 (FE—1765-37) High temperature gas turbine engine com- 
ponent materials testing program. Task I. Monthly technical progress 
report No. 27, September 1—30, 1977. Cutrone, M.B. (General Elec- 
tric Co., Schenectady, N.Y. (USA). Gas Turbine Div.). 15 Oct 1977. 
Contract EX-76-C-01-1765. 18p. Dep. NTIS, PC A02/MF AOl. 

Further evaluation of deposits from the 500 ppM ash liquid 
tests has been completed and is reported. Preparations for Confirma- 
tion gas tests are nearly complete, hardware is available, and pre-test 
check out runs will start in early October. Alkali Conversion tests 
demonstrate that sodium, in insoluble forms in the fuel, is converted 
to soluble, corrosive salts during combustion of coal derived liquids. 
Little potassium is similarly converted. 


14483 (FE—2292-11) Development of high-temperature subsys- 
tem technology to a technology readiness state. Phase 1. Topical 
report, preliminary combustor design. Carlson, N.G. (United Tech- 
nologies Corp., Farmington, Conn. (USA). Power Systems Div.). 
Nov 1977. Contract EX-76-C-01-2292. 142p. Dep. NTIS, PC A07/ 
MF AOl. 

Three low-Btu gas combustor designs were preliminarily 
defined and analytically assessed. Major design considerations in- 
cluded low emissions, safety, durability and good maintainability. On 
the basis of the design considerations and operating criteria, the 
premix combustion concept was selected for each combustor con- 
cept along with an annular mechanical design. Premixing has a 
superior capability to control oxides of nitrogen emissions (NO/sub 
x/) at the required high operating temperature levels, while the 
annular construction significantly reduces the amount of surface area 
requiring cooling. After selecting a candidate combustion process 
and mechanical design approach, three different liner cooling con- 
cepts were evaluated, each reflecting a —s degree of perfor- 
mance capability and development risk. The first liner scheme is 
based on conventional louver cooling techniques. Although this 
approach entails relatively low design risk for a 2600°F combustor 
exit temperature condition, it has no growth potential for a higher 
operating temperature without improved materials or cooling tech- 
niques. The second scheme consists of a ceramic liner which is 
obtained by flame spraying the ceramic on feltmetal attached to a 
solid, cooled backing plate. This scheme affords good durability 
with available cooling air even at an operating temperature of 
3000°F.The third scheme employs steam, instead of air, as the 
cooling medium. Although more complex from a development 
standpoint, the use of steam permits all air to be used for combustion 
and exit pattern control during high-temperature operation. To 
enhance maintainability, the outer combustor case for each concept 
is designed to translate forward for accessibility to the premix head, 
liners, and high-pressure turbine area. 


14484 (FE—2292-12) Development of high-temperature subsys- 
tem technology to a technology readiness state. Phase 1. Topical 
report, phase 3 preliminary turbine subsystem technology readiness 
verification program plan. Carlson, N.G. (United Technologies 
Corp., Farmington, Conn. (USA). Power Systems Div.). Nov 1977. 
Contract EX-76-C-01-2292. 35p. Dep. NTIS, PC A03/MF AOl. 

The High-Temperature Turbine Technology Program, spon- 
sored by ERDA is directed towards developing gas-turbine engine 
technology to use coal-derived fuel in an efficient and environmen- 
tally acceptable manner to produce electrical power. The objective 
is the development of combustor and turbine technology for a 100 
megawatt or larger size industrial, high-temperature, open-cycle gas- 
turbine engine to a state of technology readiness. Because of the 
high-temperature requirements, special emphasis is placed on devel- 
oping the turbine subsystem technology. The final phase of the 
present program represents a key part of the overall effort. First, 
subsystem technology readiness will be demonstrated using full-scale 
components in a single spool gas generator. The engine would utilize 
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the basic structure, high-pressure compressor, shafting and bearings 
and other components from the FTS50 high spool. Operation of this 
engine will provide a unique opportunity of demonstrating high- 
temperature concepts in full size hardware using available supplies of 
low-Btu gas fuel. Secondly, demonstrating technology readiness will 
provide the essential technology base to proceed with commercial- 
ization of gas-turbine engine technology to generate electric power 
using coal-derived fuel. The majority of the present work focusses 
on preparing for the test. The planned program takes into full 
consideration the different types of effort, including scheduling, to 
ensure both a comprehensive and a successful program. 


14485 (FE—2455-9) Conceptual design of an atmospheric flui- 
dized-bed combustion electric power generating plant. Monthly techni- 
cal report for September 1977. Cosgrove, E.J. (Burns and Roe, Inc., 
Woodbury, N.Y. (USA)). 1977. Contract EF-77-C-01-2455. 25p. 
Dep. NTIS, PC A02/MF AO1. 

Progress in developing the conceptual design and in perform- 
ing environmental impact and cost analyses for an atmospheric 
fluidized-bed electric power generating plant is reported. Specifica- 
tions and drawings for the plant are being completed. Vendor 
responses on components for the fluidized-bed (FBC) system were 
received. All duct work for the 600 MW FBC boiler was specified. 
Cost estimates are being obtained. (LCL) 


14486 (FE—2455-77-2) Conceptual design of an atmospheric flui- 
dized-bed combustion electric power generating plant. Quarterly tech- 
nical progress report, April—June 1977. Cosgrove, E.J. (Burns and 
Roe, Inc., Woodbury, N.Y. (USA)). Nov 1977. Contract EF-77-C- 
01-2455. 25p. Dep. NTIS, PC A02/MF AOl1. 

The scope of work of this program is to perform all services 
to prepare a conceptual design in sufficient detail to describe and 
estimate cost and economics for an atmospheric fluidized-bed com- 
bustion (AFBC) electric power generating plant, and to optimize the 
production of electric power and any by-products from coal. As a 
minimum, the work shall produce a conceptual design, drawings, 
outline specifications, capital and operating cost estimates and docu- 
mentation of all related analyses, calculations and studies for the 
commercial size plant. Of particular importance is the recommenda- 
tion and conceptual design for scale down of the commercial plant 
to a size that will demonstrate the feasibility of the selected process. 
Progress during this three month reporting period included: issuing 
revisions to the Project Guide due to the change in the design coal 
from high sulfur eastern coal to non-compliance western coal; issu- 
ing 3 reports on “Initial Plant Criteria and Design Alternatives”, 
"Coal Supply Systems” and “AFBC State-of-the-Art”; continuing 
work on “Sorbent Systems”; and issuing a subcontract for the 
engineering and conceptual design of an AFBC steam generator and 
accessories. (LCL) 


14487 Experimental investigation of a 800 MW turbogenerator in 
asymmetrical operation. Kosacevskii, V.I.; Rogova, N.A.; Chutorez- 
kii, G.M. Arch. Energiewirtsch.; 31: No. 8, 688-693(Aug 1977). (In 
German). 

In order to test the thermal load of a turbogenerator with 
asymmetrical loading which is the most important requirement to 
guarantee a safe operation, experimental investigations were carried 
out on a 800 MW machine. 9 magnetic voltmeters were installed to 
measure the eddy currents and 57 thermoelements to measure the 
temperature. The tests with asymmetrical permanent load showed 
that the machine has a certain reserve for additional rotor heating. 


14488 Erosion problems of high-performance steam turbines. 
Krzyzanowksi, J. Brennst.-Waerme-Kraft; 29: No. 7, 286-290(Jul 
1977). (In German). 

The publication includes important research results in the 
field of the blade erosion in steam turbines. The essential influence is 
emphasized of the structure of droplet jets on the erosion mecha- 
nism. This structure is described according to experimental results 
with the help of a distribution function. The article also gives 
empirical formulae for the estimation of the material removal due to 
erosion and a method for their application. The method is attached 
to the principle of the superposition of erosion phenomena. A semi- 
empirical criterium of erosion can determine the life duration of the 
blades and predict the material removal due to erosion. 


14489 Heating to saturation temperature of an evaporator of an 
once-through boiler with starting circulation. Dolezal, R. Brennst.- 
Waerme-Kraft; 29: No. 7, 281-286(Jul 1977). (In German). 

On starting a steam generator with pure once-through flow, 
one has either to increase the heating or raise the water temperature 
in the economizer, in the case of low heating and cold evaporator, or 
correspondingly reduce the feedwater flow, which however, under 
certain circumstances, may lead to considerable local temperature 
peaks, due to the concentration of heating at the evaporator en- 
trance. A counterflow arrangement of flame and water flow in the 
evaporator may also reduce the heating time at pure once-through 
flow. The advantages of the starting circulation are thus evident for 
large boilers. It allows the heating of the water up to saturation 
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temperature, despite the low heating rate, however, at a correspond- 
ingly longer starting time. The cooling water flow discharged from 
the water separator has to be kept as small as possible, equally the 
dead time in the downcomer. The enlargement of the starting 
circulation, however, does not materially accelerate the temperature 
increase at the evaporator exit, as heat has to be stored on increasing 
the temperature in the evaporator, and this can only be supplied by 
the flame. An increased water circulation reduces noticeably the 
local temperature differences, or, respectively, the temperature gra- 
dients in the evaporator. 


14490 First 70 MW Letchworth gas turbine set to be commis- 
sioned in May. Arch. Energiewirtsch.; 31: No. 7, 598-600(Jul 1977). (In 
German). 

Information is given concerning the technical concept and the 
safety of the gas turbine in Letchwork. 


14491 Condenser experience on salt water. Marshall, G.W. 
(Florida Power Corp., St. Petersburg (USA)). Arch. Energiewirtsch.; 
31: No. 7, 582-586(Jul 1977). (In German). 

Power plants located in the vicinity of salt water are constant- 
ly confronted with problems of corrosion, algae, marine organisms 
etc., all of which affect the feedwater system and the steam condens- 
ers. In the past 50 years, several power stations owned by the 
author's utility were located at the Gulf of Mexico and had to cope 
with all the problems mentioned above. In his report, the author 
describes the experience made, as well as some of the measures taken 
to overcome these problems. 


14492 Observations on steam generator plant with pulverised fuel 
combustion for combined gas/steam-turbine plant. Froehlich, P.; Rei- 
dick, H. (Energie- und Verfahrenstechnik G.m.b.H. (EVT), Stutt- 
gart (Germany, F.R.)). VGB Kraftwerkstech.; 57: No. 5, 302-306(May 
1977). (In German). 

The boilers ordered mostly so far for combined cycle units 
are equipped with oil or gas firing. This paper is concerned with 
topical interest especially in pulverized fuel firing for combined 
cycle steam generators. In principle the plants are practicle without 
marked difficulties on the firing side. 


14493 Grid connections of large power station units. Eschmann, 
R.; Smieskol, R. BBC-Nachr.; 59: No. 7, 290-295(1977). (In German). 

The disturbance-free connection of generator to grid has 
particular importance for large unit sizes in power stations - at 
present up to 1300 MW. The requirements of higher availability in 
power stations and of a high degree of safety of the auxiliary power 
supply has led to the use of generator breakers. The authors intro- 
duce three concepts, with up to three generator breaker groups, and 
explain their characteristics. 


14494 Industrial coal conversion. Kendall, G.R. pp 131-137 of In 
Coal production and transportation: third annual conference, 1977. 
San Francisco; PLM, Inc. (1977). 

The Energy Supply and Environmental Coordination Act 
was passed in 1974, but to the date of the conference no orders have 
been issued for industries to convert to coal. For industrial users 
there are some fairly stringent guidelines established for the issuing 
of orders, especially for existing facilities. First of all, the facility had 
to have been originally designed to burn coal and subsequently 
converted to either oil or natural gas, or the facility was designed 
originally as a multi-fuel facility which included the capability to 
burn coal. This is a major limitation in the amount of industrial 
conversion which can be achieved. Secondly, coal and coal trans- 
portation facilities must be available to supply the coal. At present, 
the conversion of existing facilities is not attractive economically. 
The author expects future government policy with new incentives 
(tax write-offs, tax credits, loan quarantees, low interest loans, etc. or 
perhaps prohibition of use of natural gas or taxes if usage is contin- 
ued). Conversion also involves many technical problems and various 
uncertainties. Considerable red tape is involved in such a conversion 
with respect to permits, environmental regulations (which may be 
changed retroactively) etc. and industrial companies, unlike utilities, 
cannot usually pay additional cost along to consumers. They may 
not even be able to raise the capital required. Further, the price of 
coal and of its transport is high for small companies. The use of coal 
usually requires more space for storage, scrubbers ashes, etc. Finally, 
the problem of boiler conversion itself is complex, requiring auxil- 
iary equipment, possible derating, and experimental boiler operators. 
(LTN) 


14495 Waermetechnische Abnahmeversuche an Dampfturbinen. 
Beispiele (zur DIN 1943). Auswertung. (Thermal acceptance tests of 
steam turbines. Examples (to DIN 1943). Evaluation). Duesseldorf, 
Germany, F.R.; VDI-Verl. (Dec 1976). 46p. (In German). 
Acceptance tests of steam turbines according to DIN 1943, 
‘Thermal acceptance tests of steam turbines’ (VDI steam turbine 
regulations), require extensive measurements and calculations when 
large units are being tested. The present guideline for the application 
of the regulations is to prevent misunderstandings and to facilitate an 
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evaluation of the test. In the present example, it describes a complete 
acceptance test of a large condensation turbine unit with reheat 
superheating and freshwater cooling with special regard to the 
determination of the measuring error as described in VDI guideline 
2048. 


14496 Power generation: light gas turbines for stationary oper- 
ation. Container-oriented modular construction. Fischer, F. Maschin- 
enmarkt; 82: No. 7, 95-97(1976). (In German). 

4 figs.; 1 tab. 

Light gas turbines of the second generation at a pressure ratio 
of 16: 1 and an inlet temperature of 1,370 Cel., have a thermal 
efficiency of 35% and a power output of 380 kW per 1 kg air 
throughput. Container-oriented modular construction saves trans- 
port and assembly costs. The general development gives light gas 
turbines a good chance. 


14497 Large utility boilers: experience and design trends. Davis, 
C.M.; Haller, K.H.; Wiener, M. (Babcock and Wilcox Co., Barber- 
ton, OH). Proc. Am. Power Conf.; 38: 280-295(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The 1960s were characterized by heavy emphasis on the 
supercritical cycle and a rapid escalation of utility boiler size. Since 
the units now in operation were designed, several important changes 
have caused drastic turns in boiler development. The 2400-Ib/in.? 
single-reheat, 1000°F/1000°F cycle regained importance. The pre- 
sent trend is toward natural circulation because it is the simplest, the 
most efficient, and the most reliable method of furnace wall cooling. 
With the emphasis on energy self-sufficiency, coal became the domi- 
nant boiler fuel. A great deal of uncertainty exists regarding future 
development of load growth, fossil to nuclear split, environmental 
regulations, availability of fuel and availability of capital for new 
construction. These factors are shaping the trends that we see: the 
utilization of all available coal sources, including very-low-grade 
coals, the design of units for a wide range of coals, the design for 
greater operating flexibility, and placement of heavy emphasis on 
reliability. Based on the good experience with recent large B and W 
coal-fired boilers, the even greater conservatism applied to new 
large, coal-fired boilers should provide the capability for continued 
good performance and high availability. 


14498 Contamination prevention of superheaters and reheaters 
during initial startup and operation. Gabrielli, F.; Sylvester, W.R.; 
Thimot, G.W. (Combustion Engineering, Inc., Windsor, CT). Proc. 
Am. Power Conf.; 38: 296-310(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The general precautions that should be taken to minimize the 
potential for harmful contamination or oxygen corrosion of power 
plant superheaters and reheaters during the period from field storage 
through operation are discussed and summarized. Present boiler 
industry start-up and operating practices intended to minimize the 
introduction of solids to the superheater are, as proven by experi- 
ence, adequate to avoid contamination-related problems. No basic 
changes to general industry practice are necessary. What is needed, 
however, is a continuing awareness of the potential for contamina- 
tion-related problems so that in the specific application of these 
practices all likely sources of contamination will be considered. 


14499 Furnace implosions and explosions. Durrant, O.W.; Lan- 
sing, E.G. (Babcock and Wilcox Co., Barberton, OH). Proc. Am. 
Power Conf.; 38: 311-325(1976) 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Furnace implosions are occurrences of excessive low gas side 
pressure as the result of excessive furnace draft which cause boiler 
setting damage. The effects of furnace design and operating proce- 
dures on implosions, furnace draft control, boiler design, and implo- 
sion prevention procedures are described. (LCL) 


14500 Special considerations for coal-fired cycling boilers. Mon- 
geon, R.K.; Leonard, R.K. (Riley Stoker Corp., Worcester, MA). 
Proc. Am. Power Conf.; 38: 326-334(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Coal-fired cycling steam generating units constitute an ad- 
vance in the state of the boiler makers’ art. They require meticulous 
design effort and careful operation, but there are no insurmountable 
problems in either design or operation. As requirements for cycling 
units grow, so too will the size of these units. It is not unreasonable 
to expect ratings of 900 or 1000 MW with 2400-lb/in.? throttle 
pressures. As demand increases, coal-fired units will appear more 
and more for cycling duty along with the gas- and oil-fired units. 
Proper coordination is required between manufacturers of major 
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components in the entire power plant, now more than ever, with the 
advent of coal-fired cycling units. 


14501 Steam generators for cycling service. Gorzegno, W.P.; 
Zipay, A.J. (Foster Wheeler Energy Corp., Livingston, NJ). Proc. 
Am. Power Conf.; 38: 335-344(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The design, operation, and performance of natural circulation 
and once-through steam generators for cyclic service are discussed 
(LCL) 


14502 Need for informed regulation: why it's important to the gas 
turbine industry. Zeltmann, E.W. (General Electric Co., Schenec- 
tady, NY). Proc. Am. Power Conf.; 38: 345-354(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Federal regulatory activities which affect the combustion 
turbine business are discussed. The activities include EPA consider- 
ations of New Source Performance Standards for combustion tur- 
bines; the evolution of the FEA’s Fuel Allocation Program; and the 
development of the Clean Air Act Amendments of 1970. It is 
concluded that combustion turbine specialists must become activists 
who provide regulators with sound technical facts on a continuing 
basis in order to insure appropriate regulation. (LCL) 


14503 Use of gas turbines for area regulation. Kafka, R.J. (Poto- 
mac Electric Power Co., Washington, DC); Livingston, R.G.; Pier, 
J.B. Proc. Am. Power Conf.; 38: 355-361(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The use of Potomac Electric Power Co. gas turbine blocks at 
the Buzzard Point Station for area power regulation duty is de- 
scribed. The economic considerations, control modifications re- 
quired, and operating and test results are included. (LCL) 


14504 Unique approach to a combined-cycle unit. Part I. Overall 
plant and control system. Piwetz, F.W. (Brown and Root, Inc., 
Houston, TX). Proc. Am. Power Conf.; 38: 375-379(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The combined-cycle plant installed by Louisiana Power and 
Light Company at their Sterlington, Louisiana, station can be started 
with the push of a button, after having performed routine checks and 
having preselected the required starting sequence and loading. 
Unique features include a plant control system incorporating a 
complete data acquisition system, plant computer, and control sys- 
tems to automatically sequence the start-up, loading, and shutdown 
of the combined-cycle plant. The objective of minimum operator 
participation during any phase of the operation can be accomplished 
with this system design. Other novel design approaches include a 
concrete cooling tower installation, electrical features, and other 
ancillary equipment. 


14505 Unique approach to a combined-cycle unit. Part II. Tur- 
bine exhaust gas boiler. Aleman, D.J.; Smith, J.W. (Babcock and 
Wilcox Co., Barberton, OH). Proc. Am. Power Conf.; 38: 379- 
386(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The design, construction, operation, and performance of a 
Turbine Exhaust Gas (TEG) Boiler installed by the Louisiana Power 
and Light Co. at their Sterlington station are described. This first 
application of the TEG Boiler indicated the need for modifications 
to the five design and burner system. Field construction was effi- 
cient, and the boiler operated in line with performance predictions. 
(LCL) 


14506 Operational startup of the D. Bruce Mansfield Plant, Unit 
1: furnace draft controls. Gilbert, D.J. (Gilbert/Commonwealth, 
Jackson, MI); Workman, K.H. Proc. Am. Power Conf; 38: 428- 
436(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The Bruce Mansfield Plant Units 1, 2, and 3 are currently 
being constructed on a 500-acre site on the Ohio River at Shipping- 
port, Pennsylvania. Mansfield will be the nation’s first coal-fired 
electric power plant with air and water quality control systems to 
meet both the Federal and Commonwealth of Pennsylvania stan- 
dards engineered into its initial design. The premium for these 
environmental safeguards is reflected, in part, in the amount of 
auxiliary station power which will be required—a shocking 10 
percent, or double the amount required for similarly-sized generating 
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units only a few years ago. An overview is provided of the total 
plant with particular emphasis on the furnace draft controls and the 
protection logic associated with the steam generator system. 


14507 High-capacity shop-assembled boilers for coal and oil 
firing. Norcross, W.R.; Pollock, W.H.; Regan, J.W. (Combustion 
Engineering, Inc., Windsor, CT). Proc. Am. Power Conj.; 38: 484- 
499(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The past development and future trends in the development 
of high-capacity (up to 500,000 Ib/h steam flow) shop-assembled 
boilers, design criteria and economic considerations for various fuels 
and firing methods, and boiler equipment which is available today 
are described. (LCL) 


14508 Prediction of creep fatigue damage in major steam gener- 
ator components. Haneda, H. (Mitsubishi Heavy Industries, Ltd., 
Tokyo); Araoka, M.; Setoguchi, K.; Fox, J.D.; Siddall, W.F. Proc. 
Am. Power Conf.; 38: 500-512(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The strength of heavy thick-walled steam generator compo- 
nents subject to severe temperature transients is reviewed using the 
most up-to-date technology of applied mechanics. Sample life con- 
sumption charts for several representative thick-walled pressure 
parts of a utility steam generator are presented. The method used for 
investigating the problem was an elastic-plastic creep analysis of an 
infinitely long thick-walled cylinder with stress concentration fac- 
tors. Suggestions for use of these life consumption charts in power 
plant operation to obtain maximum power plant availability and 
maneuverability are also presented. 


14509 Availability of large fossil power plant equipment. Stanley, 
R.J.; Randazzo, T.; McBeth, J.P.; Hastings, L.W. (Detroit Edison 
Co.). Proc. Am. Power Conf.; 38: 538-544(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Increasing plant capital costs and fuel costs dictate the neces- 
sity for utilities to operate their plants efficiently and reliably. Data 
on equipment outages, down-time, and overall plant performance in 
terms of availability and reliability must be obtained in order to 
initiate corrective action to eliminate availability losses. Equipment 
and procedures for utility-wide acquisition of such data are dis- 
cussed. (LCL) 


14510 Investigation of the Tennessee Valley Authority Gallatin 
Unit No. 2 turbine rotor burst. Schmerling, J.M. (Westinghouse 
Electric Corp., Lester, PA); Hammon, J.C. Proc. Am. Power Conf.; 
38: 545-554(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

On June 19, 1974 a rotor fracture occurred in the TVA 
Gallatin Unit 2 turbine-generator which had been in use for 17 years. 
Fragments up to half a ton in weight pierced the concrete roof of the 
plant. The metallurgical investigations, materials testing, thermal and 
stress analyses, and fracture mechanics analyses conducted following 
this accident are described. This investigation demonstrated some of 
the difficulties which occur with cyclic operation of high- -tempera- 
ture equipment and precautions that can be taken to improve equip- 
ment reliability. It was concluded that nonmetallic inclusions in the 
rotor were a major factor contributing to the burst and that ultrason- 
ic inspection of the rotor body and magnetic particle inspection of 
the bore surfaces could have detected these inclusions before burst- 
ing became imminent. It is recommended that turbine rotor vibration 
be continuously monitored, and that after detection of sudden 
changes in vibration ultrasonic and magnetic particle inspection 
should be used to detect rotor damage. (LCL) 


14511 Off-frequency turbine-generator unit operation. Warner, 
R.E. (Westinghouse Electric Corp., Lester, PA); Dillman, T.L.; 
Baldwin, M.S. Proc. Am. Power Conf.; 38: 570-580(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 


The design of steam turbines and the operation of turbogener- 
ators are discussed. It is concluded that since generator components 
may over heat during off-frequency operation, power plant opera- 
tors must use prudence when allowing turbogenerator frequencies to 
move away from the normal level. (LCL) 


14512 Development of last-stage blades for large steam turbines. 
Somm, E. (Brown, Boveri and Co., Ltd., Baden, Switzerland); Stys, 
Z.S. Proc. Am. Power Conf.; 38: 581-588(1976). 
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From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

One of the most important components limiting the output of 
a steam turbine is the last-stage blade (LSB). Economic consider- 
ations demand larger and larger unit sizes and with them larger sizes 
of the LSB. Many problems of differing and relatively complex 
nature have to be solved in developing these large rotor blades. 
These problems are centered around pure mechanics, aerodynamics, 
metallurgy, and finally fabrication. Finally, the assessment of the 
erosion hazards has to be superimposed on the development param- 
eters to achieve future reliability in operation of a new blade profile. 
Each of these problems is discussed. It is concluded that successful 
development of the largest LSB in the industry for existing units has 
been achieved, that the basic knowledge to design LSBs for nuclear 
units with up to 1350 MW is now available, and that the success of 
future LSB development hinges on the availability of lighter and 
stronger materials in order to reduce the stresses in the blade itself 
and also the stresses imposed by the blade on the rotor. Thus, 
through many efforts in different engineering disciplines, steady 
progress in developing larger LSBs can be achieved and larger units 
constructed which will further reduce the cost of generating energy. 


14513 Repowering as a solution to lower generating costs. 
Tyburk, C.J. (Fluor Pioneer Inc., Chicago); Aulds, D.D. Proc. Am. 
Power Conf.; 38: 672-680(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Combined-cycle repowering or simply, repowering, is a term 
used to identify the conversion of an existing steam electric unit to a 
combined combustion turbine-steam turbine unit, utilizing much of 
the existing equipment. Repowering is the modification of an existing 
steam electric unit where the combustion turbine exhaust serves as 
the heat source for steam generation. In practically all cases, a 
repowered cycle, in addition to utilizing the existing steam turbine, 
will also use much of the feedwater cycle components and other 
components. Repowering is usually considered for the more reliable, 
smaller, nonreheat units built in the late 1940s and early 1950s that 
are still in operation. Steam pressure and temperature in these units 
were low by today’s standards. Steam pressure ranged from 800 to 
900 psig and temperatures were 800 to 900°F. Repowering existing 
steam turbines with a combustion turbine-heat recovery boiler is a 
viable alternative for additional generation. Repowering has the 
following advantages: improving cycle efficiency by approximately 
20 percent; minimizing cost per kW and escalation risk; reducing the 
time and problems associated with siting new plants and minimizing 
the environmental impact on a site; and allowing additional efficient 
generation in 18 to 24 months. 


14514 Martins Creek S.E.S. 800-MW Units 3 and 4: design and 
operating experience with axial-flow FD and ID fans. Curley, C.C. 
(Pennsylvania Power and Light Co., Allentown); Overas, A.J. Proc. 
Am. Power Conf.; 38: 681- 693(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The design and performance of the variable-pitch axial-flow 
forced-draft and induced-draft fans used in two 820MW generating 
units at the Martins Creek Power Plant are described. Information is 
included on fan design; silencers; mechanical and metallurgical test- 
ing; insulation; performance testing; start-up and shutdown proce- 
dures; and maintenance. (LCL) 


14515 Systematic approach to the economic selection of design 
parameters for an integrated industrial power plant. McConnell, J.E. 
(ASEA Inc., White Plains, NY); Elmenius, L. Proc. Am. Power Conf.; 
38: 793-802(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

A rational basis for examining the performance of an integrat- 
ed industrial power plant, i.e., a plant which supplies both electric 
energy demands and process heat demands is presented. From this 
examination it is concluded that integrated power plants which 
provide both electrical and thermal process energy can be optimized 
to improve byproduct electrical energy gains while at the same time 
minimizing capital outlays for the turbine cycle, thus conserving 
available capital for improved utilization of available waste fuels and 
lower-grade fossil fuels. Emphasis on utilizing byproduct energy and 
lower-grade fuels will benefit the national interest by overall im- 
provement of energy utilization practices. (LCL) 


14516 Water treatment for a large power station in West Ger- 
many. Flunkert, F.; Schiffers, A. (Rheinisch Westfaelische Electrizi- 
taetswerke (RWE), Essen). Proc. Am. Power Conf.; 38: 921-929(1976). 
From American power conference; Chicago, IL, USA (20 
Apr 1976). 
See CONF-760469—. 
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The integrated cooling tower makeup water and waste water 
treatment system used in 1300 MW(e) and 2600 MW(e) nuclear 
power plants in West Germany is discussed. In this system all waste 
waters, including rainwater are treated in combination with raw 
water thereby avoiding the expense of a waste water or neutraliza- 
tion plant to treat waste coming from the demineralization plant. 
(LCL) 


14517 Operational chemical cleaning of a once-through boiler, 
superheater, and reheater. Morgan, F.B. (Ohio Edison Co., 
Akron); Woodside, J.R. Proc. Am. Power Conf.; 38: 964-970(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

A successful operational chemical cleaning of a once-through 
boiler which involved the simultaneous cleaning of the boiler 
proper, secondary superheater, and reheater is reviewed. The activi- 
ties discussed are divided into four major topics: justification for the 
chemical cleaning; precleaning solvent testing; chemical cleaning 
procedure; and cost of the cleaning. The success of this cleaning is 
credited to the comprehensive and detailed planning and preparation 
which took place prior to the commencement of the cleaning, and 
the cooperation among the parties involved—the boiler manufactur- 
er, the chemical cleaning contractor, and the power plant operator. 


14518 Effective cold-end additives. Libutti, B.L.; McFarlane, 
J.1.; Schwarz, R.C.; Oschell, F.J. (Betz Labs., Inc., Trevose, PA). 
Proc. Am. Power Conf.; 38: 988-996(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The burning of residual oil in boilers can cause acid condensa- 
tion and therefore localized corrosion and deposition problems on 
the cold end of boilers, i.e., the preheater, particle collection equip- 
ment, and stack. The cold-end additives described were developed 
to alleviate cold end corrosion and fouling, acidic fly ash, and acid 
smut. Calcium, magnesium, sodium, ammonium, silicon, and alumi- 
num compounds and vermiculite were the additives tested, and were 
fed to points between the boiler economizers and air heaters to 
ensure even distribution across the ducts. The test methods are 
detailed. The results showed that cold-end surfaces may be protected 
by surface coatings of materials added directly to the cold end; 
protection by surface-coating is economical; fine particle size is 
essential in cold-end additives; high absorptivity and at least moder- 
ate alkalinity are desirable in cold-end additives; and aluminum 
oxide, ammonium bicarbonate, magnesium oxide, and silica are 
among the suitable materials for powdered cold-end additive con- 
stituents. 


14519 Generator reliability improvement: an analysis. Morgan, 
J.D. (Univ. of Missouri, Rolla); McPherson, G.; Dreifke, G. Proc. 
Am. Power Conf.; 38: 1244-1255(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

A program is proposed which is designed to study generic 
problems related to generating equipment of all manufacturers for 
the purpose of defining and implementing a utility industry research 
and development program for improving generator reliability. Back- 
ground information on rotating machinery reliability, reliability anal- 
ysis, economic impact of generator failures, and results of previous 
reliability studies are included. (LCL) 


14520 Reexamination of modern excitation system performance 
and machine stability. Hurley, J.D.; Schenkel, H.S. (Westinghouse 
Electric Corp., Pittsburgh). Proc. Am. Power Conf.; 38: 1256- 
1262(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The performance of excitation systems applied to synchro- 
nous generators in hydro, steam, or gas turbine power plants is 
examined using modern analytical tools to further understand the 
effect of excitation system performance toward maintaining unit 
stability and improving system reliability. (LCL) 


14521 Manufacturer's response to IEEE 323. Colaiaco, A.P.; 
Ferguson, W.H. (Westinghouse Electric Corp., Pittsburgh). Proc. 
Am. Power Conf, ; 38: 1358-1368(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Suggestions are made for meeting the major intent of IEEE 
323 for a particular type of equipment—metal-enclosed switchgear. 
No ony was made to resolve all the spacific details, but it is 
believed that it represents a significant start, one that will permit the 
industry to proceed with the procurement and application of this 
equipment with a high degree of confidence that the legitimate 
requirements of IEEE 323 will be met. 


ERA VOL. 3, NO. 7 


14522 Stationary power station. Hartmann, M. (to Brown 
Boveri-Sulzer Turbomaschinen A.G., Zurich (Switzerland)). 
German(FRG) Patent 2,424,093/A/. 23 Oct 1975. 13p. (In German). 

Turbine groups of the axial type connected on a common 
shaft with the compressor, the gas turbine and the useful-perfor- 
mance engine show the following difficulties: 1) radial influx of the 
combustion air (bad efficiency of the turbine, vibrations), 2) larger 
overall length due to the necessary diversion of the combustion air 
(additional expenditure for space and material). In order to eliminate 
these disadvantages, the inventor proposes to install the compressor 
in the suction pipe. For this, the suction pipe is to be coupled with 
the compressor box by a conic ring channel. The noise-reduction 
plates can be arranged within the suction pipe. There is also room 
for the auxiliary machines in the cavity reserved for the useful- 
performance engine. Further claims deal with the shape of the 
suction pipe and the foundation of the machine group. 


14523 Gas turbine for cryogenic fuel. Hagen, H. (to Motoren- 
und Turbinen-Union G.m.b.H., Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,413,507/A/. 2 Oct 1975. 9p. (In German). 

1 fig. 

First of all the invention concerns the utilization of hydrogen 
as a fuel for gas turbines in air-planes. For this purpose, the hydro- 
gen must be carried in a liquid state (-252°C). The inventor suggests 

or the improvement of the working process and plant safety the 
following way: The hydrogen is injected completely or partly in that 
compressor step, whose flow rate passes completely through the 
combustion chamber. It is advantageous to inject the hydrogen into 
the compressor above the idling speed. Besides this, it is recommend- 
ed to inject into the compressor the base-load only. The variable 
quantity should be fed directly into the combustion chamber as a 
function of the output power. 


WASTE HEAT UTILIZATION 


REFER ALSO TO CITATION(S) 14464, 14504, 14505, 14515, 
15112, 15113, 15287 


14524 Hot water storage in connection with heat and power 
coupling. Mareske, A. Brennst.-Waerme-Kraft; 29: No. 8, 313- 
316(Aug 1977). (In German). 

The use of waste heat from power stations by heat and power 
coupling for the purpose of room heating and hot water supply 
promises the maximum of rational energy savings. As the power 
station waste heat and the heating requirements are not uniform for 
the daily and yearly periods, an improved energy application can 
only be obtained by heat storage. Special storage vessels are investi- 
gated for short-term storage and experiences in construction and 
operation described. The investigation shows the very special techni- 
cal and economical boundary conditions of a low-temperature accu- 
mulator application. 


14525 Which types of power stations can be employed for district 
heating supply. Riedlinger, R.A. (Stadtwerke Duesseldorf A.G. 
(Germany, F.R.)). Fernwaerme Int.; 6: No. 3, 96-100(1977). (In 
German). 

Heat-electric stations functioning as district-heating genera- 
tion installations are in competition with single domestic fires and 
heating stations. The author examines gas-turbine heat-electric sta- 
tions and coal-fired steam heat-electric stations, with back-pressure 
turbines and with bleeder-type condensation turbines, including the 
costs of providing back-up power depending on remuneration for 
the electrical energy. He enumerates the resulting fields of use. On 
the basis of the build-up of the district-heating supply system with 
time he explains the most appropriate layout of a heat-electric 
station. 


14526 (ORNL-tr—4485) Project of a heating and ventilating 
system for experimental-industrial large greenhouses heated with ther- 
mal power plant and nuclear power plant waste heat. 1977. Translation 
yA S.D. Blalock Jr. of USSR report. 9p. Dep. NTIS, PC A02/MF 
AOl. 

Steps to be taken in the design of experimental vegetable- 
growing greenhouses for studying the use of waste heat from fossil- 
fueled or nuclear power plants for heating greenhouses are dis- 
cussed. Two types of greenhouse heating systems are considered. 
One uses power plant heated effluents flowing through a water-filled 
roof on the greenhouse. The second type has air heating using waste 
heat from a thermal power plant with dry cooling towers. (LCL) 


14527 (ORNL-tr—4483) Use of waste heat from thermal electric 
power plants and nuclear power plants to heat greenhouses. Minasyan, 
R.; Korolev, L; Ageyev, G. 1977. Translation by S.D. Blalock Jr. of 
USSR report. 11p. Dep. NTIS, PC A02/MF AO1. 

The main technical and economical premises concerning utili- 
zation of nuclear and steam power plant waste heat for heating of 
greenhouses are presented. Heating systems developed for such 
greenhouses are described as well. Principles are given of heat 
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engineering design for heating of greenhouses by nuclear and steam 
power plant waste heat. 


14528 Practical application of gas turbine waste heat for sludge 
dewatering. Ernest, L.A. (Sewerage Commission, Milwaukee); 
Schlintz, J.H.; Call, W.R.; McCormack, T.R. Proc. Am. Power Conf.; 
38: 387-396(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The design, operation and performance of the Jones Island 
Wastewater Treatment Plant in Milwaukee are discussed. This plant 
uses gas turbine-generators to supply power for its continuous oper- 
ation, and uses turbine exhaust gas for combustion air for large 
rotary dryers which dewater the sewage sludge. Operation of the 
waste heat recovery system has resulted in a 72 percent reduction in 
energy requirements for the dryer plant, and a 25 percent reduction 
in energy requirements for the total waste treatment plant. (LCL) 


ECONOMICS 
REFER ALSO TO CITATION(S) 14486, 14509, 15220 


14529 Monitoring and control of imported power. Matthes, H. 
(Siemens A.G., Erlangen (Germany, F.R.). Bereich Energieversor- 
gung). Siemens-Z.; 51: No. 6, 471-473(Jun 1977). (In German). 

Maximum tariff rates, which are comprised almost solely of 
the price per kilowatt hour and the price per kilowatt supplied, can 
be applied to optimum advantage using a power controller. The 
various uses of open-loop and closed-loop control methods are 
discussed and a description is given of the Siemens power controller 
used in the 300 automation system. The latter consists of modules of 
the SIMATICsup(R)C and TELEPERMsup(R)C systems. 


14530 Optimal fuel supply control for electrical energy systems: a 
real-time computer technique. Morgan, J.D.; Smith, R.A. (Univ. of 
Missouri, Rolla). pp 736-751 of In Proceedings of the third annual 
UMR-MEC conference on energy: energy crisis, an evaluation of 
our resource potential. Morgan, J.D. (ed.). North Hollywood, CA; 
Western Periodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

The techniques of linear-integer programming are applied to 
the problem of supplying coal to power plants. A heuristic technique 
for optimizing the supply of coal to power companies is created. The 
optimization minimizes the purchase, transportation, and demurrage 
costs of coal subject to power system operations, power plant 
demands, coal purchase supply, power plant coal handling oper- 
ations, and transport options. A procedure for calculation and analy- 
sis of cost sensitivity of optimal solutions to input data perturbations 
is presented which utilizes the optimizing technique. The nature of 
the constraint set developed allows for the inclusion of loading and 
unloading operations in a fine-tuned sense for transportation prob- 
lems. The results are applicable to transportation problems for which 
a homogeneous product is shipped by inhomogeneous methods, and 
this application includes problems such as grain transport, iron ore 
transport, etc. 


14531 Plant design considerations for higher fuel costs. Kuhl- 
man, G.C. (Sargent and Lundy, Chicago). Proc. Am. Power Conf.; 38: 
397-406(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The increased cost of coal, the effects of this and future cost 
increases on the economics of coal-burning power plants, and modi- 
fications in the thermal cycle of power plants which might be 
economically appropriate are discussed. (LCL) 


14532 Industrial-utility colocation for integrated process heat and 
power. Kovacik, J.M. (General Electric Co., Schenectady, NY). 
Proc. Am. Power Conf.; 38: 803-812(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Results are presented of a study which examined the econom- 
ic merit of colocating industrial plants adjacent to fossil-fuel or 
nuclear power plants so that the utility power plants could provide 
both electric power and process heat to the industrial plants. This 
study shows that economics continue to favor industrial generation 
of steam and power (kW and/or hp) for those industrials having 
large demands for process steam at pressures of 200 psig or less. 
However, colocation with nuclear-fueled utility plants might prove 
economic for those industrials having steam demands at pressures in 
the 250 to 600 psig range. The economics, in this instance, are 
significantly influenced by the low cost of nuclear fuel relative to 
fossil fuels. Although the scope of this evaluation was limited to the 
tangible investment and operating cost considerations of colocation, 
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there are many other factors requiring detailed study. Some of these 
include the additional environmental aspects of colocation, the influ- 
ence of siting on the production and distribution costs of the goods 
produced, the probability of industrial process obsolescence and its 
impact on the economics of colocation, industrial growth and land- 
use policy, etc. (LCL) 


14533 Impact of load factor on economic generation patterns. 
Jordan, G.A.; Marsh, W.D.; Moisan, R.W.; Oplinger, J.L. (General 
Electric Co., Schenectady, NY). Proc. Am. Power Conf.; 38: 1147- 
1154(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The implications of variations in annual load factor were 
studied by considering the case of one specific electric utility gener- 
ating system operating from 1981 through 2000. Information is 
included on the generation mix patterns, economic assumptions 
made, and the results in terms of power generation costs as a 
function of varying load factor. The study highlighted the potential 
benefits to be gained through increasing annual system load factor 
and suggests the following conclusions: higher load factors shift the 
optimum mix away from peaking capacity and toward base-load 
capacity and lower load factors have the reverse effect; there is need 
for both base-load and peaking capacity additions, regardless of load 
factor; reductions or increases in total generation costs resulting 
from load factor changes are modest and come only after several 
years of trend change; optimum mix of future generation additions, 
tailored to the load factor, is essential to maximize benefits or 
minimize losses resulting from changing load factor; and significant 
benefits from increased load factor are not obtained if only the 
seasonal load profiles are changed. The daily load profiles offer the 
principal opportunity to reduce costs by improving load factor. 


OFF-PEAK ENERGY STORAGE 


REFER ALSO TO CITATION(S) 14524, 14937, 14959, 15054, 
15246, 15247 


14534 Energy storage and utilities: needs and opportunities. Mal- 
lard, S.A.; Schneider, T.R.; Sulzberger, V.T. (Public Service Elec- 
tric and Gas Co., Newark, NJ). Proc. Am. Power Conf.; 38: 1200- 
1207(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Some of the results of the study of energy storage are 
presented including the potential role of energy storage on US 
electric utility systems; and the technology assessment to identify 
promising energy storage systems for meeting utility needs and for 
guiding future R and D activities. 


14535 Power conversion equipment: a key component in new 
power system generation and storage concepts. Wood, P. (Westing- 
house Electric Corp., Pittsburgh); Beck, J.W.; Motto, J.W. Proc. Am. 
Power Conf.; 38: 1208-1223(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The need for developing advanced AC/DC converter equip- 
ment in order to implement new energy conversion and energy 
storage technologies is discussed and the cost and performance of 
the converter equipment is projected. (LCL) 


FUELS 
REFER ALSO TO CITATION(S) 14531 


14536 Low-Btu gas powering of combined-cycle plants. Foster- 
Pegg, R.W.; Jaeger, H.L. (Westinghouse Electric Corp., Eddystone, 
PA). Proc. Am. Power Conf.; 38: 362-374(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469— 

Results of studies of combined-cycle power plants employing 
coal gasification to supply low-Btu gas fuel are presented. These 
results are for an integrated system based on current production gas 
turbines and the 'U-Gas” fluidized-bed coal gasification process. 
Fuel gas purification is provided by a conventional combination of 
cyclone separators, wet scrubbing, and the Sulfinol sulfur removal 
process. Information is included on the overall plant design and 
operation, the coal handling systems, gasification equipment, sulfur 
removal equipment and process, steam system, gas turbines, capital 
costs, pollution control, and plant control. It is concluded that the 
components of this proposed plant are available and have been 
proven, that this type of power plant would have a reduced impact 
on the environment in all respects, even when burning high-sulfur 
coal, that a prototype would develop into a useful and economical 
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commercial coal-fired plant. Therefore the electric utility industry 
should begin to consider the construction of a prototype commercial 
plant of this type. (LCL) 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 14465, 14466, 14468, 14473, 
15080, 15842 


14537 (PB—269120) Effects of stack emissions on the range 
resource in the vicinity of Colstrip, Montana: progress report 1975. 
Research report. Munshower, F.F.; Depuit, E.J. (Montana State 
Univ., Bozeman (USA). Agricultural Experiment Station; Montana 
State Univ., Bozeman (USA). Dept. of Animal and Range Sciences). 
Nov 1976. 122p. (RR—98). NTIS PC A06/MF AO1. 

This is the second published report describing the range 
ecosystem in the vicinity of Colstrip, Mont. prior to operation of 
coal-fired power plants near that community. The ultimate objective 
of this study is to determine if stack emissions from the generating 
complex at Colstrip damage vegetation and thus affect the economy 
of the local livestock industry or crop producers. The aims of this 
study are to: determine the effects of emissions on range forage and 
crop production; identify and quantify the effects of emissions on the 
physiology of various classes of major plant species, and isolate, 
identify and quantify contaminants occurring in important plant 
species and in the soil system. 


14538 (PB—269289) Mercury distribution in soil around a large 
coal-fired power plant. Final report. Crockett, A.B.; Kinnison, R.R. 
(Environmental Protection Agency, Las Vegas, Nev. (USA). Envi- 
ronmental Monitoring and Support Lab.). May 1977. 14p. (EPA— 
600/3-77/063). NTIS PC A02/MF AO1. 

Seventy soil samples were collected on a radial grid employ- 
ing sixteen evenly spaced radii and five logarithmically spaced 
circles, concentric around the Four Corners power plant. The soil 
samples were analyzed for total mercury using a Zeeman Atomic 
Absorption spectrophotometer. Residue levels were quite low com- 
pared to average soil residues and no statistically valid differences in 
mercury residue levels were detected between circles or radii using 
two-way analysis of variance techniques. F-ratios indicated: signifi- 
cant differences between radii, and significant complex interaction 
which could not be eliminated. Contours of iso-mercury concentra- 
tions show a relative high west of the plant near the ash ponds and 
another just east of the plant. The fate of the 510 kg of mercury 
emited per year is not known, but it is not accumulating near the 
plant. Mercury emissions by U.S. coal-fired power plants amount to 
only 4% of the natural degassing loss in the U.S., and levels near 
power plants appear low. The significance of mercury emissions by 
power plants should be evaluated on a regional basis since the 
evidence shows no significant local elevation of mercury in soils or 
air. 


14539 Technical rules for boilers (TRD). Air pollution, noise 
abatement, and water protection (regulations of Government and 
Laender). Arbeitsschutz (Cologne); No. 8/9, 220-224(Aug 1977). (In 
German). 

A survey of laws and regulations in force and of rules valid in 
the practice is presented for manufactures and operators of boiler 
plants which are to be paid attention to during operation according 
to the technical rules for boilers TRD 601. As the implementation of 
these laws is incumbent on the Laender, the survey is subdivided 
accordingly. It covers the period up to Ist of September 1976. 


14540 Cost-effective treatment methods for power plants to meet 
NPDES requirements. Scott, F.M.; Lagvankar, A.L. (Harza Engi- 
neering Co., Chicago). Proc. Am. Power Conf.; 38: 971-979(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The treatment of waste water from thermal power plants 
required to meet U.S. federal and state EPA effluent standards is 
discussed using a coal-fired power plant as an example. The waste 
waters considered include ash sluice waste, ion-exchange regenerant 
waste water, area runoff, metal cleaning wastes, and screen and 
strainer backwash. A cost analysis of waste water treatment facilities 
for coal-fired power plants is presented. (LCL) 


THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 14555 


14541 (PB—269251) Economic impact study of proposed thermal 
discharge standard for Lake Newton. Final report. Stanley, W. (Illi- 
nois Inst. for Environmental Quality, Chicago (USA); Stanley (Wil- 
liam J.) and Associates, Inc., Chicago, Ill. (USA)). Apr 1977. 88p. 
(IIEQ—77-09). NTIS PC AOS/MF AOI. 
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This study evaluates the monetary and environmental costs 
and benefits of several alternative methods of dealing with thermal 
waste discharge at the Newton Power Plant presently being built in 
Jasper County, Illinois by the Central Illinois Power Service Corpo- 
ration. There were three sets of thermal discharge standards used in 
this study. 


NOXIOUS GAS AND PARTICULATE ABATEMENT AND 
CONTROL 


REFER ALSO TO CITATION(S) 13624, 13725, 13736, 13747, 
14470, 14486, 15236, 15720, 15869, 15871, 15893 


14542 (PB—270086) EPA's stationary source combustion control 
technology program--Fy 1976. Final report. (Acurex Corp., Mountain 
View, Calif. (USA). Aerotherm Div.). Jul 1977. Contract EPA-68- 
02-2160. 52p. NTIS PC A04/MF AOI1. 

The objectives, highlights, and accomplishments of EPA's 
research and development program for characterization, assessment, 
and control of the environmental impact of stationary combustion 
processes and energy conversion technologies are summarized. The 
combustion control program emphasizes the development and as- 
sessment of combustion modifications and control techniques which 
will have practical and economical application for controlling multi- 
media pollutants from a wide variety of combustion equipment 
categories. Although the major emphasis has been directed to the 
control of nitrogen oxides, the effort also addresses the reduction of 
other combustion-generated pollutants while maximizing system effi- 
ciency and energy conservation. EPA's combustion control program 
utilizes the talents and experience of a variety of contractors in 
combination with a limited number of inhouse projects. The cooper- 
ation and input of the industrial and academic sector has been very 
effective in achieving a high degree of credibility for the technical 
results. Major benefits of the program include improvement of the 
environment, particularly of air quality, and enhancement of the 
nation’s energy posture, by providing greater flexibility for the use of 
coal as a major energy source. 


14543 (PB—270458) An economic evaluation of stack gas desul- 
furization for a power plant located in the Mohawk Valley region of 
New York state. Final report. Genco, J.M.; Rosenberg, H.S. (Battelle 
Columbus Labs., Ohio (USA)). 28 Feb 1977. 129p. NTIS PC A07/ 
MF AO. 

A parametric analysis was performed to determine the capital 
and annualized cost of flue gas desulfurization (FGD) processes for 
two alternative coal-fired power plants located in the Mohawk 
Valley region of New York State. The cases considered were three 
800-MWe units to be completed in 1985, 1986, and 1987 or, alternati- 
vely, two 1200-MWe units to be completed in 1985 and 1987. The 
variables selected for the parametric analysis were (1) type of FGD 
process, (2) size of power plant, (3) sulfur content of the coal, (4) 
inflation rate, (5) interest rate, (6) construction escalation rate, and 
(7) capitalization rate. The latter three variables are not independent 
in that they are directly tied to the inflation rate. 


14544 Minimization of air pollution due to thermal plants. Koth- 
ari, D.P.; Maheshwari, S.K.; Sharma, K.G. J. Inst. Eng. (India), 
Environ. Eng. Div.; 57: 65-68(Feb 1977). 

A computer-oriented technique for thermal power generation 
scheduling is presented which results in the minimization of nitrogen 
oxide emissions. A unique mathematical model of the thermal units 
combined with Muller's iterative convergence form the special fea- 
tures of the method presented. Scheduling of the power generating 
units was carried out using the branch and bound technique. The 
method used is illustrated by means of an example of elementary 
power system. 


14545 Flue gas desulphurisation and waste gas purification. 
Esche, M. Chem.-Anlagen Verfahren; No. 5, 37-42(1977). (In 
German). 

Two plants for the desulfurization and purification of flue gas 
are described which are both working on the same principle: A 
125,000Nm*/h (about 40MW) plant in a 1SOMW coal-fired power 
station and a 30,000Nm*/h (about 10Gcal) plant in a waste inciner- 
ation plant. The process imployed is a wet gas purification process 
on a lime basis with several additives which present the problems 
encountered with conventional lime-based processes. A patent claim 
has been made for the use of an alkaline, clear washing solution 
instead of the Ca(OH): suspensions normally used. Furthermore, the 
process is characterized by integrated gypsum production. Oper- 
ational data are given, e.g. degree of desulfurization, working media, 
energy consumption, flexibility, availability, and some information is 
presented on the personnel requirements for operation and mainte- 
nance. Further possibilities of application of the process are men- 
tioned. 


14546 Catalyst for the removal of nitrogen oxides from waste gas 
and method for its use. Watanabe, Y.; Imanari, M.; Takeuchi, M.; 


”? 
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Matsuda, S.; Uno, S.; Mori, T.; Nakajima, F. (to Hitachi Ltd., Tokyo 
(Japan); Babcock Hitachi K.K., Tokyo (Japan)). German(FRG) 
Patent 2,617,744/A/. 11 Nov 1976. 23p. (In German). 

4 tabs. 

In order to remove nitrogen oxides from various kinds of 
waste gases (combustion motors, power plant boilers, nitric acid and 
nitrate-producing or -using industries etc.), containing oxygen, 
carbon oxides, sulphur oxides and/or other gaseous components by 
means of catalytic reduction to nitrogen, a catalyst composition is 
suggested which contains the oxides of titanium, tungsten and/or 
molybdenum, vanadium and possibly tin in certain concentration 
ranges. The catalyst mass in diluted with an inert carrier material. 
The invention considerably improves upon an eariier patent as 
regards the stability of the catalyst and the extent of application. 
Various examples of preparing the catalyst are described with differ- 
ing composition, and its effectivity regarding a given waste gas 
mixture is tested. 


14547 Operational experience with the Babcock flue gas desulfur- 
ization process. Noack, R. (Deutsche Babcock und Wilcox A.G., 
Oberhausen (Germany, F.R.)); Knoblauch, K. (Bergbau-Forschung 
G.m.b.H., Essen (Germany, F.R.)). pp 37-42 of In Technische Ver- 
fahren zur Entschwefelung von Abgasen und Brennstoffen. Duessel- 
dorf, Germany, F.R.; VDI-Verl. (1976). (In German) 

From Colloquium on technical procedures for the desulfuri- 
zation of exhaust gases and fuels; Duesseldorf, Germany, F.R. (2 - 3 

1976). 


Jun 

6 figs. 

A dry flue gas desulfurization process has been developed in 
the FRG by Bergbau-Forschung in cooperation with the Deutsche 
Babcock AG and tested in a prototype plant. The adsorbent used is a 
special activated coke led in a closed cycle between adsorption and 
desorption. SO. and other noxious substances are removed with a 
high degree of efficiency (more than 80% in the case of SOz). The 
experience gained with the prototype plant (flue gas flow rate 2,000 
m*/h) will be used in projecting a large-scale system for a 350 MW 
power station unit (flue gas flow rate 1,000,000 m*/h). 


14548 Bischoff process for flue gas and waste gas desulfurization. 
Hausberg, G.; Husmann, K. (Bischoff (G.) K.G., Essen (Germany, 
F.R.)). pp 43-47 of In Technische Verfahren zur Entschwefelung 
von Abgasen und Brennstoffen. Duesseldorf, Germany, F.R.; VDI- 
Verl. (1976). (In German) 

From Colloquium on technical procedures for the desulfuri- 
zation of exhaust gases and fuels; Duesseldorf, Germany, F.R. (2 - 3 
Jun 1976 

4 figs. 

The Bischoff process is based on the absorption of acid 
components of the waste gases by an aqueous calcium hydroxide 
suspension. It has been developed to maturity in several stages. A 
special characteristic of plants working by this process is an adjust- 
able differential pressure scrubber, constructed as a scrubber with a 
ring slot into which the washing liquid is fed by means of a single 
central turbulence nozzle. A large flue gas desulfurization plant 
working by this process, with a flue gas partial flow of 500,000 Nm°*/ 
h, of the coal/oil-fired power plant at Wilhelmshaven, will soon start 
operation. A process survey is given of the whole plant, consisting of 
scrubber, concentrating station, lime milk station, and gravel filter 
station. 


14549 Three alternatives for flue gas desulfurization in depen- 
dence of cost parameters. Grumbrecht, V. (Steinmueller (L. u. C.) 
G.m.b.H., Gummersbach (Germany, F.R.)). pp 49-57 of In Tech- 
nische Verfahren zur Entschwefelung von Abgasen und Brennstof- 
fen. Duesseldorf, Germany, F.R.; VDI-Verl. (1976). (In German) 

From Colloquium on technical procedures for the desulfuri- 
zation of exhaust gases and fuels; Duesseldorf, Germany, F.R. (2 - 3 
Jun 1976). 

8 figs.; 1 tab. 

Three process variants for flue gas desulfurization are com- 
pared: Lime scrubbing with sludge deposition, lime scrubbing with 
gypsum production, and, as a regenerative process, MgO desulfuri- 
zation with the production of a gas rich in SO2 which may be re- 
used for industrial purposes. The costs of these three variants are 
compared on the basis of a 50% partial-flow flue gas desulfurization 
for a 700 MW coal-fired power station with a sulphur content of the 
fuel of 1%. Certain boundary conditions are assumed. 


14550 Flue gas desulfurization systems. Hemming, H. (Energie- 
und Verfahrenstechnik G.m.b.H. (EVT), Stuttgart (Germany, 
F.R.)). pp 59-66 of In Technische Verfahren zur Entschwefelung 
von Abgasen und Brennstoffen. Duesseldorf, Germany, F.R.; VDI- 
Verl. (1976). (In German) 

From Colloquium on technical procedures for the desulfuri- 
zation of exhaust gases and fuels; Duesseldorf, Germany, F.R. (2 - 3 
Jun 1976). 

17 figs. 

Flue gas desulfurization systems developed and tested in the 
USA will be adapted to the conditions in the FRG and optimized 
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according to the particular demands of power plant operation. Some 
characteristics of the systems already installed by ‘Combustion Engi- 
neering, Inc., Stanford/USA’ are described. A German project for a 
system to be installed in a 600 MW power plant is mentioned. 


14551 Mitsubishi-Jecco process. Remmers, K. (Thyssen Rhein- 
stahl Technik G.m.b.H., Duesseldorf (Germany, F.R.)). pp 67-71 of 
In Technische Verfahren zur Entschwefelung von Abgasen und 
Brennstoffen. Duesseldorf, Germany, F.R.; VDI-Verl. (1976). (In 
German) 

From Colloquium on technical procedures for the desulfuri- 
zation of exhaust gases and fuels; Duesseldorf, Germany, F.R. (2 - 3 
Jun 1976). 

3 figs.; 2 tabs. 

The article gives an outline of the gas desulfurization systems 
developed in Japan and installed there since 1964. The basic process 
is SOQ. separation with the aid of a lime milk suspension, with a 
marketable gypsum or a material ready for disposal as the final 
product. The process may be used in many different fields of 
application and may be varied according to the requirements (power 
plants, sintering plants, copper melting plants etc.). 


14552 Flaekt-Boliden process. Bengtsson, S. (Aktiebolaget 
Svenska Flaktfabriken, Vaexjoe). pp 79-81 of In Technische Verfah- 
ren zur Entschwefelung von Abgasen und Brennstoffen. Duessel- 
dorf, Germany, F.R.; VDI-Verl. (1976). (In German) 

From Colloquium on technical procedures for the desulfuri- 
zation of exhaust gases and fuels; Duesseldorf, Germany, F.R. (2 - 3 
Jun 1976). 

4 figs. 

The process has been developed for the desulfurization of 
waste gases of varying SO: concentration, e.g. from the processing 
of sulfidic ores or the combustion of fossil fuels. The SO2 adsorbent 
is citrate. In a second stage, the SO2-charged liquid is cleaned of 
SO, and the citrate is led back into the first stage after regeneration. 
The final product SO: may be sold (in liquid form) or processed in a 
contact plant to form sulphuric acid, or in a Claus plant to form 
elementary sulphur. At the moment, the Flaekt-Boliden process is 
being tested in a pilot plant with a flow rate of 5,000 m*/h in order 
to obtain design data for large-scale technical application. 


14553 Costs of desulfurization. Rentz, O. pp 149-161 of In 
Technische Verfahren zur Entschwefelung von Abgasen und Brenn- 
stoffen. Duesseldorf, Germany, F.R.; VDI-Verl. (1976). (In German) 

From Colloquium on technical procedures for the desulfuri- 
zation of exhaust gases and fuels; Duesseldorf, Germany, F.R. (2 - 3 
Jun 1976). 

12 figs.; 6 tabs.; 16 refs. 

The additional investment or costs of a flue gas desulfuriza- 
tion system as compared to the investment and costs of the produc- 
tion process proper are studied for the Land Baden-Wuerttemberg in 
an economic cost-benefit analysis with a special strategy. Of the 
possible SO2 emitters, the fossil-fired power plants were analyzed. 
Alternative fuels and general boundary conditions are determined, 
and some typical processes are selected from the large number of 
flue gas desulfurization processes as well as some typical methods of 
product treatment. Finally, combinations of processes, products, and 
power plant sites are considered. According to this analysis, there is 
no universal flue gas desulfurization process equally suitable for all 
sites. 


14554 Ash handling, storage, and utilization. Loftus, W.E. (Sar- 
gent and Lundy, Chicago). Proc. Am. Power Conf.; 38: 707-717(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Current power plant practices are increasing the amount of 
ash production. Therefore, utilization and storage of this byproduct 
become more important. An overview is presented of various tech- 
niques for the handling, utilization, and storage of ash generated by 
large utility coal-fired generating stations in sizes of 600 MW and 
above. 


14555 Trends in pollution control at coal-burning power plants. 
Baruch, S.B. (Edison Electric Inst., New York). Proc. Am. Power 
Conf.; 38: 817-824(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Trends in pollution control at coal-burning power plants are 
discussed under the following topics: environmental pollutants, com- 
bustion technologies, coal conversion processes, use of municipal 
waste, and the proposed Clean Air Act Amendments no significant 
a requirement for best available control technology. 

CS) 


14556 Flue gas desulfurization: controversial aspects examined. 
Mclivaine, R.W. (McIlvaine Co., Northbrook, IL). Proc. Am. Power 
Conf.; 38: 830-837(1976). 
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From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The following aspects of flue gas desulfurization (FGD) are 
discussed: future demand for FGD; equipment supply; cost; system 
reliability; specific FGD equipment including scrubbers, precipita- 
tors, moisture eliminators; and the handling of solid wastes from 
FGD systems. (LCL) 


14557 Zero-effluent throwaway SO, system design for high-chlo- 
ride, high-sulfur coal. Holhut, W.J. (Central Illinois Public Service 
Co., Springfield); Nelson, T.R.; Ellison, W.; Wilhelm, J.H. Proc. Am. 
Power Conf.; 38: 838-847(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The design and operation of a commercial waste-throwaway 
flue gas desulfurization system advancement adapting the concen- 
trated-active-alkali mode double-alkali process for a high-chloride 
Illinois coal-fired 575 MW power plant are described. This system 
requires closed liquid-loop operation with zero liquid effluent outfall. 
Scale prevention is achieved through segregated collection from the 
flue gas of coal tramp-components and by suppression of scrubbing 
liquid calcium-ion concentration. This high-availability gas cleaning 
process design, scheduled for late 1977 startup, is believed to be 
broadly applicable to high-chloride bituminous coal-fired power 
plants requiring stringent management of solid waste and waste 
water. 


14558 Programmed approach to precipitator preventive mainte- 
nance. Bibbo, P.P. (Research-Cottrell, Inc., Bound Brook, NJ). Proc. 
Am. Power Conf.; 38: 849-855(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Problems associated with the maintenance of electrostatic 
precipitators, precipitator failures caused by improper maintenance, 
and a proposed annual maintenance program are discussed. (LCL) 


14559 Evaluation of the effects of combustion modifications in 
controlling NO/sub x/ emissions at TVA’s Widows Creek Steam 
Plant. Hollinden, G.A.; Zielke, R.L. (Tennessee Valley Authority, 
Chattanooga). Proc. Am. Power Conf.; 38: 525-530(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Data indicate that combustion modifications will reduce NO/ 
sub x/ emissions from 30 to 50 percent, depending upon load and 
burner configuration. However, adverse effects in performance and 
reliability were observed: (1) carbon losses in the particulate in- 
creased. This is expected to affect ESP efficiency. (2) consistent 
reduction of boiler efficiencies occurred throughout load range of 
the boiler. (3) corrosive atmospheres developed in the boiler, causing 
significant water tube losses to occur on the side walls. (PCS) 


14560 NO/sub x/ reduction and performance optimization for 
three 400-MW tangentially-fired boilers. Jastrzebski, R.; Romaine, D. 
(Consolidated Edison Co. of New York, Inc.). Proc. Am. Power 
Conf.; 38: 531-537(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Reduction of excess Oz, control of air flow through the fuel 
compartments, and reduction of the number of burners firing all 
reduced the NO/sub x/ emissions. Burner performance efficiency 
was maintained by coordinating firing patterns, damper positions, 
and burner tilts. (PCS) 


14561 Design and operation experience with baghouse dust col- 
lectors for pulverized-coal-fired utility boilers: Sunbury Station, 
Holtwood Station. Phelan, J.H. (Wheelabrator-Frye Inc., Pittsburgh); 
Reisinger, A.A.; Wagner, N.H. Proc. Am. Power Conf; 38: 694- 
706(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

A fabric filter on a coal-fired boiler is an effective method of 
meeting today’s stringent air pollution requirements, especially for 
- eaaaailead dusts or where sulfur-content of coal varies widely. 


SITE SELECTION AND LAND USE 
REFER ALSO TO CITATION(S) 14555 


14562 Decision analysis: a methodology for solving complex 
problems in the utility industry; benefit-cost analysis, siting, and long- 
range planning. Nair, K.; Smith, W.S.; Kulkarni, R.B.; Sicherman, A. 
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(Woodward-Clyde Consultants, San Francisco). Proc. Am. Power 
Conf.; 38: 590-606(1976). 
From American power conference; Chicago, IL, USA (20 


The influence of an uncertain economy, environmental regu- 
lations, public and governmental attitudes toward energy conserva- 
tion and fuel availability must be considered in utility industry 
decisions. Decision makers must also consider, in addition to techni- 
cal and economic factors, such subjective issues as aesthetics, social 
impacts, and ecological considerations. The acceptance of these 
factors as necessary to the decision-making process has had a signifi- 
cant impact on the complexity of the problems facing decision 
makers in every industry. Concepts of decision analysis are dis- 
cussed, references to expository articles are presented, and the 
applicability of decision analysis techniques to some problems facing 
the utility industry is described. (LCL) 


14563 Modern techniques for site evaluation. Patterson, W.D.; 
Leporati, J.L.; Lekstutis, J.P. (Ebasco Services Inc., New York). 
Proc. Am. Power Conf.; 38: 607-614(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Significant progress in the methods used in siting major 
power facilities has occurred. Recent developments in automation 
and new techniques of analysis make it panaible to efficiently satisfy 
increasing demands for quality at less cost. The keys to modern 
techniques of power industry siting studies are a broad data base, 
efficient information processing, and an interdisciplinary approach. 
A multidisciplinary team now has available for utilization recent 
developments in remote sensing, imagery analysis, data storage and 
processing, computer classification and synthesis, and graphic dis- 
play. Important decisions are to be made utilizing all available data. 
The selection of a site can be explained and justified through 
computer graphic techniques. Questions or criticisms from Federal, 
state, or local authorities can often be answered by rapidly produc- 
ing a map or pictures to demonstrate a principle or approach. Such 
methods of land planning analysis help to optimize site location 
decisions while avoiding areas that would require costly preparation 
of extensive remedial action. These techniques ultimately result in 
better planned, more efficient, and more compatible facilities. 


14564 Power Plant Siting. Halpern, J.A.; O'Regan, D.M. 
(Dames and Moore, Cranford, NJ). Proc. Am. Power Conf.; 38: 615- 
624(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The primary objectives of performing siting studies for ther- 
mal power plants are to identify sites which (1) have the least 
amount of adverse environmental impact; satisfy the guidelines and 
criteria of various regulatory agencies; are economically attractive to 
the utility; and have a reasonably high degree of public acceptance. 
Secondary objectives of siting that are more legalistic and protective 
in nature include the comprehensiveness of evaluation, objectivity of 
data interpretation, and documentation of methodology and results. 
Siting methodology, data requirements and data evaluation are dis- 
cussed. (LCL) 


POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 14620, 15107, 15193, 15218 


14565 (AD-A—041893) Electric model for a cable clamp on a 
single wire transmission line. Final report. Tesche, F.M.; Liu, T.K. 
(Science Applications, Inc., Berkeley, Calif. (USA)). Jun 1977. Con- 
tract F29601-76-C-0125. 31p. NTIS PC A03/MF AOI. 

This report describes the development of a lumped element 
model for a grounded cable clamp on a single wire transmission line. 
With such a model, it will be possible to increase the accuracy of 
existing single line, internal EMP interaction computer codes by 
accounting for local perturbations in the transmission line geometry. 
It is shown that a typical cable clamp can be represented by a Tee 
network, having either inductances or capacitances as elements. The 
determination of these circuit elements is shown to be straightfor- 
ward, as they are simply related to the geometry of the cable clamp. 
(Author) 


14566 (AD-A—042850) Transmission and distribution cost data 
for use in community total energy system analysis with Fort Knox, 
Kentucky as an example. Final report June 1976—May 1977. Gold- 
man, S.B.; Best, F.R.; Golay, M.W. (Massachusetts Inst. of Tech., 
Cambridge (USA). Dept. of Nuclear Engineering). 30 May 1977. 
Contract DAAK02-74-C-0308. 25p. NTIS PC A02/MF AOI1. 

The purpose of this study is to estimate the capital costs of an 
electrical transmission and distribution (T and D) system. These 





APRIL 15, 1978 


costs actually refer to the marginal costs of modifying an existing T 
and D system to meet the requirements of a future planned total 
energy system which would be of a different capacity than that 
currently in place. The amount of equipment required for a given T 
and D system configuration is first determined. Then unit costs are 
derived and applied to the equipment needs, thus generating total T 
and D system costs. Marginal costs of the modified T and D system 
can then be computed. It is found that marginal T and D costs are 
not insignificant v.hen analyzing the economics of power generation, 
especially in the construction of electric-intensive total energy sys- 
tems. 


14567 (CONF-77098 1—1) Improved unitary and multicomponent 
gaseous insulators. Pace, M.O.; Christophorou, L.G.; James, D.R.; 
Pai, R.Y.; Mathis, R.A.; Bouldin, D.W. (Oak Ridge National Lab., 
Tenn. (USA)). 1977. Contract W-7405-ENG-26. 21p. Dep. NTIS, 
PC A02/MF AO1. 

From Conference on electrical/electronics insulation; Chica- 
go, IL, USA (26 Sep 1977). 

Improved unitary and multicomponent gaseous insulators are 
systematically designed according to detailed knowledge of funda- 
mental electron-molecule interactions. Knowledge of the electron 
attachment and electron slowing-down properties of dielectric 
gases/mixtures as functions of electron energy is shown to be 
especially significant. On the basis of such knowledge it is possible to 
improve the gaseous dielectric’s breakdown strength by effectively 
controlling the numbers and energies of the electrons present. Sever- 
al unitary (e.g., C4Fs, c-C,Fs, and iso-C,Fs) and multicomponent 
(e.g., CaFe/SFe/Ne and c-CyFs/CyFe/SFe/N2) gaseous systems have 
been tested and found to have better DC breakdown strength 
properties than SFs. These findings are reported and discussed. 


14568 (ORNL/TM—6113) High voltage research (breakdown 
strengths of gaseous and liquid insulators). Semiannual report, April 
1—September 30, 1977. Christophorou, L.G.; James, D.R.; Pai, R.Y.; 
Mathis, R.A.; Pace, M.O.; Bouldin, D.W.; Christodoulides, A.A.; 
Chan, C.C. (Oak Ridge National Lab., Tenn. (USA)). Nov 1977. 
Contract W-7405-ENG-26. 124p. Dep. NTIS, PC AO7/MF AOIl. 

Direct current breakdown strength measurements on a large 
number of multicomponent gas mixtures at low (approximately less 
than | atm) and high (approximately less than 5 atm) pressures led to 
the discovery of many gas mixtures of electron-attaching gases and 
strongly electron-attaching gases with Nz and CsFs which are supe- 
rior to SFs. Of special significance are mixtures containing C4F¢ 
(perfluoro-2-butyne). The breakdown strength of one such mixture 
(20 percent C4Fe to 80 percent SF¢) is approximately 30 percent 
higher than pure SF¢ under identical conditions, both at low (ap- 
proximately 0.7 atm) and high (4.6 atm) pressures. 
Perfluorocyclohexene (CsFio) and CsFs (perfluorocyclopentene) 
were found at low pressure (approximately 0.2 atm) to be, respec- 
tively, approximately 2.1 and 2.2 times better than SFs under compa- 
rable conditions; they both have a potential as additives in gas 
mixtures. The effect of the inelastic electron scattering properties of 
a gas via negative ion resonances in the low-energy range (1 to 
approximately 4 eV) on the breakdown strength has been demon- 
strated for He, No, and CO and binary mixtures of these with SF, 
and C,F¢ (perfluoro-2-butyne). The construction of a new high 
pressure (to approximately 11 atm), variable temperature (-50°C to 
+ 150°C) apparatus has been completed and a practical test facility 
utilizing cylindrical electrode geometries has been put into oper- 
ation; the first results on the latter apparatus were on SF¢-Ne and c- 
C,Fs—N2 mixtures. Studies of environmental effects of dielectric 
gases via their electron-impact-induced decompositions and analysis 
of their breakdown products have begun using mass spectrometry 
and gas chromatography; CsF¢ (perfluoro-2-butyne) seems to be 
resistant to electron-impact-induced decomposition indicating long- 
term stability. 


14569 Supply of energy to chemical plant with directly forced- 
cooled energy cables and HDPE cooling tubes: state of the art and 
developmental trends. Konrad, K.D.; Cornils, B.; Birnkraut, H.W. 
(Ruhrchemie A.G., Oberhausen (Germany, F.R.)). Chem.-Ing.-Tech.; 
49: No. 7, 549-552(Jul 1977). (In German). 

6 figs.; 1 tab.; 11 refs. 

Laying forced-cooled energy cables in cooling pipes made of 
high density polyethylene is of considerable advantage in building 
new plant and rebuilding old plant: the highly effective direct 
external forced cooling permits inexpensive, economical, and space- 
serving cable routing, and the use of flexible HDPE tubes ensures 
safety in every respect and that the cables can follow the contours of 
the site. In this way a combined supply system can be established for 
water/cooling water and electrical energy. 


14570 Investigations into the neutral-point treatment in medium 
voltage systems for rural supply. Kahnt, R. (Siemens A.G., Erlangen 
(Germany, F.R.)); Linder, H. (Isar-Amperwerke A.G., Dachau 
(Germany, F.R.). Abt. Schutzeinrichtungen). Elektrizitaetswirtschaft; 
76: No. 13, 403-409(Jun 1977). (In German). 
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Medium-voltage systems in the German Federal Republic are 
mainly operated with resonant earthing. The location of continuous 
earth faults, and the rising part of the cable, result in a check on the 
neutral-point treatment. An alternative is the low resistance earthing 
usual abroad. An investigation is made into the effects of this 
procedure on system operation; system protection; earthing, and 
interference with telecommunications installations. For this purpose 
the results of actual tests are quoted. Finally the author reports on 
the conclusions which led to the retention of resonant earthing in the 
20 kV system of the Isar-Amperwerke AG. 


14571 Power cables and the Hannover Fair 1977. Bax, H. Ener- 
giewirtsch. Tagesfragen; 27: No. 6, 412-416(Jun 1977). (In German). 

Development tendencies of electric power cables on the 
German market are seen in connection with the economic situation 
during the past few years. Not only conductor materials but also 
conductor insulation and cable fittings are discussed. In low- and 
medium-voltage systems (15-30 kV) the trend from the copper 
conductor to the economical aluminium conductor continued. In the 
EHV network one 400 kV cable system was installed, another one 
sold. In contrast to this, there were no orders of this size for 110 kV 
plastic-insulated cables so that for these there has not been the break- 
through. 


14572 System for the transmission of electrical energy. Falke, H. 
(to Allgemeine Elektricitaets-Gesellschaft AEG Telefunken Kabel- 
werke A.G., Moenchengladbach (Germany, F.R.)). German(FRG) 
Patent 2,538,133/A/. 10 Mar 1977. 7p. (In German). 

The invention concerns high-voltage cable for different load 
levels, into which either a hygroscopic, water-containing medium is 
led in order to increase the heat transfer from the conductor to the 
surrounding area, or, during higher loads, water for cooling is led 
through as described in patent application P2257133. According to 
this auxiliary patent application, the high-voltage cable displays a 
conductive layer consisting completely or partially of conductive 
foamed-plastic material between its conductor insulation and its 
sealed metal encasement. This may consist of either polyester foam 
or of foamed polyethylene or polyethylene-copolymer compound. 
This foam takes up the force resulting from the bulk stretching of the 
insulation and eases the stress on the metal encasement. 


14573 Economics of underground distribution cables. Mohajery, 
M. (Alcoa Conductor Products Co., Massena, NY). pp 59-66 of In 
Proceedings of the third annual UMR-MEC conference on energy: 
energy crisis, an evaluation of our resource potential. Morgan, J.D. 
(ed.). North Hollywood, CA; Western Periodical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

The economics of the primary underground distribution 
cables are considered. Single-phase circuits are examined using dif- 
ferent distribution system options. Within each option, the present 
worth of the total cost of the cable installation is optimized. If more 
than one option can be utilized, the appropriate costs are compared 
and the most economical option is selected. 


14574 Ordinance on securing electricity supply (electricity load 
management - EltLastV). Dated 21st July 1976. Franke, E. (Bundes- 
ministerium fuer Innerdeutsche Beziehungen, Bonn (Germany, 
F.R.)); Friderichs, H. (Bundesministerium fuer Wirtschaft, Bonn 
(Germany, F.R.)). Bundesgesetzblatt, Teil 1; No. 85, 1833-1848(Jul 
1976). (In German). 

In order to secure public electricity supply, a load manage- 
ment for electric power has been elaborated. The highest economy 
authorities of the Laender in their capacity as regional load manag- 
ers and the BMW as Federal load manager are responsible for load 
management. 


14575 Grounding and cathodic protection design. Haddad, S.Z. 
(Sargent and Lundy, Chicago). Proc. Am. Power Conf.; 38: 1050- 
1060(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The function of grounding is to provide protection to electri- 
cal equipment and safety to personnel during disturbances on the 
electric power system, while the function of cathodic protection is to 
prevent corrosion on underground metallic structures. The roles of 
the two systems are evidently different. This probably explains why 
most engineers think of the two systems as independent and unrelat- 
ed systems. In reality, however, they are not. The two systems are 
installed underground in close proximity in the general plant area. 
This sharing of the soil environment gives rise to interaction be- 
tween the two systems. The basic grounding and cathodic protection 
requirements are reviewed, the adverse effects of this interaction are 
discussed, and the improved performance of both systems and over- 
all cost savings can be achieved by proper coordination between the 
two systems at the early design stages are described. It is concluded 
that the adverse effects of the grounding system on underground 
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piping and other metallic structures can be neutralized and resolved 
in an effective and economical way. This is achieved by recognition 
of the potential problems and proper coordination in the design of 
the two systems. The use of lead-covered copper ground conductor 
and stainless steel ground rods for the materials of the grounding mat 
is recommended. The routing of ground cable has serious implica- 
tions in terms of safety and corrosion prevention. The engineer 
should be familiar with both fields so that one objective is not 
achieved at the expense of the other. 


14576 EPRI research objectives in power system dynamic simula- 
tion. Anderson, P.M. (Electric Power Research Inst., Palo Alto, 
CA). Proc. Am. Power Conf.; 38: 1155-1164(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

EPRI power system dynamic simulation research projects are 
aimed at providing accurate simulation of any feasible power system 
disturbance and its effects on system behavior for up to 20 minutes 
following the disturbance. The simulation should be capable of 
representing system separation and should accurately compute the 
dynamic behavior of separated segments of the system. The planning 
of this research is discussed. It is believed that improved and 
economical dynamic simulation capability can be achieved by the 
early 1980's. (LCL) 


14577 Computerizing distribution operations. Handy, R.F. (Gil- 
bert/Commonwealth, Reading, PA); Scott, W.G. Proc. Am. Power 
Conf.; 38: 1263-1270(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Modern Supervisory Control and Data Acquisition systems in 
use or contemplated for use in computerized electric power distribu- 
tion systems are discussed. (LCL) 


14578 Constructing electric distribution lines for raptor protec- 
tion. Smith, W.E.; Nelson, M.W. (Idaho Power Co., Boise). Proc. 
Am. Power Conf.; 38: 1294-1303(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

U.S. Federal law under the National Environmental Policy 
Act mandates the protection of birds of prey, including the eagle. 
Changes in the design and construction of power transmission line 
equipment, particularly power line poles, which will protect eagles 
and other birds from electrocution are discussed. (LCL) 


14579 T and D technology update, 1976. Perry, E.R. (Electric 
Power Research Inst., Palo Alto, CA). Proc. Am. Power Conf.; 38: 
1327-1341(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The planning, organization, management, and objectives of 
EPRI-sponsored research programs on power transmission and dis- 
tribution (T and D) are discussed. These programs include studies of 
substation equipment; overhead transmission; underground transmis- 
sion; system security and control; and rotating electrical machinery. 
It is foreseen that, over the next 5 years, T and D research programs 
will represent 17 percent of EPRI's total budget and will cost $65 
million over their contract lifetimes. (LCL) 


AC SYSTEMS, EHV AND UHV 
REFER ALSO TO CITATION(S) 14940 


14580 Space-charge effects in long coaxial vacuum transmission 
lines. Poukey, J.W.; Bergeron, K.D. (Plasma Theory Division: 5241, 
Sandia Laboratories, Albuquerque, New Mexico 87115). Appl. Phys. 
Lett.; 32: No. 1, 8-10(1 Jan 1978). 

A new two-dimensional time-dependent electromagnetic par- 
ticle code is applied to the high-voltage pulsed power flow problem 
in a long self-magnetically insulated coaxial line. It is found that the 
current leakage occurs only near the front of the voltage pulse, that 
energy transport is very efficient at high voltages, and that the 
electrons in the insulated region do not get close to the anode. 


14581 Materials for transformer tanks. Green, H.E. Arch. Ener- 
giewirtsch.; 31: No. 8, 733-741(Aug 1977). (In German). 

The material most frequently used for the manufacture of 
transformer tanks is still structural steel; in view of the increasing 
capacities of transformers, the desire to make them lighter necessi- 
tates the use of aluminium alloys. This article compares these and 
other materials; manufacture problems and considerations concern- 
ing the construction are also dealt with. 


14582 Combined insulator chain for 330 kV transmission lines. 
Alexandrov, G.N.; Kagan, V.G. (Leningradskij Politekhnicheskij 
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Inst. (USSR)). Arch. Energiewirtsch.; 31: No. 8, 702-708(Aug 1977). 
(In German). 

The article reports on investigations of a single and a com- 
bined insulator chain for 33 kV lines. In the open-air test stand of an 
ultrahigh-voltage laboratory, the following basic properties were 
tested: Voltage distribution along a chain of dry, clean insulators, 
dry sparkever voltages at operating frequencies, wet sparkover 
voltages on soiled insulators. 


14583 VPE single core medium voltage cables in EVU supply 
networks. Reuter, E. (Elektromark Kommunales Elektrizitaetswerk 
Mark A.G., Hagen (Germany, F.R.). Elektrotechnische Abt.). Ener- 
giewirtsch. Tagesfragen; 27: No. 2, 102-108(Feb 1977). (In German). 

From VDE meeting on medium- and high-voltage cabels in 
industrial network; Essen, Germany, F.R. (11 Nov 1976). 

This paper gives a brief outline of the different cable con- 
structions and constructional parts of medium voltage cables (10 - 20 
kV) in power supply networks. At medium voltage (particularly at 
20 kV), single core cables are being used to an increasing extent, 
preferably for station supplies and for pole mounted cables. Polymer- 
ized polyethylene (VPE) is used as insulating material for this cable; 
according to present knowledge it is suitable for the insulation of 
power cables for all voltages up to 110 kV. 


14584 Insulating materials for cables: state of the technology and 
future developments. Blechschmidt, H.H. (Hessische Elektrizitaets- 
A.G., Darmstadt (Germany, F.R.)). Energiewirtsch. Tagesfragen; 27: 
No. 2, 94-100(Feb 1977). (In German). 

From VDE meeting on medium- and high-voltage cables in 
industrial networks; Essen, Germany, F.R. (11 Nov 1976). 

This article gives a summary of old and new insulating 
materials for electrical cables. The electrical properties of some 
polymer insulating materials (PVC, polyethelene (PE), polymerised 
polyethelene (VPE), polypropylene) are compared in a table with 
the properties of paper insulation. The changeover from oiled paper 
to plastic insulation is almost complete for low voltage cables. Soft 
PVC is the dominant insulating material in this field. For medium 
voltage cables (10 kV and 20 kV supplies) and for high voltage 
cables (60 kV and 110 kV supplies) there is a trend to plastic PE/ 
VPE, because these insulating materials have better electrical prop- 
erties than PVC. 


14585 Air insulated cables for medium and low voltage supplies of 
the EVU. Dienstel, S. Energiewirtsch. Tagesfragen; 27: No. 2, 113- 
121(Feb 1977). (In German). 

From VDE meeting on medium- and high-voltage cables in 
industrial networks; Essen, Germany, F.R. (11 Nov 1976). 

Air insulated cables and insulated overhead cables are electri- 
cal components, which, by the use of new insulating materials and 
technology, are particularly suitable for the introduction of systems 
for overhead power transmission plants. They combine the favorable 
properties of underground cables, such as compact construction and 
low inductance, with their high mechanical strength. The present 
report deals with the construction, accessories and technical proper- 
ties of these cables. The constructional and operational aspects of 
such systems and their costs are also discussed. 


14586 Bonneville Power Administration's high-voltage and me- 
chanical test facilities. Annestrand, S.A.; Batiste, A.R. (Bonneville 
Power Administration, Vancouver, WA). Proc. Am. Power Conf; 38: 
1041-1049(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Facilities developed for the electrical and mechanical testing 
of equipment for EHV AC, EHV DC, and UHV transmission 
systems and the tests performed in the facilities are described. 
Hardware for 1200 kV systems have been tested to and in the design 
of prototype UHV power transmission lines. (LCL) 


14587 Surge-suppressing resistors applied to 345- and 500-kV 
disconnect switches. Crino, A.D. (Allis-Chalmers Corp., Portland, 
OR); Lott, D.L.; Stump, K.B. Proc. Am. Power Conf; 38: 1061- 
1066(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The use of a simple 345- or 500-kV disconnect switch which 
can be adapted for safety switching bus sections and/or unloaded 
transformers is described. The switch-mounted resistors can be quite 
effective in suppressing overvoltage transients on both energization 
and deenergization. They also significantly reduce unloaded trans- 
former inrush crrents on energization. By switching the load with 
low side breakers, the initial cost and maintenance can be reduced. 
This is particularly true if the high voltage breaker or interrupter has 
preinsertion resistors in both the opening and closing cycle. 


14588 Tennessee Valley Authority 500-kV shunt capacitor bank. 
Hanks, G.R. (Tennessee Valley Authority, Chattanooga); Masic, 
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P.C.; Harder, J.E.; Olliver, J.C. Proc. Am. Power Conf.; 38: 1067- 
1072(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The design and operation, of a 500-kV shunt capacitor bank 
selected by TVA as the most favorable alternative for providing 
satisfactory voltage levels in the Memphis area are described. It is 
the economic solution to providing local system voltage support 
during first contingency conditions. (LCL) 


14589 Reliability testing of power circuit breakers. Wiseman, 
N.E. (Allis-Chalmers Corp., Jackson, MS). Proc. Am. Power Conf; 
38: 1073-1077(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The reliability of equipment for the electric power industry 
has become increasingly important with increasing power demands. 
Reliability testing is one key to improving equipment reliability. 
Reliability demonstration testing, and specifically its use on power 
circuit breakers, is discussed in detail. It is concluded that the use of 
reliability testing techniques on power industry products can sub- 
stantially reduce operating costs and expand effective system capac- 
ity by significantly reducing unplanned outages. (LCL) 


14590 Three options for increasing long distance power transmis- 
sion, Camburn, R.D. (Gilbert/Commonwealth, Jackson, MI). Proc. 
Am. Power Conf.; 38: 1129-1136(1976). 

From American powe: conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Based on this overview of events past, present, and future, it 
appears that the trend now observed will prevail and that we will 
continue to search for ways to transmit more power over longer 
distances for each right-of way utilized, but by other means than in 
the past. Specifically, we will be increasingly motivated to seek 
alternatives to the traditional solution of increasing ac voltage. Since 
we are yet near the beginning of this new path, there are many 
things to be explored and resolved. The most immediate need is for a 
comprehensive approach to the problem as a whole and in all of its 
aspects, as opposed to piece-meal consideration of a single device. In 
this respect, the years just ahead appear to offer great challenge. 


14591 Static shunt compensation for voltage flicker reduction and 
power factor correction. Gyugyi, L.; Otto, R.A. (Westinghouse Elec- 
tric Corp., Pittsburgh). Proc. Am. Power Conf.; 38: 1271-1286(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

It is shown that a static VAR generator comprising a capaci- 
tive filter network and a thyristor-controlled inductor can effectively 
compensate for rapid and unbalanced load variations and is able to 
maintain system voltage and power factor, even under extremely 
adverse load conditions. The performance of such a static compen- 
sating system is, however, dependent on the principles of control 
employed, the adequacy of the VAR rating, and the electrical 
characteristics of the filter network. In arc furnace applications, the 
VAR generator must be rated for unbalanced load conditions and 
the capacitive filter network must be designed to be compatible with 
the ac system impedance, and with the spectrum of the furnace 
current that contains both odd and even harmonics. 


14592 Electrical characteristics and associated design consider- 
ations for 34.5-kV distribution systems. Procario, J.C. (Cincinnati 
Gas and Electric Co.). Proc. Am. Power Conf.; 38: 1287-1293(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The electrical performance of Cincinnati Gas and Electric 
Co.'s 34.5 kV power distribution system in rural Ohio is summarized. 
Information is included on system design, operating problems and 
differences with low-voltage systems. This study shows that there 
are certain operating disadvantages to the 34.5 kV distribution, but 
that these can be overcome without much difficulty. Ferroresonance 
can be overcome by use of grounded-wye transformers, relatively 
small BIL-to-system voltage ratio proves to be adequate, acceptable 
lightning performances can be obtained by application of lightning 
arresters to all phases, and fault currents can be handled by expulsion 
and current-limiting fuses. Distribution at 34.5 kV has become both 
economically and technically feasible in the CG and E system. 


14593 Design of a static time-overcurrent relay as affected by its 
application. Manley, R.C. (General Electric Co., Philadelphia); 
Powell, L.J. Proc. Am. Power Conf.; 38: 1304-1319(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 
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The design, operation, uses, and performance of the General 
Electric Type SFC static time overcurrent relay are reviewed. It is 
shown that the solid-state SFC overcurrent relay represents a signifi- 
cant advance in protective relaying and offers the relay engineer a 
new tool with which to overcome some of the application difficulties 
he has faced in the past with electromechanical relays. With the SFC 
relay, Overcurrent protection can be accomplished with greater 
precision and with reduced backup clearing times. Because the SFC 
static overcurrent relay costs more than conventional electrome- 
chanical overcurrent relays, the benefits of the relay are subject to 
careful economic analysis. It is expected that electromechanical 
relays will continue to be satisfactory for the vast majority of 
applications, with the SFC static relay available as an alternative for 
use in situations where its greater cost can be justified in terms of 
meeting specific requirements. 


14594 19th century tunnel for 20th century energy. Foss, J.C. 
(Commonwealth Edison Co., Chicago); Sandelin, N.L. Proc. Am. 
Power Conf.; 38: 1342-1350(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The use of the Chicago Freight Tunnel System, built in 1899, 
for the installation, in 1976, of a 138-kV underground power trans- 
mission cable system is described. (LCL) 


14595 Interpreting statistical switching surge line performance 
using automated graphics. Priest, K.W. (Allis-Chalmers Corp., West 
Allis, WI). Proc. Am. Power Conf.; 38: 1351-1357(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

A graphical method of interpreting both the input and output 
of a statistical line design program is described. The automatic 
generation of diagrams and graphs illustrating the input data reduces 
the chance for input errors and provides a convenient summary. The 
output graphical comparisons prove to be a practical and economical 
approach to interpret the results of statistical line design programs. 
The user may easily identify weak links in the design and explore 
alternative solutions. The unique abilities of the HYSIM method 
permit the user maximum flexibility in modifying or redesigning the 
type of output graphics needed. The graphic displays are a valuable 
tool in the practical design of modern transmission lines. 


14596 Ripple control: a proven load management tool. Van Heek, 
J. (Brown Boveri, Mannheim, Germany); Stys, Z.S.; Stillhard, C. 
Proc. Am. Power Conf.; 38: 1375-1380(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Dramatic increases in fuel and construction costs, objections 
to the building of new generating capacity, and customer resistance 
to rate increases require utilities to take a hard look at existing 
systems, as well as required future expansion, with a view toward 
load management providing optimal efficiency. Ripple control is a 
unidirectional remote control system using existing transmission and 
distribution line facilities for control signal propagation. Its capabili- 
ties and reliability have been established and proven over a 25-year 
period. Technical details of the hardware are described. Cost bene- 
fits are analyzed, and a brief discussion of the world’s largest system 
controlling peak demand within a 6000 square mile area is included. 


DC SYSTEMS 
REFER ALSO TO CITATION(S) 14586 


14597 CPA/UPA +-400-kV HVDC project. Poppens, A.E. 
(Gilbert/Commonwealth, Jackson, MI); Heiser, R.J.; Nelson, J.M. 
Proc. Am. Power Conf.; 38: 1402-1410(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469 

A 400-kY HVDC project developed to transport electric 
power 410 miles from a 1100-kW power plant under construction in 
North Dakota to Minnesota is described. Information is included on 
transmission line route selection; environmental aspects; design and 
testing of conductors, insulation, grounding equipment, power 
towers, and converter terminal. The overall system is to be complet- 
ed in 1979. (LCL) 


14598 General trends in the development of +-400 kV to +--1200 
kV HVDC systems and areas of application. Hingorani, N.G. (Elec- 
tric Power Research Inst., Palo Alto, CA); Ellert, F.J. Proc. Am. 
Power Conf.; 38: 1411-1423(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

General trends in the development of hvdc systems are dis- 
cussed, with specific reference to actual projects as indicators of 
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such trends. Present systems rated +-250 kV to +-400 kV and 
potential future projects rated up to +-1200 kV are considered. 
Signigicant improvements achieved in both equipment design and 
system design concepts have had and will continue to have a very 
real impact on such trends and these improvements are also dis- 
cussed. 


14599 Some electrical design considerations of HVDC lines. 
Shah, K.R. (Gilbert/Commonwealth, Jackson, MI). Proc. Am. Power 
Conf.; 38: 1424-1431(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

In the past, justification of transmission of electric energy by 
overhead hvdc lines was simply based on comparing the capital 
costs of de valve facilities and associated dc transmission lines with 
ehv ac transmission lines. These hvdc transmission lines were only 
designed for economica! reasons, with little consideration for the 
environment they traversed. However, regulatory and environmen- 
tal guidelines of various state and Federal agencies add a new 
dimension to the design of hvdc transmission systems. The impact of 
these guidelines is discussed. Based on the analysis presented, it is 
concluded that consideration of allowance for funds during con- 
struction will increase break-even distance above which hvdc will be 
more economical than ehv ac transmission systems; valve manufac- 
turers will play a dominant role in the determination of voltage 
levels of hvdc transmission systems; environmental guidelines of 
various state and Federal agencies will increase the cost of hvdc 
transmission systems; in order to exploit the full potential of hvdc 
systems, additional research work to establish limits on the permissi- 
ble ground level dc electric field produced by both dc voltage and 
ion currents must be undertaken; and additional studies should be 
made of dc audible noise to establish annoyance levels. 


SUPERCONDUCTING AND CRYOGENIC SYSTEMS 


14600 Tubular electrical conductor made up of individual super- 
conducting conductors. Penczynski, P. (to Siemens AG). US Patent 
3,904,809. 9 Sep 1975. Priority date 1 Mar 1973, German, Federal 
Republic of (F.R. Germany). 6p. 

An electrical conductor which is particularly useful in the 
transmission of three-phase current is described. The conductor 
comprises an inner conductor made up of a plurality of individual 
superconducting conductors arranged in a layer and an outer con- 
ductor also made up of a plurality of individual superconducting 
conductors, surrounding the inner conductor concentrically and 
spaced therefrom, each individual superconductor consisting of a 
normally conducting carrier coated with a layer of superconducting 
material in which each carrier is subdivided in the longitudinal 
direction into at least two parts which are electrically insulatiag 
from each other to increase the short circuit current capacity of the 
conductor. 


14601 Electrical conductor made up of individual superconduct- 
ing conductors. Penczynski, P. (to Siemens AG). US Patent 
3,876,823. 8 Apr 1975. Priority date 14 Feb 1973, German, Federal 
Republic of (F.R. Germany). 6p. 

An electrical conductor is described which is particularly 
useful in the transmission of three-phase current. An inner conductor 
is made up of a plurality of individual super-conducting conductors 
arranged in several layers. An outer conductor is made up of a 
plurality of individual superconducting conductors, surrounding the 
inner conductor concentrically and spaced from it. The individual 
conductors of the inner conductor are of an elliptical cross section 
with their major axes perpendicular to radials of the inner conductor 
resulting in a conductor having ac losses which are relatively small. 


14602 Terminators for electrical superconductor cable installa- 
tions. Heumann, H.; Kuhmann, H. (to AEG-Telefunken Kabelwerke 
AG). US Patent 3,865,968. 11 Feb 1975. Priority date 6 Oct 1972, 
German, Federal Republic of (F.R. Germany). 6p. 

A terminator (including a cable fitting which terminates a 
superconductor cable but which leads, instead of to a lead-out bolt, 
for example to a standard conductor of an adjoining cable) for an 
electrical superconductor cable installation has a zone of tempera- 
ture increase from superconductor to normal conductor in the 
direction of the terminator longitudinal axis, separated from the zone 
of electrical field reduction. Advantageously, the temperature in- 
crease zone, which contains a heat-exchange system, is disposed 
outside, preferably below, the terminator external insulator sur- 
rounding the normal conductor. 


ERA VOL. 3, NO. 7 
NUCLEAR POWER PLANTS 


REFER ALSO TO CITATION(S) 14463, 14516, 14527, 14562, 
14961, 15095 


14603 Report on the international conference on nuclear power 
and its fuel cycle. Sitzlack, G.; Ackermann, G.; Fischer, W.; Kreis, 
M.; Liewers, P.; Nebel, D.; Rabold, H.; Roehnsch, W.; Rossbander, 
W. (Staatliches Amt fuer Atomsicherheit und Strahlenschutz, Berlin 
(German Democratic Republic)). Kernenergie; 20: No. 11, 341- 
365(Nov 1977). (In German). 

From International conference on nuclear power and its fuel 
cycle; Salzburg, Austria (2 - 13 May 1977). 

A comprehensive review is given on the International Con- 
ference on Nuclear Power and its Fuel Cycle organized by the 
IAEA. 


14604 Two-reactor solution spells kiss of death for the SGHWR 
option. Butler, P. Engineer; 245: No. 6333, 28-29(11 Aug 1977). 

The main points from the National Nuclear Corporation’s 
assessment of thermal reactors are summarised. Three systems 
SGHWR, AGR, and PWR were examined. The NNC suggests 
extending the AGR programme while at the same time developing a 
PWR. 


14605 Disciplined approach to the guarantee of quality in design 
and manufacture of nuclear plant. Common, D.K.; Garrard, R.S. 
(Central Electricity Generating Board, London (UK)). J. Br. Nucl. 
Energy Soc.; 16: No. 3, 257-260(Jul 1977). 

An outline is given of the key activities considered to be 
relevant to future nuclear plant project, in the field of quality 
assurance. Reference is made to the quality documents issued by the 
Central Electricity Generating Board. A system of tiered documen- 
tation envisaged for the SGHWR is described. 


14606 Problems associated with the production and implementa- 
tion of quality plans. Nicholson, S. (Whessoe Ltd., Darlington (UK)). 
J. Br. Nucl. Energy Soc.; 16: No. 3, 277-279(Jul 1977). 

Quality plans are reviewed in the context of nuclear power 
stations to be supplied to the requirements of CEGB standard QA 
421. The requirements for the plan format and some of the problems 
arising in implementing the plan are summarised. 


14607 Nuclear problems 1977. From addresses and speeches at 
the reactor meeting in Mannheim. Atomwirtsch., Atomtech.; 22: No. 5, 
262-269(May 1977). (In German). 

From Reactor congress 1977; Mannheim, Germany, F.R. (29 
Mar - 1 Apr 1977). 

Important excerpts of 4 opening addresses of the Reactor 
Meeting 1977 are presented. The speakers Ratzel (chief burgomaster 
of Mannheim), Friderichs (Federal Minister for Economic Affairs), 
Levi (chairman of the KTG) and Mandel (president of the Deut- 
sches Atomforum) dealt with the basic subjects of energy policies, 
growth, and nuclear energy and with interconnections to social and 
economic developments. 


14608 Nuclear program controversy. Gruhier, F. Sci. Avenir; No. 
363, 450-464(May 1977). (In French). 

The various national nuclear programs are compared: the 
French program has been, till now, less slowed than many programs 
in other countries and Superphenix is actually the most ambitious 
breeder program. The French programs of nuclear equipments are 
comparable in volume to those in Soviet Union though the last 
country is twenty times more important in surface and five times as 
for the population. The United States are the only Country to have 
larger programs, but only in theory: orders for new power plants are 
nearly stopped in the United States as they are in the Federal 
Republic of Germany and in Japan. Then nuclear supporters in 
France are shown comparatively to profit by a preferential conjunc- 
ture, seeing that power plant construction is going on without 
meeting severe obstacles. 


14609 Annual report and account of the Japan Atomic Energy 
Research Institute, for fiscal 1975. Jpn. Heart J.; No. 1975, 1-29(Mar 
1977). 

Works in the JAERI from April 1975 to March 1976 are 
described. In the fiscal year, while the importance of nuclear energy 
was re-stressed, its safety aspect was also mounting. Among features 
in the JAERI were thus criticality of a NSRR (Nuclear Safety 
Research Reactor), completion of the conceptual design of a mullti- 
purpose high-temperature gas cooled reactor, and start of the devel- 
opment of a critical fusion plasma testing device. The annual report 
is presented covering safety research, multi-purpose high-tempera- 
ture gas cooled reactor, nuclear fusion, fundamental studies, radi- 
ation applications, facility operation and safety management, re- 
search support and external affairs, and international cooperation; 
and the financial accounts. 
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14610 Method for the utilization of waste heat, especially from 
nuclear power plants, in connection with processing sewage water and 
industrial waste water and in connection with the generation of motion- 
al energy whilst continuous heat recovery takes place and a device for 

out this method. Borst, A.H. German(FRG) Patent 
2,516,126/A/. 20 Jan 1977. 11p. (In German). 

A method is proposed by which the waste heat for nuclear 
power plants is used for distilling waste water, thus creating drinking 
water. A pressure vessel with appropriate pipes and control ele- 
mentes, in which this process is to be carried out, is described. 


14611 Energy, growth and atomic energy. French and interna- 
tional prospects and realities. Bull. Inf. Sci. Tech. (Paris); No. 221, 
p.(1977). (In French). 

This document is in three parts: Part 1, in the form of a 
questionnaire, makes it possible to cover various essential aspects of 
problems related to energy, by means of a few generally simple 
questions. Part 2 contains answers to the questionnaire by reference 
to a series of thorough Appendixes. Part 3, consisting of these 
Appendixes, reinserts these answers within complete, overall infor- 
mation units, especially statistical. This part is preceeded by a highly 
detailed table of contents of these Appendixes and their contents. 


14612 Report of the Experts’ Committee on Advanced Power 
Reactor Development on measures of the development. Genshiryoku 
Tinkai Geppo; 21: No. 8, 2-8(Oct 1976). (In Japanese). 

A report of the Committee on the policy of advanced reactors 
development in Japan, submitted to the AEC of Japan, is presented: 
utilization of light water reactors, establishment of Japan's own fuel 
cycle, development of a fast breeder reactor, development of an 
advanced thermal reactor, development of a multi-purpose high- 
temperature gas cooled reactor, introduction of overseas advanced 
reactors, the set up of utilizing developed reactors, and general 
research and development. In usage of nuclear power in Japan 
which has little energy resources, its development is necessary both 
in electric power generation and in industrial processes. 


14613 Scheme and upper temperature selections for the low- 
temperature type of a high-power NPP with a fast reactor and 
dissociating coolant. Bubnov, V.P.; Bunin, E.N.; Nesterenko, LE. 
(AN Belorusskoj SSR, Minsk. Inst. Yadernoj Ehnergetiki). Vestsi 
Akad. Navuk BSSR, Ser. Fiz.-Energ. Navuk; No. 4, 5-7(1976). (In 
Russian). 

Two approximately equal, from the economical point of 
view, regions with respect to the upper cycle temperature have been 
found out on the basis of engineering and economic calculations in a 
wide range of thermodynamic parameters. Several optima availabie 
are accounted for by N2O, specific properties. The investigation of 
thermodynamic, engineering and economic characteristics of NPP in 
the low-temperature range of the cycle, t=230-350 deg C has been 
carried out. The interest for low temperatures results from the fact 
that they allow using low-alloyed metal uranium as nuclear fuel for a 
fast reactor which favorably affects reactor physical characteristics. 
It is to be noted that in all versions of thermodynamic calculations of 
a reactor with the dissociating gas a single requirement is followed: 
the coolant in a reactor and turbines should be in the gaseous state. 
Proceeding from this principle, the upper temperature versions, 
t=230-300 deg C, are treated for a scheme with an intermediate 
regeneration and removal. The versions at t=280-350 deg C are 
calculated for a scheme with an intermediate regeneration. 


14614 Nuclear hydrogen power stations. Eroshov, M.E. (AN 
Belorusskoj SSR, Minsk. Inst. Yadernoj Ehnergetiki). Vestsi Akad. 
a BSSR, Ser. Fiz.-Energ. Navuk; No. 3, 32-37(1976). (In Rus- 
sian). 

Short information about investigations on hydrogen energe- 
tics being carried out in the USSR as well as a review of the world 
literature on this subject are given. Combined cycles of thermoche- 
mical and electrochemical reactions applied for hydrogen and 
oxygen production from water are shown to be of interest, as a 
number of reactions in a cycle may be reduced to two, and the 
temperature of processes may be decreased to the temperature range 
specific to modern reactors. Construction features of nuclear-hydro- 
gen power stations producing hydrogen through the use of thermo- 
electrochemicai cycles are considered. It is shown that at this stage it 
is possible to reduce time and expenses needed for realization of 
hydrogen production on a wide scale as compared to other reaction 
cycles requiring high temperatures and consequently, construction 
of high-temperature reactors. The conditions of energy and water 
transport at great distances by using hydrogen lines and the possibili- 
ties of development of desert and arid lands by using this mode of 
Operation are considered. Possible ecological effect of hydrogen 
energetics development on the environment is pointed out, in par- 
ticular, when power complexes are concentrated on a limited area. It 
4 shown that it is reasonable to locate nuclear-hydrogen stations on 
shores. 
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14615 Nuclear power generation plan in France. Dejou, A. 
(Electricite de France, 75 - Paris). Genshiryoku Chosa Jiho; No. 9, 77- 
90(1976). (In Japanese). 

From 9. annual conference of the Atomic Industrial Forum; 
Tokyo, Japan (10 Mar 1976). 

The nuclear power generation plan in France was drawn up 
by taking the prediction of economical growth and power consump- 
tion, the capital cost and fuel cost, and also the reduction of the 
dependence on foreign energy resources and the saving of foreign 
currency into consideration. The nuclear power generation plan in 
France started with natural uranium-gas-graphite type reactors, and 
at present, 8 reactors are in operation. The policy of interrupting the 
development of this type of reactors and changing to PWRs was 
decided because of economical reason and the intention to advance 
into foreign markets. BWRs were abandoned because the cost of 
development was too expensive and the division of the domestic 
market should be avoided. The nuclear power stations of 900,000 
kW being planned now comprise 32 reactors, and 6 of them were 
already ordered. 16 reactors will start the operation from 1979 to 
1981. The light water reactors of 1.3 million kW will be adopted 
from 1982. Also the development of liquid metal FBRs was decided. 
In 1985, the power consumption will be 385 billion kWh, and the 
nuclear power will amount to about 49%. The policy of siting 
nuclear power stations in France is explained. 


14616 Nuclear power program and its issues. Ito, T. (Kansai 
Electric Power Co., Inc., Osaka (Japan)). Genshiryoku Chosa Jiho; 
No. 9, 64-76(1976). (In Japanese). 

From 9. annual conference of the Atomic Industrial Forum; 
Tokyo, Japan (10 Mar 1976). 

In order to cope with the change of the basic economic 
condition after the oil shock, the Japan Atomic Industrial Forum set 
the target value for the development of nuclear power generation, 
examined the factors to restrict its attainment closely, and studied 
the concrete measures to solve the problems. The yearly average 
growth of GNP and the yearly average rate of increase of the 
demands for primary energy and electric power till 1990 were 
estimated. In order to decide the optimum combination of power 
sources to meet the power demand, the reduction of the dependence 
on oil and the development of domestically produced energy, the 
sharp rise of oil price, and the reduction of the total cost of power by 
the combination of nuclear power generation and pumping-up power 
generation were taken into consideration. The nuclear power gen- 
eration facilities will grow to 49 million kW in 1985 and 90 million 
kW in 1990. The proportion to total power generation facilities will 
be 25.6% and 35.3%, respectively. The yearly rate of development 
during the period will be about 8 million kW. It was assumed that 
the type of reactors would be only light water type. Economically, 
nuclear power generation is superior to thermal power generation if 
the coefficient of utilization of the facilities is more than about 30%. 


14617 Year of nuclear regulation under the U.S. energy reorgani- 
zation act. Mason, E. (Nuclear Regulatory Commission, Washington, 
D.C. (USA)). Genshiryoku Chosa Jiho; No. 9, 133-144(1976). (In 
Japanese). 

From 9. annual conference of the Atomic Industrial Forum; 
Tokyo, Japan (10 Mar 1976). 

A year’s experience of the US NRC activities is presented. As 
the introduction, the birth of NRC and ERDA is historically re- 
viewed and their basic functions are elucidated. The organizational 
structure of the NRC is also described. The relations between NRC 
and ERDA and other federal or state authorities are explained for 
various areas such as environmental protection and research and 
development program. Relations with other countries or organiza- 
tions, including IAEA, are also shortly described. The problems 
about the NRC staffs are presented in relation with the recently 
resigned staff. To improve the public understanding, the NRC is 
making efforts through various investigations, educational activities, 
and public hearings. 


14618 Nuclear power administration in F.R. Germany. Schmidt- 
Kuester, W.J. (Bundesministerium fuer Forschung und Technologie, 
Bonn (Germany, F.R.)). Genshiryoku Chosa Jiho; No. 9, 145- 
152(1976). (In Japanese). 

From 9. annual conference of the Atomic Industrial Forum; 
Tokyo, Japan (10 Mar 1976). 

The brief history, projects, administration, licensing and inter- 
national cooperation on the atomic power in FRG are reported. 
FRG has spent the government budget of DM 16 billion for the 
research and development on the peaceful utilization of atomic 
power since 1955, and 10,000 employees of government institutions 
and 25,000 employees of industries are working at present. The 
second part of this report deals with the government projects. Two 
basic measures for obtaining energy for medium and long periods are 
taken into consideration. One is to control the increase of energy 
consumption, and the other is to develop the alternative energy that 
can cut the petroleum dependence in 1985 to 44%. The total 
capacity of atomic power plants is estimated to be 20 million kW in 
1980 and 45 to 50 million kW in 1985. The fourth part deals with the 
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functions of state licensing authority in FRG. The last part deals 
with the international cooperation such as the development of 
SNR300 (300,000 KW prototype fast breeder reactor) under the 
joint venture of FRG, Belgium and Netherlands. 


14619 Problems of nuclear industry in Japan. Yoshiyama, H. 
(Hitachi Ltd., Tokyo (Japan)). Genshiryoku Chosa Jiho; No. 9, 124- 
132(1976). (in Japanese). 

From 9. annual conference of the Atomic Industrial Forum; 
Tokyo, Japan (10 Mar 1976). 

The past twenty years growth of Japanese reactor plant 
makers is historically reviewed in the first part of this report. The 
first ten years were devoted for the construction of research reactors 
and for the design studies of power plants. The next ten years were 
devoted for the construction of power stations. Total income and 
expenditures of Japanese makers for these two periods are presented. 
It is emphasized that expenditures always exceeded income. The 
second part previews the projected growth of nuclear power genera- 
tion. The third part discusses the roles of plant makers. Establish- 
ment of safe and reliable technology, promotion of standardization, 
improvement of economical bases, and the promotion of associated 
industries (such as nuclear fuel makers and operator training institu- 
tions) are the main subjects. The roles of government are also shortly 
discussed. The rest of this paper shortly discusses about the partici- 
pation to the national project (ATR, FBR, and centrifuge enrich- 
ment) and about future problems in growing to an exporting indus- 
try. 


14620 Nuclear energy centers: an assessment of their impact on 
reliability of electric bulk power supply. Nagel, T.J.; Maliszewski, 
R.M. (American Electric Power Service Corp., New York). Proc. 
Am. Power Conf.; 38: 1107-1114(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The possible effects of the development of nuclear energy 
centers on the overall aspect of electric bulk power supply reliability 
are discussed. As background material, the role of bulk power 
transmission in power system design is reviewed. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 14895, 14924, 14927 


14621 (CONF-771126—2) Cladding creepdown under compres- 
sion. Hobson, D.O. (Oak Ridge National Lab., Tenn. (USA)). 9 Nov 
1977. Contract W-7405-ENG-26. 13p. Dep. NTIS, PC A02/MF 
AOl. 

From 5. water reactor safety research information meeting; 
Gaithersburg, MD, USA (7 Nov 1977). 

Light-water power reactors use Zircaloy tubing as cladding 
to contain the UO, fuel pellets. In-service operating conditions 
impose an external hydrostatic force on the cladding, causing it to 
creep down into eventual contact with the fuel. Knowledge of the 
rate of such creepdown is of great importance to modelers of fuel 
element performance. An experimental system was devised for 
studying creepdown that meets several severe requirements by pro- 
viding (1) correct stress state, (2) multiple positions for measuring 
radial displacement of the cladding surface, (3) high-precision data, 
and (4) an experimental configuration compact enough to fit in- 
reactor. A microcomputer-controlled, eddy-current monitoring 
system was developed for this study and has proven highly success- 
ful in measuring cladding deformation with time at temperatures of 
371°C (700°F) and higher, and at pressures as high as 21 MPa (3000 
psig). 


14622 (ORNL/NUREG—18/V1) Stress analysis of cylindrical 
pressure vessels with closely spaced nozzles by the finite-element 
method. Volume 1. Stress analysis of vessels with two closely spaced 
nozzles under internal pressure. Tso, F.K.W.; Bryson, J.W.; Weed, 
R.A.; Moore, S.E. (Oak Ridge National Lab., Tenn. (USA)). 4 Oct 
1977. Contract W-7405-ENG-26. 121p. Dep. NTIS, PC A06/MF 
AOl. 

A finite-element computer program, MULT-NOZZLE, was 
developed for the stress analysis of cylindrical pressure vessels with 
two or three closely spaced reinforced nozzles. MULT-NOZZLE 
consists of two modules which may be operated independently. The 
first module, FEMG, automatically prepares a finite-element mesh 
including the nodal point coordinates, finite-element connectivities, 
mesh options, and boundary value specifications for input to the 
finite-element solution module SAP3M. SAP3M, which is a modi- 
fied and improved version of the SAP3 computer program, com- 
putes the nodal point displacements and stress tensor components, 
and prints and/or stores the results for later postprocessing. The 
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accuracy of the SAP3M module is demonstrated by comparison 
studies of two classical theory-of-elasticity problems: a simply sup- 
ported beam and a thick-walled ring under internal pressure loading. 
A complete discussion of MULT-NOZZLE is presented in four 
volumes. Volume develops the finite-element idealization for pres- 
sure vessels with two idential radially attached closely spaced noz- 
zles for internal pressure loading. The nozzles may be unreinforced 
or fully reinforced according to the rules of the ASME Boiler and 
Pressure Vessel e and may be located in either a longitudinal or 
a transverse plane of the vessel. Validation of the program for 
analyzing this type of structure is demonstrated by the analysis of 
three two-nozzle pressure vessel models and comparison of results 
with experimental data. In general, quite satisfactory results were 
obtained. 


14623 (ORNL/NUREG/TM—159) Quarterly progress report 
on the zirconium metal—water oxidation kinetics program sponsored 
by the NRC Division of Reactor Safety Research for July—September 
1977. Cathcart, J.V. (Oak Ridge National Lab., Tenn. (USA)). 31 
Oct 1977. Contract W-7405-ENG-26. 37p. Dep. NTIS, PC A04/MF 
AOl. 

An analysis of the radial thermal gradients in MiniZWOK 
oxidation specimens was undertaken in order to assess further the 
accuracy of temperature measurements in this study. The results 
from several heat flow models are discussed, and it is shown that the 
maximum radial temperature differences between the outer and inner 
surfaces of the samples was probably in the neighborhood of 1 to 
2°C (2 to 4°F). Steam pressure effect studies revealed an increasing 
rate of oxide layer growth at 900°C (1652°F) but no influence of 
pressure at 1100°C (2012°F). At 900°C (1652°F) tests were per- 
formed in steam at 3.45, 6.89, and 10.34 MPa (500, 1000, and 1500 
psi); at 1100°C (2012°F) the maximum pressure investigated was 
6.89 MPa (1000 ps). The oxide thickness increase noted at 900°C 
amounted to about a factor of 2 relative to results at atmospheric 
pressure. 


14624 (TREE-NUREG—1088) Experiment data report: Gap 
Conductance Test Series, Test GC 1-3 postirradiation examination. 
Murdock, B.A. (EG and G Idaho, Inc., Idaho Falls (USA)). Sep 
1977. Contract EY-76-C-07-1570. 176p. Dep. NTIS, PC A09/MF 
AOl. 

The results of the postirradiation examination of four boiling 
water reactor type, zircaloy-clad, UO2-fueled rods tested as part of 
the Thermal Fuels Behavior Program are discussed. These rods 
were employed in Gap Conductance Test GC 1-3 which was con- 
ducted to obtain experimental data from which test rod gap conduc- 
tance values could be determined by both the steady state integral 
kdT and the power oscillation methods. The postirradiation exami- 
nation results provided will aid in interpreting and understanding the 
experimental data obtained during Test GC 1-3 and in evaluating the 
effect of fuel behavior on the fuel rod thermal response and inter- 
preted gap conductances. Fuel rod fill gas composition and pressure 
and rod power profiles are discussed. Evidence is presented showing 
that significant amounts of water had been present in two of the four 
fuel rods during testing. For the two fuel rods that remained intact 
during the test, measurements of fuel pellet-to-cladding gap, as well 
as the surface area of the fuel cracks at several axial locations are 
presented. A total effective radial gap is calculated and the fuel 
structure and porosity are analyzed. 


14625 Kernkraftwerk Isar. Nuclear start-up and operation. Bun- 
desanzeiger; 29: No. 22, 2-3(Feb 1977). (In German). 

The responsible RSK subcommittee confirms that the con- 
tainment, the pressure vessel, the emergency core cooling system, 
the pressure suppression system, the control of hydrogen formation 
and radiological load after LOCA's, the radioactive emissions, 
ATWS, and leak tests of the condensation chamber are in accor- 
dance with RSK guidelines, and that reactor operation is tolerable. 


14626 Recommendations of the Reactor Safety Commission 
during its 118th meeting on November 10th, 1976. Kernkraftwerk 
Philippsburg 1 (KKP 1). Nuclear commissioning and operation. Bunde- 
sanzeiger; 29: No. 22, 1(Feb 1977). (In German). 

The RSC sub-committee responsibly confirms that the con- 
tainment as well as the pressure vessel are tolerable according to the 
RSK guidelines. 


14627 Method to minimize power peaking in refueling schedule of 
boiling water reactor, Motoda, H.; Yokomizo, O. (Hitachi Ltd., 
Kawasaki, Kanagawa, Japan). J. Nucl. Sci. Technol. (Tokyo); 14: No. 
2, 108-116(Feb 1977). 

A method of optimizing fuel assembly allocation is proposed 
for a certain type of refueling schedule problem of Boiling Water 
Reactor (BWR) in which cycle length and number of fresh fuel 
assemblies to be loaded are predetermined. The optimization is 
aimed at minimizing power peaking factor. The problem is decom- 
posed into two subproblems: one to optimize the global region-wise 
shuffling scheme and the other to optimize assembly allocation. 
Linear programming is iteratively solved in the former subproblem 
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such that the maximum excess reactivity is minimized and a direct 
search method is used in the latter subproblem. The method is 
successfully applied to the 2nd and the 3rd cycle refueling schedule 
problems of a 460 MWe BWR. The optimized reloading patterns are 
compared with other non-optimal patterns which have much simpler 
Or more symmetrical shuffling schemes. The optimization shows 
merit in reducing power peaking without sacrificing the cycle 
length. 


14628 Past and future of LWR’s in electric power. Havel, S. 
(Ustav Jaderneho Vyzkumu, Rez (Czechoslovakia)). Energetika; 27: 
No. 1, 32-33(Jan 1977). (In Czech). 

he most important factors are summed up determining the 
current rapid development of LWR nuclear power plants, such as 
the maximum use of technological know-how and possible applica- 
tion of light water in nuclear technology, the simultaneous heat 
transfer and neutron slowing down by light water, relatively small 
core dimensions, and current availability of enriched uranium. The 
advantages and disadvantages of LWR’'s are assessed and their 
replacement after 2000 is discussed with regard to their high techno- 
logical parameters and the use of nuclear fuel reserves. 


14629 Preoperational and start-up tests for Hamaoka Nuclear 
Power Station Unit No. 1. Fuwa, H.; Andachi, Y.; Toya, S. (Tokyo 
Shibaura Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). Toshiba 
Rebyu; 31: No. 12, 1006-1013(Dec 1976). (In Japanese). 

Hamaoka Nuclear Power Station Unit No. 1, Chubu Electric 
Power Co., is a BWR unit located in the seaside area of Hamaoka 
Town in Shizuoka Prefecture. Its thermal output is 1,593 MW; and 
the electrical rating 540 MWe. Toshiba was entirely responsible as 
the main contractor and performed all necessary coordination 
among subcontractors for every stage of construction including 
preoperational and start-up tests added to the equipment supply 
belonging to Toshiba's scope. The construction at the site was 
started in March 1971, and the plant was turned over on March 17, 
1976. 


14630 Improvement and standardization of light water reactor 
and design of improved containment. Ichiki, T. (Tokyo Shibaura 
Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). Toshiba Rebyu; 31: 
No. 12, 1014-1018(Dec 1976). (In Japanese). 

This article gives an outline of the trends of the improvement 
and standardization of light water reactor plants and the improved 
design of reactor containments put into practice in Toshiba. As to 
the containments, investigation was made about the improved design 
of MARK-I. Having compared the respective merits and demerits of 
MARK-I, MARK-II and MARK-III, MARK-I has been confirmed 
to be the optimum for Japan as of today. 


14631 Construction work for unit No. 3 of Fukushima Daiichi 
Nuclear Power Station. Kobayashi, T.; Yamaguchi, K.; Shimizu, Y. 
(Tokyo Shibaura Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). 
Toshiba Rebyu; 31: No. 12, 1000-1006(Dec 1976). (In Japanese). 

The unit No. 3 of Fukushima Daiichi Nuclear Power Station, 
Tokyo Electric Power Co., is the first 800-MWe-class home-made 
plant in Japan. The reactor is a BWR-4 type with an electric output 
of 784 MW. Toshiba, as a prime contractor, carried out the overall 
design of the plant, the manufacture, installation and start-up test of 
the equipment. The construction work started on August 26, 1970; 
and the commercial operation, on March 27, 1976, with satisfactory 
results. 


14632 Radioactive waste disposal system for BWR power plant. 
Takiguchi, Y.; Amoh, K.; Irie, H. (Tokyo Shibaura Electric Co. 
Ltd., Kawasaki, Kanagawa (Japan)); Nakayama, Y.; Nagao, H. To- 
Shiba Rebyu; 31: No. 12, 1025-1030(Dec 1976). (In Japanese). 

Some guides for design objectives to meet the criterion "As 
Low As Practicable’” was definitely announced as a national guid- 
ance last year. The concept of these guides has been early applied to 
the design of the plants. Moreover, efforts are being put forth for the 
development of volume reduction and solidification systems for solid 
wastes. This article gives an outline of the design improvement and 
development of radioactive waste disposal systems for BWR plants 
by Toshiba. 


14633 Mechanical strength of 8 x 8 BWR fuel structural parts. 
Yamamoto, S.; Yutani, J.; Kamei, T. (Tokyo Shibaura Electric Co. 
Ltd., Kawasaki, Kanagawa, Japan). Toshiba Rebyu; 31: No. 12, 1019- 
1025(Dec 1976). (In Japanese). 

The nuclear fuel, designed as a part of the core internals, must 
maintain its functional and mechanical soundness under any plant 
conditions, the design criteria and the mechanical strength of every 
fuel structural part are described here. The mechanical strength of 
each part is verified by the conventional analytical method, the finite 
element method and mechanical tests 


14634 System for the thermomobile support of a reactor pressure 
vessel. Harand, E.; Michel, E. (to Kraftwerk Union A.G., Muelheim 
an der Ruhr (Germany, F.R.)). German(FRG) Patent 2,432,011/B/. 
18 Nov 1976. 13p. (In German). 
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A device for the thermomobile support of a reactor pressure 
vessel on holding elements of a counter bearing within a rupture 
safety apparatus surrounding the reactor pressure vessel with a gap 
is described. 


14635 Method of BWR core thermal design and the determina- 
tion of operational limits. Genshiryoku Iinkai Geppo; 21: No. 8, 18- 
23(Oct 1976). (In Japanese). 

This document was prepared by the Japan Atomic Energy 
Commission to show its view on the adoption of new thermal 
criteria recently proposed by General Electric Co. for BWR fuel 
assemblies. The new criteria are based on the correlation between 
critical quality and boiling length (GEXL) and on the thermal design 
basis (GETAB). The fundamental view of the commission is de- 
scribed at the top of this document together with some comments on 
the application of the new criteria. The rest of this document is 
devoted to the explanation of GEXL correlation and GETAB and 
to the exposition of the commission's views on the reliability of this 
new design basis. GEXL correlation is compared with the conven- 
tional Hench-Levey correlation. The backup experimental data for 
the GEXL correlation are also presented. As for GETAB, the new 
concept of minimum critical power ratio (MCPR) is explained in 
contract to the conventional MCHFR and to the DNBR which is 
used for PWR. The adequacy of the new criteria is discussed from 
various aspects such as the adoption of the probabilistic approach, 
experimental data, and application to the local phenomena. 


14636 Nuclear power plant with a water-cooled nuclear reactor. 
Maurer, H. (to Commission of the European Communities, Brussels 
(Belgium)). German(FRG) Patent 1,589,770/C/. 23 Sep 1976. 4p. (In 
German). 

The invention concerns the improvement of the pressure 
balancing system in a nuclear power plant with water-cooled nuclear 
reactor whose pressure vessel is enclosed by a low-pressure casing 
within which a water tank for pressure suppression is placed. In 
order not to have to carry out the pressure balancing only through 
the open passage existing between pressure vessel and water tank in 
the low-pressure casing, it is proposed to provide further passages 
between the two vessels which may be opened if needed. 


14637 Cladding for nuclear fuel elements. Gordon, G.M.; 
Cowan, R.L. II; Proebstle, R.A. (to General Electric Co., Schenec- 
tady, N.Y. (USA)). German(FRG) Patent 2,549,976/A/. 13 May 
1976. 15p. (In German). 

An improvement in the cladding of nuclear fuel elements is 
proposed which increases the resistance to oxidation or corrosion 
during a loss-of-coolant accident of water cooled nuclear reactors. 
The can of the fuel element carries a protective coating on its inner 
surface which consists of a material of one of the following groups: 
1) Chromium—bearing alloys resistant to oxidation (such as Ni-Cr- 
alloys) and stainless steel grades with high chromium contents; 2) 
chrome plated aluminium—bearing or silicon—bearing coatings. 


14638 Device for the automatic switching of two parallel conduits 
for feeding an emergency cooling system of a water-cooled nuclear 
reactor. Fruth, H.; Goedel, W. (to Siemens A.G., Berlin (Germany, 
F.R.); Siemens A.G., Muenchen (Germany, F.R.)). German(FRG) 
Patent 2,063,674/C/. 1 Apr 1976. Sp. (In German). 

The safe functioning of the emergency cooling system is of 
great importance in accidents in water cooled nuclear reactors. For 
this reason, two conduits to feed the coolant are provided for each 
pump in most designs. The invention describes a device which is to 
ensure, by automatic switching, that even in case of a failure in one 
of these conduits emergency cooling will start. This is achieved by 
installing one or two automatic three-way valves operating without 
any auxiliary medium. The mode of functioning is described. 


14639 Light water reactor taking root in the world and the 
problems. Yoshioka, T. (Japan Atomic Power Co., Tokyo). Genshir- 


yoku Chosa Jiho; No. 9, 108-120(1976). (In Japanese). 


From 9. annual conference of the Atomic Industrial Forum; 
Tokyo, Japan (10 Mar 1976). 

The light water reactors in operation in the world amount to 
77%, and those under construction amount to 85% of total nuclear 
reactors, and the light water reactors are taking root in the world. 
However in Japan, some room for the improvement still remains in 
the reliability of operation and the workability of maintenance, and 
more effort is required. Among the various requirements by which 
light water reactors take root in Japan, the stable operation and the 
proper operation rate of power stations, the improvement of plants 
and the standardization are discussed in this paper. The trend of 
iowering the operation rate of light water reactors is due to special 
troubles, such as steam generator leakage in PWRs and stress corro- 
sion cracking of stainless steel] tubes in BWRs. and except these 
causes, about 70% has been maintained. The factors causing the 
stoppage are small troubles, maintenance, scheduled inspection, peri- 
odical inspection, and the special troubles. 
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14640 BWR operating experience and outage services. Felmus, 
N.L.; Elhoff, W.C. (General Electric Co., San Jose, CA). Proc. Am. 
Power Conf.; 38: 178-183(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Operating experience with General Electric BWRs is re- 
viewed and a description of programs that reduce forced outage 
rates as well as refueling and maintenance outages is presented. 


14641 Review of power cycle water chemistry tions for 
nuclear steam generators. Sawochka, S.G. (Nuclear Water and Waste 
Tech., San Jose, CA). Proc. Am. Power Conf; 38: 890-899(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Water chemistry specifications for feedwater and steam gen- 
erator blowdown in PWR systems and feedwater and primary 
coolant in BWR systems are reviewed. 


14642 Use of condensate polishers in BWR and PWR nuclear 
plants. Grant, P. (Consolidated Edison Co. of New York, Inc.). Proc. 
Am. Power Conf.; 38: 932-936(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

This paper reviews and discusses the use of condensate pol- 
ishers in boiling-water reactor and pressurized-water reactor nuclear 
plants. In summary, this paper proposes that: (1) Condensate polish- 
ers used in BWR plants require updating to provide for a greater 
degree of system protection during periods of condenser leakage. (2) 
Condensate polishers are not required with PWR plants. 


14643 Shell technology in power plant construction. Tissue Anti- 
gens; 17: No. 12, 817-821(1975). (In German). 

Appr. 250,000 m* of shell material are necessary for the 
power plant Kruemmel /Elbe near Geesthacht, which has been in 
construction since 1974. The shell system must possess high variabil- 
ity and be simple and fast in use because of the large number of 
different bbuilding materials and wall crossections often changing. 
The PERI-vario system chosen fulfills these preconditions by its 
new climb-rack technique KGF 240 with installed moving form, the 
shell carrier T 70 V with high carrying capacity and form stability 
and the new PERI-vario-elements. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, NON-BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 14621, 14622, 14623, 14641, 
14642, 14752, 14773, 14887, 14892, 14893, 14894, 14895, 14899, 
14900, 14901, 14924, 14927 


14644 (K/OP—241) Uranium production in thorium/denatured 
uranium fueled PWRs. Arthur, W.B. (Oak Ridge Gaseous Diffusion 
Plant, Tenn. (USA)). 18 Oct 1977. Contract W-7405-ENG-26. 15p. 
Dep. NTIS, PC A02/MF AO1. 

Uranium-232 buildup in a thorium/denatured uranium fueled 
pressurized water reactor, PWR(Th), was studied using a modified 
version of the spectrum-dependent zero dimensional depletion code, 
LEOPARD. The generic Combustion Engineering System 80 reac- 
tor design was selected as the reactor model for the calculations. 
Reactors fueled with either enriched natural uranium and self- 
generated recycled uranium or uranium from a thorium breeder and 
self-generated recycled uranium were considered. For enriched nat- 
ural uranium, concentrations of ***U varied from about 135 ppM 
(2U/U weight basis) in the zeroth generation to about 260 ppM 
(7°*U/U weight basis) at the end of the fifth generation. For the case 
in which thorium breeder fuel (with its relatively high 7°7U concen- 
tration) was used as reactor makeup fuel, concentrations of *?7U 
varied from 441 ppM (7°2U/U weight basis) at discharge from the 
first generation to about 512 ppM (**?U/U weight basis) at the end 
of the fifth generation. Concentrations in freshly fabricated fuel for 
this later case were 20 to 35% higher than the discharge concentra- 
tion. These concentrations are low when compared to those of other 
thorium fueled reactor types (HTGR and MSBR) because of the 
relatively high 7°*U concentration added to the fuel as a denaturant. 
Excellent agreement was found between calculated and existing 
experimental values. Nevertheless, caution is urged in the use of 
these values because experimental results are very limited, and the 
— nuclear data, especially for **'Pa and *5*U, are not of high 
quality. 


14645 (ORNL/NUREG—31) Zirconium metal-water oxidation 
kinetics. V. Oxidation of Zircaloy in high pressure steam. Pawel, 
R.E.; Cathcart, J.V.; Campbell, J.J.; Jury, S.H. (Oak Ridge National 
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Lab., Tenn. (USA)). Dec 1977. Contract W-7405-ENG-26. 29p. 
Dep. NTIS, PC A03/MF A0O1. 

A series of scoping tests to determine the influence of steam 
pressure on the isothermal oxidation kinetics of Zircaloy-4 PWR 
tubing was undertaken. The oxidation experiments were conducted 
in flowing steam at 3.45, 6.90, and 10.34 MPa (500, 1000, and 1500 
psi) at 905°C (1661°F), and at 3.45 and 6.90 MPa at 1101°C 
(2014°F). A comparison of the results of these experiments with 
those obtained for oxidation in steam at atmospheric pressure under 
similar conditions indicated that measurable enhancement of the 
oxidation rate occurred with increasing pressure at 905°C, but not at 
1100°C. 


14646 Verification of the accuracy of calculations of the tempera- 
ture coefficient of reactivity and of the efficiency of the control 
elements and of boric acid on the basis of experimental data measured 
during start-up experiments at the reactors of the Novovoronezh 
nuclear power plant fourth unit and of the Kola nuclear power plant 
second unit. Novikov, A.N.; Semenov, V.N.; Saprykin, V.V.; Kamy- 
shan, A.N.; Gubareva, L.B.; Andrianov, G.Ya. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). Kernenergie; 20: No. 10, 316-319(Oct 1977). (In 
German). 

Theoretical values of the temperature coefficient of reactiv- 
ity, reactivity, efficiency of control elements and efficiency of boric 
acid calculated by means of BIPR-5 and KR codes have been 
compared with relevant measured data obtained during start-up 
experiments at the WWER-440 reactors of the Novovoronezh nucle- 
ar power plant (fourth unit) and of the Kola nuclear power plant 
(second unit). It is shown that the calculated values are in good 
agreement with the measured ones within the limits of errors of 
measurements. 


14647 Engineering fracture mechanics analysis of the Pilgrim-1 
pressure vessel. Besuner, P.M. (Failure Analysis Associates, Palo 
Alto, Calif. (USA)). Nucl. Eng. Des.; 43: No. 1, 155-160(Aug 1977). 

The influence function method for calculation of stress inten- 
sity factor Ksub(I)(a) is applied to the case of a semicircular surface 
crack, of radius a, used to model a discontinuity revealed by in- 
service inspection of a nozzle-to-shell weld in the Pilgrim I pressure 
vessel. Results of the analysis are discussed in detail. 


14648 Applied methods and future development trends for off-gas 
purification facilities of light-water reactors. Gutowski, H. (Linde 
A.G., Hoellriegelskreuth/Muenchen (Germany, F.R.). Werksgruppe 
Tieftemperatur und Verfahrenstechnik). VGB Kraftwerkstech.; 57: 
No. 7, 460-463(Jul 1977). (In German). 

A purification facility for a PWR is introduced for removing 
oxyhydrogen gas constituents and Xe and Kr, which is designed for 
underpressure, but still has the possibility to store at excess pressure 
if off-gas quantities and specific activities require this. The off-gas is 
cold-dried and adsorptively delayed. The presented state of develop- 
ment concerning adsorptive and destillative separation is shown, also 
with a view to reprocessing plants. 


14649 Computerized method for flow-induced random vibration 
analysis of nuclear reactor internals. Au-Yang, M.K.; Connelly, W.H. 
(Babcock and Wilcox Co., Lynchburg, Va. (USA). Nuclear Power 
Generation Div.). Nucl. Eng. Des.; 42: No. 2, 257-263(Jul 1977). 

The general analytical, numerical, and programming tech- 
niques of a computerized method for flow-induced random vibration 
analysis of nuclear reactor internal components is discussed. The 
statistical approach used is similar to that originally introduced by 
Powell and subsequently applied to predict the response of flat plates 
to homogeneous turbulent air flow. The imput damping ratios and 
parameters related to the flow field are assumed to be known from 
apr en data, while the virtual mass and natural frequency shift 
effects due to hydraulic loading of the structure are included in the 
analysis. The latest numerical techniques developed for use with 
modern, high-speed digital computers are employed to evaluate the 
acceptance integrals, thus permitting the basic method to be applied 
to the vibration analysis of complex structures excited by inhomo- 
geneous turbulent flow - a situation that is commonly encountered 
inside a nuclear reactor. The importance of computer program 
modulization and its relationship to overlays are discussed. Some 
representative predicted vibration amplitudes based on a typical 
pressurized water reactor design are given. 


14650 Common mode failures of nuclear power plant safety sys- 
tems. Results of a reliability analysis for Biblis A. Hoertner, H.; 
Nieckau, E.; Spindler, H. (Gesellschaft fuer Reaktorsicherheit 
m.b.H. (GRS), Garching/Muenchen (Germany, F.R.)). Atomwirtsch., 
Atomtech.; 22: No. 7, 418-420(Jul 1977). (In German). 

Common mode failures are interdependent failures of several 
components due to the same cause. Their influence on the reliability 
of safety systems has been examined by the example of unit A of the 
Biblis Nuclear Power Station. The reliability analysis was conducted 
for the safety systems designed to control the ‘Large Leak in the 
Reactor Cooling Circuit’ design basis accident. Common mode 
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failures were detected which can occur as a result of the meshing of 
process systems designed to control that design base accident and 
which can be recognized when examining the dynamic processes in 
those systems. For an estimate of the contribution of common mode 
failures in the reactor protection system the operating experience 
accumulated in German nuclear power plants was evaluated both in 
the field of measured data acquisition and at the logic and control 
levels respectively. 


14651 Determination of velocity and pressure distribution at the 
core inlet of pressurized water reactors. McAssey, E.V. Jr. (Mechani- 
cal Engineering Dept., Villanova University, Villanova, Pa., USA); 
Sreepada, S. (Columbia Univ., New York (USA)); Yeh, H.C. (Wes- 
tinghouse Electric Corp., Pittsburgh, Pa. (USA). Nuclear Energy 
Systems Div.). Nucl. Eng. Des.; 42: No. 2, 277-285(Jul 1977). 

The velocity and pressure distributions at the inlet, or bottom 
face, of the core for various PWR geometries have been determined 
theoretically. The results show that the maldistribution at the core 
inlet is significant and that the peak normal velocity is approximately 
2.6 times the centerline velocity. When normalized using the down- 
comer inner radius and the core exit velocity, the maldistribution of 
velocity entering the core is approximately the same for all geome- 
tries, with the velocity peaking at approximately the same radial 
distance (approximately 0.9 r) from the centerline of the reactor. 
These results are based on negligible pressure drop through the core 
flow channels. 


14652 Condensate demineralization in the water-steam cycle of 
nuclear power plants with PWRs. Schiffers, A. (Rheinisch-Westfae- 
lisches Elektrizitaetswerk A.G., Essen (Germany, F.R.). Abt. 
Kraftwerksbetrieb). VGB Kraftwerkstech.; 57: No. 7, 500-502(Jul 
1977). (In German). 

In nuclear power plants with PWRs, purification of turbine 
condensates is not obligatory if the steam generators permit blow- 
down. In connection with once-through steam generators, however, 
the condensates have to be purified. In this contribution the tasks 
and the possibilities of condensate demineralizer systems in PWRs 
are discussed. 


14653 Public notice of recommendations made by the Reaktor- 
Sicherheits} ion. Recommendation of the Reactor Safety Com- 
mission on its 112th meeting on April 28th, 1976 and its 118th meeting 
on November 10th, 1976. Kernkraftwerk BASF: Site BASF-Centre; 
safety concept preamble. Bundesanzeiger; 29: No. 110, 2-4(Jun 1977). 
(In German). 

The additional engineered safeguards and safety measures 
required for the BASF nuclear power plant such as, e.g. integral 
burst protection, improvement of the energency core cooling 
system, larger design margin for the containment and improved 
containment spray-system, fast boron injection system as a diversi- 
fied scram system (secondary shut-down system), mean-reconsider- 
ing their safety potential, further reduction of the already very low 
=— risk connected with the operation of conventional PWR 
plants. 





14654 Small-size forgings and tube billets for steam generator 
heat exchangers. Cozar, R.; Rouby, M.; Morlet, J. (Societe Creusot- 
Loire, 75 - Paris (France)). Mater. Tech.; No. 6, 373-385(Jun 1977). 
(In French, English). 

From 2. Colloquium on special steels and nuclear energy; 
Paris, France (14 - 15 Dec 1976). 

Forgings, usually in stainless steel (Z2CN18-18 or Z2CND17- 
12) or in Ni-Cr-Fe alloys (NC15Fe), relate to fittings and to connect- 
ing pieces. Tube billets in Ni-Cr-Fe (Z2NC33-21) are intended for 
the manufacture, following hot extrusion and cold processing, of 
heat exchanger tubes for steam generators. Why such grades are 
selected, the relationship between the structure, the thermomechani- 
cal history and the properties of the products are reviewed. 


14655 Cast channel heads in low alloy steel for PWR steam 
generators. Nectoux, G.; Delorme, A. (Societe Creusot-Loire, 75 - 
Paris (France)); Roux, F.; Thomas, A. (Societe Franco-Americaine 
de Constructions Atomiques (FRAMATOMEB), 92 - Courbevoie 
(France)). Mater. Tech.; No. *Special no.6), 387-402(Jun 1977). (In 
French, English). 

From 2. Colloquium on special steels and nuclear energy; 
Paris, France (14 - 15 Dec 1976). 

PWR steam generators are equipped with cast channel heads 
(30 tonnes) in carbon-manganese steel of type SA 216 Grade WCC 
(ASME Section II). The main steps of the manufacturing schedule 
are described: arc furnace production, post normalization water 
quenching, magnetic particle radiographic and ultrasonic testing. 
The program and first results of investigations carried-out on a full- 
size experimental channel-head representative of the industrial ones 
are presented. 


14656 Requirements for in-reactor Zircaloy creep measurements 
for application in the design of PWR fuel. Franklin, D.G.; Fisher, 
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H.D. (Combustion Engineering, Inc., Windsor, Conn. (USA)). J. 
Nucl. Mater.; 65: No. 1, 192-199(Mar 1977). 

From International conference on measurement of irradiation- 
enhanced creep in nuclear materials; Petten, Netherlands (5 - 6 May 
1976). 

The ability to describe the irradiation creep of Zircaloy 
reactor components is dependent upon a well characterized data 
base, an anisotropic creep model, and, in the majority of cases, a 
multi-dimensional description of the stress state of the material. In 
the present paper, the interplay between these three areas is illustrat- 
ed by a description of a model developed to utilize experimental data 
in the calculation of the creepdown of Zircaloy cladding that is 
subjected to an external pressure in a PWR. Design requirements are 
reviewed and the influence of several variables on creep measure- 
ments are presented. These include the interaction of the fuel with 
the cladding, the effect of anisotropy, the separation of creep and 
growth, the effect of initial ovality and eccentricity, and the scatter 
observed in data sets. Application of the model outside the data base 
is discussed and the model is validated by comparing the diametrical 
deformation calculated analytical with measurements obtained from 
post-irradiation examination of fuel cladding. 


14657 Evaluation of fuel performance in reactor (PWR). Aoki, T. 
(Kansai Electric Power Co., Inc., Osaka (Japan)). Nippon Genshir- 
yoku Gakkaishi; 19: No. 2, 102- 106(Feb 1977). (In Japanese). 

The ratios of primary coolant concentration of "I to I 
and '*5] to ‘J are expressible as one point in the area surrounded by 
two straight lines and two rectangular hyperbolas having a fixed 
common point in the rectangular coordinate system of the above 
two ratios. And fuel defect level, exposed tramp uranium level and 
primary purification rate are obtained conveniently in the above 
figure. Some remarks to these procedures are also presented. 


14658 Steam generator. Michel, E. (to Kraftwerk Union A.G., 
Muelheim an der Ruhr (Germany, F.R.)). German(FRG) Patent 
2,358,830/C/. 13 Jan 1977. 4p. (In German). 

The invention refers to a steam generator for PWR type 
reactors. The steam generator has a U-tube bundle arranged within 
the primary coolant loop, and a feedwater preheater near the cold 
side of the U-tube bundle. The preheater has two parallel feedwater 
flow paths running opposed to each other. According to the inven- 
tion, a lock-up outlet is placed between both flow paths allowing the 
distribution of feedwater in both flow paths. Modified types are 
described. 


14659 Control of xenon oscillations in large PWRs result of 
control in Mihama Unit No.3 Reactor. Shimazu, Y.; Itahara, K. 
(Mitsubinshi Atomic Power Industries, Inc., Tokyo); Nishimura, T. 
Nippon Genshiryoku Gakkaishi; 19: No. 1, 39-42(Jan 1977). (In Japa- 
nese). 

Recently, constant axial offset control method for power 
distribution control is applied to PWRs (of Westinghouse type). In 
this mode of operation, Xe induced spatial oscillations which could 
cause the problem from the power distribution point of view hardly 
break out. Under special conditions such as tests, however, Xe 
oscillations can break out. It is required that power distribution can 
be controlled without any special operational actions. Several con- 
trol methods for Xe oscillations have been reported through many 
theoretical studies and operational experiences. Among them is First 
Overtone Control Method. This requires quite a simple control 
action but can effectively control Xe oscillations. The authors have 
shown the effectiveness of First Overtone Control Method in 
Mihama Unit No. 3 Reactor. In this report the detailed procedures 
are described. The outline of Constant Axial Offset Control Method 
is described in Appendix. 


14660 Sigma for nuclear power. Knot, E. (VHJ Sigma (Czecho- 
slovakia)). Rev. Prum. Obchodu; 2: No. 1, 29-30(Jan 1977). (In 
Czech). 

The agreement between the governments of Czechoslovakia 
and the Soviet Union concluded in 1974 provides that between 1976 
and 1980 the Czechoslovak metallurgical and engineering industries 
would produce and export to CMEA countries the equipment for 
the primary coolant circuits of WWER-440 and WWER-1000 type 
nuclear power plants. The Sigma enterprise was entrusted with the 
development and production of pumps for the primary and second- 
ary circuits. R and D has advanced to the stage of fast breeder 
reactor power plants. The 500 BIKS water circulating pump for 
temperatures up to 290 degC and a pressure of 160 kp/cm? and a 
service life of 30 years was developed in cooperation with other 
manufacturers. 


14661 Some effects of water flow on the behaviour and safety of 
PWR internals. Kuzelka, V. (Statni Vyzkumny Ustav pro Stavbu 
Stroju, Bechovice (Czechoslovakia)). Jad. Energ.; 23: No. 1, 3-15(Jan 
1977). (In Czech). 

The vibration effects are studied on a mockup, effected by the 
coolant flow on the reactor internals. The theoretical relations are 
given describing the response of the bodies of cylindrical shells to 
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random excitation by the liquid flow. The mockups of the support 
cylinder for the WWER reactor core were exposed to excitation 
forces of a harmonic character. The measurements of the spectrum 
of the vibration eigenfrequency and the damping coefficient were 
carried out using the system with electromagnetic vibrators modified 
for the water medium and the system developed by Prodera Co. for 
observing the generalized coefficient of damping. The results of the 
computations and experiments on mockups for air and calm water 
are tabulated. 


14662 Steam generators for PWR nuclear power plants. Nova- 
kova, H.; Skvarka, P. Jad. Energ.; 23: No. 1, 25-30(Jan 1977). (In 
Slovak). 

A survey of steam generators is given and the fundamental 
features of the development and operation of generators of the 
horizontal, vertical, and superheating types as used in the USSR and 
in the western countries are described. The report gives data on 
studied steam generators of PWR reactors in 1974, a description of 
the failure rate of the individual parts, the methods of inspection and 
the choice of steels recommended for the manufacture of tubes. 


14663 Technological diagrams of WWER-type nuclear power 
plants. Rousek, J.; Rydzi, S.; Skvarka, P. (Vyskumny Ustav Energe- 
ticky, Bratislava (Czechoslovakia)). Jad. Energ.; 23: No. 1, 23-24(Jan 
1977). (In Slovak). 

The parameter optimization of the WWER type power plant 
secondary coolant circuit and the application of dry coolers are 
discussed. Changes in nuclear power plant parameters are assessed 
from the technological and economic points of view. The optimum 
heat-flow diagram is proposed for the secondary circuit and the 
mathematical model of the diagram is presented. The internal ther- 
mal efficiency is calculated for different model variants. A graph of 
specific updated production costs is plotted on the basis of the 
calculations as a function of the main WWER reactor parameters. 


14664 Backpressure-tight main steam isolating valves for pressur- 
ized water reactors. Grotloh, K. (Sulzer Bros. Ltd., Winterthur 
(Switzerland)). Sulzer Tech. Rev.; 59: No. 1, 13-20(1977). 

The author describes the design and control of system 
medium operated main steam isolating valves for nuclear power 
stations with pressurized water reactors (such valves are vital to the 
safety of nuclear power plants). The valves described incorporate 
experience gained with numerous steam isolating valves of this kind 
in service in boiling water reactors. The reasons for again using the 
principle of system medium operation are presented, as also are the 
added requirements arising from its application in pressurized water 
reactors and the respective safety regulations. 


14665 Nuclear reactor. Aleite, W.; Bock, H.W.; Struensee, S. (to 
Kraftwerk Union A.G., Muelheim an der Ruhr (Germany, F.R.)) 
German(FRG) Patent 2,432,347/B/. 16 Dec 1976. 5p. (In German). 

The invention concerns the use of burnable poisons in a 
nuclear reactor, especially in PWRs, in order to improve the con- 
trollability of the reactor. An unsymmetrical arrangement in the 
lattice is provided, if necessary, also by insertion of special rods for 
these additives. It is proposed to arrange the burnable poisons in fuel 
elements taken over from a previous burn-up cycle and to distribute 
them, going out from the side facing the control rods, over not more 
than 20% of the length of the fuel elements. It seems sufficient for 
the burnable poisons to bind an initial reactivity of only 0.1% and to 
become ineffective after normal operation of 3 to 4 months. 


14666 Development of an automatic all position welding method 
for medium diameter pipes. Hamada, T.; Kiumi, S. (Mitsubishi Heavy 
Industries Ltd., Kobe (Japan). Kobe Shipbuilding and Engine 


Works); Nagura, Y. Mitsubishi Juko Giho; 13: No. 
1976). (In Japanese). 

The authors have developed the automatic all position weld- 
ing method for medium diameter pipes for PWR power plant. This 
method is TIG welding process with filter wire addition and mag- 
netic oscillation, including a new programming and controlling 
system of welding conditions and a compulsory cooling system for 
maintaining of interpass temperature. Weld joints with high quality 
and reliance have been obtained easily and efficiently by applying 
this method. This paper reports the outline of this welding method 
and results of the test conducted by applying this method. 


6, 890-893(Nov 


14667 Safety device on PWRs. (to Internationale Atomreaktor- 
bau G.m.b.H. (INTERATOM), — Gladbach (Germany, 
F.R.)). German(FRG) Patent 2,513,084/A/. 7 Oct 1976. 7p. (In 
German). 

An improvement in the safety systems of pressurized water 
cooled nuclear reactors is proposed in which the empty space 
between the pressure vessel and the containment is filled with 
numerous elements made of perforated thin metal plates connected 
with each other, which have large heat capacities. The elements 
with a grid or honeycomb-like structure should be able to absorb 
major straining forces in cases of failure and should cool or condense 
any primary steam leaking out. 
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14668 Nuclear reactor. Jabsen, F.S. (to Babcock and Wilcox 
Co., New York (USA)). German(FRG) Patent 2,602,250/A/. 7 Oct 
1976. 13p. (In German). 

In order to be able to build more compact designs of pressur- 
ized water cooled reactors it is proposed to install heat exchangers in 
the space between the reactor core and the pressure vessel surround- 
ing it in which the primary coolant flows right into the tube side of 
the heat exchanger. The secondary coolant generates steam on the 
shell side of the heat exchanger; accordingly, the heat exchanger 
must be enclosed in another pressure vessel. This arrangement 
allows a simplification of the overall structure of the plant, which is 
described in detail. 


14669 Nuclear power plant simulator, Otsuji, T.; Kurosawa, A. 
(Kobe Univ. of Mercentile Marine, Japan). Kobe Shosen Daigaku 
Kiyo. Dai-2-rui. Kokai, Kikan, Rigaku-hen; No. 24, 189-196(Oct 
1976). (In Japanese). 

A real time nuclear power plant simulator for student educa- 
tion is described. The simulator is composed of a hybrid computer 
and an operating console. Simulated power plant is a 36 MWt PWR 
plant, and the average temperature of the primary coolant within the 
reactor is controlled to be constant. Reactor Kinetics, fuel tempera- 
ture, primary coolant temperature, temperature and pressure of 
steam within the steam generator, steam flow, control rod driving 
system, and feed water controlling system are simulated. The use of 
the hybrid computer made it possible to simulate a relatively large 
scale power plant with a comparatively small size computing system. 


14670 Pressure suppression system for a nuclear reactor plant. 
Jost, N. (to Kraftwerk Union A.G., Muelheim an der Ruhr (Ger- 
many, F.R.)). German(FRG) Patent 2,452,490/B/. 23 Sep 1976. Sp. 
(In German). 

The proposal is concerned with a pressure suppression system 
for PWRs where the components enclosing the primary coolant are 
distributed among at least two chambers separated from one another 
by pressure resisting walls. These chambers according to the inven- 
tion are partly filled with water and connected with one another 
below the water surface. With it one achieves that even if a valve 
and a pipe fail simultaneously no gases will be released from the 
containment, because the emerging vapors can be condensed in the 
water of at least one of the other chambers. 


14671 Reactor coolant pump for a nuclear reactor. Burkhardt, 
W.; Richter, G. (to Kraftwerk Union A.G., Muelheim an der Ruhr 
(Germany, F.R.)). German(FRG) Patent 2,508,812/A/. 9 Sep 1976. 
9p. (In German). 

An improvement is proposed concerning the easier disengage- 
ment of the coupling at the reactor coolant pump for a nuclear 
reactor transporting a pressurized coolant. According to the inven- 
tion the disengaging coupling consists of two parts separated by 
screws. At least one of the screws contains a propellent charge 
arranged within a bore and provided with a speed-dependent igni- 
tion device in such a way that by separation of the screws at 
overspeeds the coupling is disengaged. The sub-claims are concerned 
with the kind of ignition of the propellent charge. 


14672 Mounting support for the pressure vessel of a nuclear 
reactor. Crawford, J.D.; Pankow, B. (to Combustion Engineering, 
Inc., Windsor, Conn. (USA)). German(FRG) Patent 2,429,234/B/. 5 
Aug 1976. 7p. (In German). 

The mounting support for the pressure vessel in a contain- 
ment holds the vessel in place against vertical stresses, such as 
seismic influences, or buoyancy by coolant flowing out, and against 
radial or axial shifts due to the thermal expansion under operating 
conditions. For this purpose, vertical flexible columns of, e.g., rec- 
tangular cross section are installed. They are attached to the bottom 
of the containment with base plates and to the upper part of the 
pressure vessel, for instance, to coolant pipes, by means of lugs. Pipe 
connections are welded to base plates at the lugs; these base plates, in 
turn, are bolted to cover plates of the columns. The columns have 
adequate axial rigidity. 


14673 Quality of nuclear fuels. Silberstein, A. (Societe Franco- 
Americaine de Constructions Atomiques (FRAMATOMEB), 92 - 
Courbevoie (France)); Faussat, A. (CEA Centre d'Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France). Service des Elements Com- 
bustibles et des Materiaux de Reacteurs a Gaz); Foure, M. Rev. Gen. 
Nucl.; No. 4, 339-345(Jul-Aug 1976). (In French). 

After having first brought up the question of the quality of 
nuclear fuel at the level of plant economy and safety, the organiza- 
tion set up for the development of a fuel for a pressurized light water 
reactor is presented laying stress on the fact that design and manu- 
facturing requirements closely overlap. The fundamental necessity 
for such a quality control system is discussed, with a warning against 
the risks inherent to a parcelling out of tasks. 


14674 Nuclear reactor plant with containment. Schabert, H.P.; 
Laurer, E. (to Kraftwerk Union A.G., Muelheim an der Ruhr 
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(Germany, F.R.)). German(FRG) Patent 2,430,586/B/. 10 Jun 1976. 
5p. (In German). 

The invention concerns an improvement of the safety of a 
PWR in case of an accident. It is proposed for a nuclear reactor with 
a containment and a main-steam pipe leading from the containment 
into the open air, to add two further safety valves in parallel to the 
quick-acting valve for this pipe, arranged within the containment, 
the former having only half the minimum pressure of response of the 
latter. In addition, another safety valve is to be connected in series 
for the isolating valve outside the containment. Further variants are 
discussed. 


14675 Steam generator. Michel, E. (to Kraftwerk Union A.G., 
Muelheim an der Ruhr (Germany, F.R.)). German(FRG) Patent 
2,358,830/B/. 13 May 1976. 3p. (In German). 

The invention refers to a steam generator with a U-tube 
bundle, particularly designed for PWR type reactors. A preheater 
with two parallel feedwater flow paths is allocated to the cold side 
of the U-tube bundle. The flow paths run parallel resp. opposed to a 
primary coolant. The separation is done by means of a partition in 
the preheater running transverse to the tubes of the U-tube bundle. 
A lock-up opening in this partition allows the distribution of feed- 
water onto both flow paths. The opening, shut under normal operat- 
ing conditions, can be opened by means of turning a ring embracing 
the casing of the U-tube bundle, thus allowing to operate the steam 
—— in such a way that the preheater is practically switched 
off. 


14676 Steam generator. Schroeder, H.J. (to Siemens A.G., 
Berlin (Germany, F.R.); Siemens A.G., Muenchen (Germany, 
F.R.)). German(FRG) Patent 2,263,165/C/. 6 May 1976. 4p. (In 
German). 

The invention concerns the improvement of a steam gener- 
ator of the U-tube bundle type for PWR type reactors, aiming at the 
reduction of its heat consumption. The range of overheating com- 
prises the hot side of the U-tube bundle. The separated liquid 
working medium is pumped near the cold side by one (or more) jet 
pump(s). 


14677 Investigation into burnup space nonuniformity in WWER 
fuel assemblies. Golubev, L.I.; Gorobtsov, L.I.; Kulakov, G.A.; 
Simonov, V.D.; Sunchugashev, M.A. At. Energ. (USSR); 40: No. 3, 
207-210(Mar 1976). (In Russian). 

An analysis has been made of the spatial nonuniformity of fuel 
burnup in the fuel assembly from the results of spatial distribution 
measurements for the concentration of fission fragments. The mea- 
surements are performed by a nondestructive gamma-spectrometric 
method. Fuel assemblies of WWER reactors exhibit a considerable 
nonuniformity of fuel burnup both in the height and in the cross- 
section. There is a considerable fuel burnup in the cross-section of 
fuel elements due to the effect of self-shielding. A pronounced 
asimuthal burnup asymmetry has been found in the cross-section of 
fuel elements, especially marked for the burnup of sup(239)Pu. This 
nonuniformity tends to decrease as the burnup increases. Using 
absorbent elements results in some reduction of burnup nonunifor- 
mity in the height, but leads to an increased nonuniformity in the 
cross-section of the fuel assembly and a substantial decrease of the 
burnup depth in the neighbouring fuel elements. Using boron for 
regulation leads to an essential decrease in the nonuniformity of fuel 
burnup both in the height and in the cross-section. 


14678 Risk evaluation for structures. Freudenthal, A.M.; 
Schueller, G.I. (Bochum Univ. (Germany, F.R.). Inst. fuer Kon- 
struktiven Ingenieurbau). Konstr. Ingenieurbau Ber.; No. 25, p. 7- 
95(1976). (In German). 

The basic principles of the risk analysis, which is based on 
classical statistics is discussed. The significance of the Asymptotic 
(Extreme Value) distributions as well as the method of basing the 
level of acceptable risk on economical optimization procedures is 
pointed out. The application of the risk analysis to special type 
structures such as fixed offshore platforms, television towers, reactor 
containments and the reliability of reactor components under creep 
and fatigue load is elaborated by carrying out numerical examples. 


14679 Increasing reliability and availability of B and W nuclear 
steam systems. Deddens, J.C.; Clark, R.H. (Babcock and Wilcox Co., 
Lynchburg, VA). Proc. Am. Power Conf.; 38: 91-99(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469-—. 

Topics discussed include industry problems which affect 
availability, problems which specifically affect B and W systems, and 
active B and W availability programs. These programs include site 
support services, environmental control, steam generator monitor- 
ing, fuel management services, reactor diagnostic work, and quality 
assurance. 


14680 Impact of containment design on nuclear plant availability. 
Ondash, C.S. (Boston Edison Co.); Merritt, W.J.; Novelline, J.A. Jr.; 
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Williams, W.; Blatchford, J.D. Proc. Am. Power Conf.; 38: 100- 
109(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

An analysis of the effects of the Pilgrim-2 containment design 
on refueling and maintenance activities is presented. It is shown that 
containment design may be optimized in support of these activities. 


14681 Experience with the construction and operation of the 
1200-MW Biblis ‘A’ nuclear power plant. Eitz, A.W. (Rheinisch- 
Westfaelisches Elektrizitaetswerk AG, Essen); Martin, A.H. Proc. 
Am. Power Conf.; 38: 142-154(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The planning, construction, start-up, and commercial oper- 
ation of the Biblis-A Nuclear Power Plant is reviewed. 


14682 Reactor vendor's role in maintenance, refueling, and oper- 
ating support. Kennedy, J.P.; Kelly, W.M. (Babcock and Wilcox Co., 
Lynchburg, VA). Proc. Am. Power Conf.; 38: 155-160(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Topics discussed include organization, refueling, maintenance 
and repair, engineering and technical support, and integration of 
product improvement program. 


14683 Using nuclear plant operating data to improve product 
reliability. Hilles, R.W.; Toth, G.P.; Koh, B. (Westinghouse Electric 
Corp., Pittsburgh). Proc. Am. Power Conf.; 38: 161-167(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The need for availability improvements in nuclear steam 
supply systems is discussed. The Westinghouse program for improv- 
ing reliability and availability is described. 


14684 Lessons learned at Calvert Cliffs. Lawrence, C.C. III 
(Baltimore Gas and Electric Co.); Graf, D.V.; Honey, J.A. Proc. Am. 
Power Conf.; 38: 168-177(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Initial operation of the Calvert Cliffs-1 Reactor yielded sig- 
nificant reliability information in the following areas: circulating 
water system, primary system valve leakage, steam generator blow- 
down recovery, spare parts availability, breathing air systems, prima- 
ry system water chemistry, secondary system water chemistry, 
RPS/ESFAS interactions, in-core detectors, and computer trending. 


14685 Unique design features of the South Texas Project. 
Mooney, J.T.; Miskimin, P.A. (Brown and Root, Inc., Houston, TX). 
Proc. Am. Power Conj.; 38: 205-213(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Unique and unusual design features intended to shorten licens- 
ing and construction schedules, or to improve reliability and main- 
tainability, are described. 


14686 System 80 NSSS steam generator design. Williams, H.K. 
(Combustion Engineering, Inc., Chattanooga). Proc. Am. Power 
Conf.; 38: 218-225(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The design criteria established by Combustion Engineering 
for the System 80 NSSS steam generator are reviewed, and the 
design features of the steam generator are described. 


14687 Babcock-205/A standard 205 fuel assembly NSS. Hamil- 
ton, J.R. (Babcock and Wilcox Co., Lynchburg, VA). Proc. Am. 
Power Conf.; 38: 226-236(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The Babcock and Wilcox standardized 205-fuel-assembly nu- 
clear steam supply system is reviewed. Aspects discussed include 
standardization, design, core and coolant system, load-following 
capability, Mark C full, once-through steam generator, ECCS, and 
instrumentation and controls. 


14688 EPRI program to study PWR secondary water chemistry. 
Pearl, W.L. (Nuclear Water and Waste Tech., San Jose,CA); Martel, 
L.J. Proc. Am. Power Conf.; 38: 903-912(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 
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This paper describes some of the overall technical aspects of 
the PWR steam generator corrosion damage problem, the relation- 
ship of EPRI programs to this problem and, in particular, describes 
in some detail one program in which a study is being made of PWR 
secondary water chemistry. 


14689 Isolating device for main-steam, designed for PWR type 
reactors. Hoffmann, J. (to Kraftwerk Union A.G., Muelheim an der 
Ruhr (Germany, F.R.)). German(FRG) Patent 2,403,668/A/. 31 Jul 
1975. 7p. (In German). 

Suggested is a main-steam isolating device providing a shut- 
off valve for double-wall steam lines penetrating the containment. 
The shell is directly connected with the end of the penetration for 
the double-wall pipe. Openings for the safety valve or the exhaust 
valve are provided. 


14690 Heat exchanger with steam overheating. Manek, O.; 
Motejl, V.; Quitta, R.; Schlinger, S. Czech Patent 156,788/B/. 15 Jan 
1975. 6p. (In Czech). 

A heat exchanger incorporating steam superheating is pro- 
posed suitable for nuclear power plants having heat transfer surfaces 
housed in the pressure vessel. The heat exchanger is characterized 
by the fact that on the primary side the steam overheating surface is 
parallel to the afterheating and evaporating surfaces. The parallel 
heat transfer surfaces, afterheating and evaporating surfaces are 
connected to a common tube plate. The superheated steam outlet is 
formed by the central tube, the saturated steam by-pass channel is 
formed by a concentric tube. The steam superheating surface is 
formed by a cluster of U-tubes. Spatial U-tubes form the afterheating 
and the evaporating surfaces outside of the superheating surface. 


14691 Borated coolant decontamination and water-chemical 
regime of the primary coolant circuit of WWER-1 type reactor. 
Matskevich, G.V.; Klement’eva, E.M.; Plotnikov, 1.M. Teploenerge- 
tika (Moscow); No. 7, 14-17(Jul 1974). (In Russian). 

Treatment of the boron concentrate from the evaporation 
plant by coagulation and mechanical filtration and H-cation ex- 
change, Bos* anion exchange makes it possible to return the boron 
concentrate to the primary loop. The duration of the filter cycle, 
during the course of which the boron concentrate is very effectively 
treated with respect to all the ‘standard’ characteristics, is deter- 
mined by the start of breakthrough of potassium and ammonium 
cations from the H-cation exchange filter. After regenerating the 
cation filter with acid the effectiveness of treatment by the anion 
exchange filter is restored. The investigation leads to the recommen- 
dation of a technology for regenerating boric acid not only from the 
boron-containing drain waters from the primary loop under condi- 
tions of liquid boron control but also, if necessary, from the non- 
design leakage flows to the special drain system of the station. The 
optimal water conditions for the primary loop of the WWER-1 
reactor when effecting control by a boron-containing coolant are 
those in which the water is treated with caustic potash and a volatile 
alkali, ammonia or hydrazine hydrate. When working with a coolant 
which has a high concentration of boric acid (up to 7-8g/1), corro- 
sion-free conditions for the materials of the high- and low-tempera- 
ture parts of the primary loop can be achieved only by an additional 
dose of hydrogen-containing alkali. 
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REFER ALSO TO CITATION(S) 14778, 14895 


14692 (CONF-771048—1) Automatic particle-size analysis of 
HTGR nuclear fuel microspheres. Mack, J.E. (Oak Ridge National 
Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 9p. Dep. 
NTIS, PC A02/MF AOl1. 

From 21. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (4 Oct 1977). 

An automatic particle-size analyzer (PSA) has been devel- 
oped at ORNL for measuring and counting samples of nuclear fuel 
microspheres in the diameter range of 300 to 1000 pm at rates in 
excess of 2000 particles per minute, requiring no sample preparation. 
A light blockage technique is used in conjunction with a particle 
singularizer. Each particle in the sample is sized, and the information 
is accumulated by a multi-channel pulse height analyzer. The data 
are then transferred automatically to a computer for calculation of 
mean diameter, standard deviation, kurtosis, and skewness of the 
distribution. Entering the sample weight and pre-coating data per- 
mits calculation of particle density and the mean coating thickness 
and density. Following this nondestructive analysis, the sample is 
collected and returned to the process line or used for further 
analysis. The device has potential as an on-line quality control device 
in processes dealing with spherical or near-spherical particles where 
rapid analysis is required for process control. 
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14693 (GA-A—13943) Postirradiation examination and evalua- 
tion of Peach Bottom fuel test element FTE-6. Wallroth, C.F.; Holz- 
raf, J.F.; Jensen, D.D. (General Atomic Co., San Diego, Calif. 
SA)). Sep 1977. Contract EY-76-C-03-0167. 413p. Dep. NTIS, PC 
A12/MF AOl1. 

Fuel test element FTE-6 was irradiated in the Peach Bottom 
high-temperature gas-cooled reactor (HTGR) for 645 equivalent full 
power days. Four fuel varieties, contained in H-327 graphite bodies, 
were tested. A primary result of this test has been to demonstrate 
acceptable performance even with calculated high stresses in the 
graphite bodies. Heterogeneous fuel loadings in the element caused 
local power peaking and azimuthal power variations, deforming the 
graphite fuel bodies and thereby causing bowing nearly five times as 
large as the diametral clearance within the sleeve. The axial stresses 
resulting from interference between the fuel bodies and sleeve were 
estimated to have reached 45% of the ultimate material strength at 
the end of the irradiation. Residual stresses from differential contrac- 
tion within the fuel body resulted in probable in-plane stress levels of 
130% of the material strength at the end-of-life shutdown and of up 
to 150% of the strength at shutdown during the irradiation cycle. 
The high in-plane stresses are local peaks at the corners of a sharp 
notch in the element, which may account for the stresses failing to 
cause damage. The lack of observable damage, however, indicates 
that the methods and data used for stress analysis give results that 
are either fairly accurate or conservative. 


14694 Experience of the reliability of steam and electrically 
driven circulators for GCRs. Cave, L.; Gow, R.S. Nucl. Eng. Int.; 22: 
No. 261, 57-60(Aug 1977). 

Operating experience with the circulators of the first genera- 
tion of Magnox gas-cooled reactors in the UK, both steam-driven 
and A.C. electric drive, is discussed. An analysis is made of CEGB 
experience. The following aspects are discussed: operating experi- 
ence relevant to loss of main circulators leading to reactor outrage; 
availability related operating experience with an analysis of outage 
times for Hinkley Point ‘A’; incidence of circulator outages for 
stations with steam driven circulators; comparison of the incidence 
and frequency of circulator trips with other enforced circulator 
outages. The frequency loss of all main circulator drives is about 
0.26 per reactor year for steam-driven circulators, and is somewhat 
lower for A.C. motor drives, although for variable frequency drives 
alone it is about 0.7. A frequency of 0.29 per reactor year appears 
representative for reactor outage caused by a single circulator fail- 
ure. It is concluded that circulator faults, per se, do not contribute 
greatly to forced reactor outages. If circulators can be isol-ted for 
repair, they do not substantially affect total loss of output. 


14695 Flow of individual pebbles in cylindrical vessels. Gatt, 
F.C. (Australian Atomic Energy Commission Research Establish- 
ment, Lucas Heights). Nucl. Eng. Des.; 42: No. 2, 265-275(Jul 1977). 

The movement of individual pebbles in a simulated recirculat- 
ing pebble bed nuclear reactor has been investigated. Experimental 
and statistical results are presented concerning the transit number 
spectra of groups of pebbles and the transit of individual pebbles in 
recirculated random packings of identical pebbles. A cylindrical 
vessel with a variable base angle and a single axial outlet contained 
the pebbles which varied in diameter, shape, and specific gravity. 
The pebbles flowed downward under the influence of gravity and 
through a rotating extractor in the base. Transit number spectra 
were found by seeding many coloured pebbles at a particular radius 
and noting the amount of recirculation required before they 
emerged. While the packing descended, a radioactively tagged 
pebble inserted at the top of the bed was tracked as it moved 
through the vessel. Tracks and velocities of pebbles for various 
combinations of seeding radius, bed and pebble parameters were 
determined. Using these tracks, patterns and effects of flow zones 
were deduced. 


14696 Special motors for reactor core cooling. Jngenieur (The 
Hague); 89: No. 26, 516-517(30 Jun 1977). (In Dutch). 

An electric motor for turbocompressors used in circulating 
helium or carbon dioxide in the cooling system of a high-tempera- 
ture reactor (Uentrop) is discussed. 


14697 Present state and potential development of high-tempera- 
ture reactors. Hardt, L. Glueckauf; 113: No. 11, 545-551(Jun 1977). 
(In German). 

A brief survey of the features of BWRs, PWRs and fast 
breeders is followed by a portrayal of the HTGR’s overall develop- 
ment. As a result of the shorter experience with this reactor type, 
only system-related, mainly inherently given properties are discussed 
within the framework of safety matters. In order to illustrate the 
versatility of application of the HTR, the various technologies are 
dealt with in brief sections. 


14698 Transport mechanism for spherical particles for high tem- 
perature reactor fuel studies. Buschbeck, F.; Jablonski, Z. (Oesterrei- 
chische Studiengesellschaft fuer Atomenergie G.m.b.H., Seibersdorf. 
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Elektronikinstitut). Elektrotech. Maschinenbau; 94: No. 5, 201- 
207(May 1977). (In German). 

A system for rapid measurement of the diameter distribution 
of the spherical fuel particles used in gas-cooled high-temperature 
reactors has been described previously. (W. Attwenger and F. 
Buschbeck, CAMAC Bulletin 12, April, 1975; K. Wallisch and P. 
Koss, SGAE Report No. 2342, Oct 1974). The present paper de- 
scribes the electrostatic transport system for feeding the spherical 
nuclear fuel particles to the measuring apparatus whose diameter is 
within the range 0.1-1.5 mm. 


14699 (ERDA-tr—318) Pebble-bed HTR in the “once through” 
fuel cycle. Teuchert, E.; Ruetten, H.J.; Haas, K.A. (Kernforschung- 
sanlage Juelich G.m.b.H. (Germany, F.R.)). 25 Apr 1977. Transla- 
tion of a German report. 8p. Dep. NTIS, PC A02/MF AO1. 

The Once Through Cycle with high-enriched uranium and 
thorium has the lowest uranium ore requirement and the lowest 
costs. On the way to a closed U/Th fuel cycle, it therefore repre- 
sents the most practical cycle for the introductory phase. In the case 
of difficulties regarding the supply of high-enriched uranium, the 
reactor-physical characteristics permit a short-term transition to a 
cycle with 20-percent enriched uranium and thorium. In the cycle 
with 20-percent enriched uranium and thorium, the fissile material is 
present neither in the charging (or refuelling, translator) nor in the 
discharging phase of the reactor in an isotope composition that could 
be used from a weapon-technical point of view. 


14700 Study on resonance neutrons absorption in a RBMK-type 
lattice. Yurova, L.N.; Bushuev, A.V.; Kozhin, A.F.; Egiazarov, 
M.B.; Kamanin, P.M. At. Energ. (USSR); 41: No. 6, 387-391(Dec 
1976). (In Russian). 

The physical parameters fsub(I)sup(28), fsub(eff)sup(28) and 
(sigmasub(C)sup(28)) (sigmasub(f)sup(25)) have been determined ex- 
perimentally in an uranium-graphite RBM-K-type lattice with and 
without water in the fuel channels. Self-locking factors for single 
rods and mutual-shielding factors of rods in clusters have been 
obtained. It is found that filling the channels with the water has little 
effect on Isub(eff)sup(28) of the clusters. 


14701 Method for the operation of a nuclear reactor. Mysels, 
K.J. (to General Atomic Co., San Diego, Calif. (USA)). 
German(FRG) Patent 2,614,094/A/. 14 Oct 1976. 35p. (In German). 

An improved method is described of refuelling a nuclear 
reactor, e.g. a HTGR, by removing in stages certain rod clusters, 
shifting neighbouring fuel rods into their positions, and adding some 
new fuel elements. The method according to the invention claims 
the combination of the individual steps necessary for this procedure. 
All movements may be carried out from the top end of the reactor 
core. 


14702 Process heat exchanger for nuclear reactors. Swars, H.; 
Kostrzewa, S. (to Internationale Atomreaktorbau G.m.b.H. (IN- 
TERATOM), Bergisch Gladbach (Germany, F.R.)). German(FRG) 
Patent 2,449,190/A/. 22 Apr 1976. 9p. (In German). 

The proposal relates to the arrangement of a process heat 
exchanger and a steam generator for a gas cooled high temperature 
reactor with short flow paths for the hot reactor coolant gas and 
separation of the hot and the cold gas steams. All important compo- 

nents of the system are easy to replace. The heat exchanger com- 
posed of a number of blind tubes perpendicularly suspended is 
concentrically surrounded by a helical tube steam generator support- 
ed at its bottom end. A vertical high temperature resistant separation 
wall is located between these two systems which, in addition, is 
surrounded by a gastight sheet metal wall with continuous corruga- 
tions. Between the steam generator and its housing there is a guide 
jacket suspended from its top end. The heat exchanger and the steam 
generator are both attached at their colder ends only. The coolant 
gas, which leaves the reactor at a temperature of approx. 950°C, 
enters the heat exchanger at the bottom, is deflected at the upper 
end, passes through the steam generator in a counterflow, is de- 
flected again, passes between the housing and the guide jacket up to 
the circulator and back to the reactor. 


14703 Thorium utilization reexamined. Stewart, H.B. (General 
Atomic Co., San Diego, CA). Proc. Am. Power Conf.; 38: 131- 
141(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Some of the technical, economic, and resource availability 
advantages of thorium-uranium-233 fuel cycle are discussed. The 
emphasis is on HTGRs but a brief discussion of HWR and LWBR 
type reactors is also included. 


14704 Use of a very-high-temperature nuclear reactor in the 
manufacture of synthetic fuels. Farbman, G.H.; Brecher, L.E. (Wes- 
tinghouse Electric Corp., Pittsburgh). Proc. Am. Power Conf.; 38: 
458-466(1976). 
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From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

A conceptual design of a graphite moderated, helium cooled, 
very-high-temperature reactor (VHTR) for the production of hydro- 
gen is presented. The VHTR produces hydrogen in a sulfur cycle 
water decomposition system. 
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14705 Study of phosphate hide-out from boiling water. Balakrish- 
nan, P.V. (Chalk River Nuclear Labs., Ont.). Can. J. Chem. Eng.; 55: 
No. 5, 592-596(Oct 1977). 

Sodium phosphates deposit on heat transfer surfaces from 
boiling solutions. This process of deposition, which is termed “hide- 
out,” was studied in a recirculating loop operating at the temperature 
and pressure of the secondary system in CANDU-PHW steam 
generators. The relation between the compositions of the deposit and 
solution, is in agreement with studies by others. An additional 
depletion of phosphate was found, which probably related to reac- 
tion with corrosion product deposits on the loop surfaces. The 
observations from this study suggested a maximum desirable range 
for Na/PO, molar ratio in solution of 2.2 to 2.6 for phosphate 
treatment of steam generator water. Lithium phosphate treatment is 
unsuitable because it forms hard scales and also causes accelerated 
corrosion of boiler tubing. 


14706 SGHWR fuel performance under power ramp conditions. 
Bond, G.G.; Howl, D.A. (UKAEA Reactor Group, Springfields); 
Cordall, D.; Cornell, R.M.; Fox, W.N.; Garlick, A. J. Br. Nucl. 
Energy Soc.; 16: No. 3, 225-235(Jul 1977). 

The problem of power ramping is defined and discussed in 
terms of the operational requirement for commercial steam generat- 
ing heavy water reactors by analysing data arising from uprating 
events in the Winfrith steam generating heavy water reactor. Exami- 
nation of the fuel pin defects produced during controlled ramp 
experiments strongly suggests that the observed cladding cracks 
were a consequence of fission product stress-corrosion attack during 
the period when stresses were high. A critical stress level for 
cracking, based on laboratory stress-corrosion tests, has been used in 
conjunction with computer codes which calculate cladding stresses 
and strains in operating fuel pins, and the procedure is shown to 
have been successful in providing a guide to fuel defect probabilities. 
This approach is applied to the commercial steam generating heavy 
water reactor design to identify acceptable boundaries of power 
ramp operation. 


14707 Nuclear reactors. Middleton, J.E. (to Nuclear Power Co. 
(Whetstone) Ltd. (UK)). British Patent 1,474,938/A/. 25 May 1977. 
11p. 

. Reference is made to cooling water supply header assemblies 
for water cooled reactors and particularly for reactors having a 
calandria containing heavy water. The object of the arrangement 
described is to provide a water cooled reactor installation in which 
the coolant circuit arrangements are favourably disposed to minimise 
the risk of the nuclear fuel becoming overheated following the 
occurrence of an incident that disturbs the normal performance of 
the cooling circuits and to provide for that purpose an advantageous 
form of header assembly for distributing the supply of coolant water 
to the pressure tubes. 


14708 Ultrasonic inspection of end cap welds in thin walled fuel 
elements. van den Andel, J. Mater. Eval.; 35: No. 2, 56-60(Feb 1977). 

The quality of end cap welds in thin walled fuel elements can 
be determined by using high frequency, sharp focussed, long focus 
transducrs. It was necessary to determine the true angle of refrac- 
tion, which was different from what theory predicted, and the 
attenuation of a focussed beam skipping inside a thin wall. It was 
found possible to penetrate the weld zone, recognize the weld 
contours and determine the presence of defects smaller than 0.1 mm 
deep. Case histories show that no weld considered good by ultrason- 
ics was defective and nearly all defects found ultrasonically were 
also found metallographically. 


14709 Statistical evaluation of pin gaps of fuel clusters for 
FUGEN and its application to fuel inspection. Higashi, M. (Power 
Reactor and Nuclear Fuel Development Corp., Tokyo); Hishida, H. 
Doryokuro Giho; No. 20, 29-36(Oct 1976). (In Japanese). 
Computational methods of statistically evaluating fuel pin 
gaps have been studied since 1972. A computer code STGAP is now 
complete and its practical use for fuel inspection is being prepared. 
This paper presents mathematical methods employed in the code and 
the results of statistical analysis. The fuel assembly is composed of 28 
fuel pins arranged in three layers of concentric annuli and 12 axially 
distributed spacers. The probabilistic distribution of the pin gaps is 
analyzed in the first part. The results of analysis were compared with 
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measured distribution. The agreement was excellent. The relation 
between critical heat flux and pin gaps is analyzed in the second part. 
The probabilistic distributions of the width of the penetrating lines 
(there are 6 penetrating lines) are analyzed in the third part. These 
results will be useful for determining the rejecting criteria in fuel 
inspection. 


14710 CANDU fuel cycle; present and future. Mooradian, A.J. 
(Atomic Energy of Canada Ltd., Ottawa, Ontario). Genshiryoku 
Chosa Jiho; No. 9, 177-187(1976). (In Japanese). 

From 9. annual conference of the Atomic Industrial Forum; 
Tokyo, Japan (10 Mar 1967). 

In Canada, the nuclear reactors of 2.5 million kW are in 
operation, and about 5% of the total electric power is produced with 

ANDU reactors. It is expected to grow to 133 million kW in 2000, 

and most of the capacity will be put in practice by CANDU-PHW 
concept. The fuel cycle is simple once-through type with natural 
uranium, on the basis that spent fuel is worthless according to system 
economics. The use of uranium is very effective. The uranium in the 
spent fuel from CANDU reactors seems to be worthless unless it is 
used as blanket material for fast reactors. However considerable 
amount of fissionable plutonium is contained in it. The completion of 
the once-through fuel cycle is carried out by the storage of spent fuel 
till the days when the reprocessing will seem to be useful for the 
nation and power companies. The central storage site will be in 
operation in November 1985. As for the future fuel cycle, it is aimed 
at to demonstrate the perfect thorium cycle for CANDU reactors in 
the first half of 1990s. It opens the door to the enormous new energy 
resource, thorium, and the technological feasibility test is unneces- 
sary. 


14711 Technological aspects of the CIRENE nuclear reactor. Di 
Teodoro, L. (Breda Termomeccanica, Milan (Italy)); Morandi, G. 
(Centro Informazioni Studi Esperienze, Milan (Italy)); Tabacchi, M. 
(Nucleare Italiana Reattori Avanzati (NIRA) Genova, Italy). Energ. 
Nucl. (Milan); 23: No. 8, . 447-460(1976). (In Italian). 

In this paper the reactor assembly of the CIRENE prototype 
is at first shortly described and the main functional requirements are 
enunciated, which conditioned the choice of the structural and 
shielding materials to be used in building it. The characteristics of 
the materials chosen with reference to their various destinations are 
then illustrated. Lastly, the technological problems presented by the 
——— construction (qualification of zircalloy-2 parts, non- 
welded joints between zircalloy-2 and stainless steel, welded joints of 
ferrous materials), and the relevant activities carried out, as well as 
the adopted solutions, are described. 


14712 Nondestructive testing of pressure tubes in a nuclear power 
reactor. Kupics, O.A.; Irwin, O.C.; Allen, A.L. (Ontario Hydro 
TIC Lab., Toronto (Canada)). Ont. Hydro Res. Q.; 28: No. 4, 9- 
18(1976). 

This article deals with the development and application of 
remotely operated tooling for the in situ inspection of pressure tubes 
in the CANDU-PHW reactor concept. The immediate requirement 
for such equipment arose with the discovery of cracks in the rolled 
joint regions of several pressure tubes at Ontario Hydro’s Pickering 
Generating Station. Acoustic emission techniques were applied to 
rapidly locate pressure tubes containing through-wall cracks, while 
ultrasonic tooling was developed to inspect the rolled joint regions 
for _— through-wall cracks. The effectiveness of these techniques 
is illustrated and discussed using data recorded during the inspec- 
tions at Pickering GS. 
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REFER ALSO TO CITATION(S) 14046, 14881, 14882, 14884, 
14885, 14886, 14888, 14897, 14898, 15101 


14713 (CONF-770807—51) Effect of tube-support interaction on 
the dynamic responses of heat exchanger tubes. Shin, Y.S.; Jendrzejc- 
zyk, J.A.; Wambsganss, M.W. (Argonne National Lab., Ill. (USA)). 
1977. Contract W-31-109-ENG-38. 15p. Dep. NTIS, PC A02/MF 
AOl. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

Operating heat exchangers have experienced tube damages 
due to excessive flow-induced vibration. The relatively small inher- 
ent tube-to-baffle hole clearances associated with manufacturing 
tolerances in heat exchangers affect the tube vibrational characteris- 
tics. In attempting a theoretical analysis, questions arise as to the 
effects of tube-baffle impacting on dynamic responses. Experiments 
were performed to determine the effects of tube-baffle impacting in 
vertical/horizontal tube orientation, and in air/water medium on the 
vibrational characteristics (resonant frequencies, mode shapes, and 
damping) and displacement response amplitudes of a seven-span tube 
model. The tube and support conditions were prototypic, and over- 
all length approximately one-third that of a straight tube segment of 
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the steam generator designed for the CRBR. The test results were 
compared with the analytical results based on the multispan beam 
with “knife-edge” supports. 


14714 (CONF-770807—55) PTA-1 computer program for treat- 
ing pressure transients in hydraulic networks including the effect of 
pipe plasticity. Youngdahl, C.K.; Kot, C.A. (Argonne National Lab., 
Ill. (USA)). 1977. Contract W-31-109-ENG-38. 20p. Dep. NTIS, PC 
A02/MF AOl1. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

Pressure pulses in the intermediate sodium system of a liquid- 
metal-cooled fast breeder reactor, such as may originate from a 
sodium/water reaction in a steam generator, are propagated through 
the complex sodium piping network to system components such as 
the pump and intermediate heat exchanger. To assess the effects of 
such pulses on continued reliable operation of these components and 
to contribute to system designs which result in the mitigation of 
these effects, Pressure Transient Analysis (PTA) computer codes are 
being developed for accurately computing the transmission of pres- 
sure pulses through a complicated fluid transport system, consisting 
of piping, fittings and junctions, and components. PTA-1 provides an 
extension of the well-accepted and verified fluid hammer formula- 
tion for computing hydraulic transients in elastic or rigid piping 
systems to include plastic deformation effects. The accuracy of the 
modeling of pipe plasticity effects on transient propagation has been 
validated using results from two sets of Stanford Research Institute 
experiments. Validation of PTA-1 using the latter set of experiments 
is described briefly. The comparisons of PTA-1 computations with 
experiments show that (1) elastic-plastic deformation of LMFBR- 
type piping can have a significant qualitative and quantitative effect 
on pressure pulse propagation, even in simple systems; (2) classical 
fluid-hammer theory gives erroneous results when applied to situa- 
tions where piping deforms plastically; and (3) the computational 
model incorporated in PTA-1 for predicting plastic deformation and 
its effect on transient propagation is accurate. 


14715 (CONF-771023—13) Assessment of the performance of a 
conceptual acoustic surveillance system for anomalous events in 
LMFBRs. Doolittle, R.D.; Carey, W.M. (Argonne National Lab., Ill. 
(USA)). 1977. Contract W-31-109-ENG-38. Sp. Dep. NTIS, PC 
A02/MF AOl1. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

A method is developed for calculating the detectability of 
anomalous acoustic events. The example used is the sodium vapor 
bubble collapse in the subcooled regions of a Liquid Metal Fast 
Breeder Reactor (LMFBR). This method provides a range of esti- 
mates for detection and false alarm probabilities in acoustic surveil- 
lance systems for sodium boiling and voiding detection, as well as 
any other impulsive events such as loose-parts monitoring. The 
signal excess at the receiver array from an impulsive source is 
computed by an extension of methods introduced by W. Carey. 
Assuming an exponential pulse form for the signal (or its envelope) 
the equivalent source level is determined from the energy flux 
spectral density for inclusion in the sonar equation. The signal excess 
(SE) is then given by the source level (SL) minus the noise level 
(NL) minus the transmission loss (TL) minus the detection threshold 
(DT) plus the receiving array gain (AG). 


14716 (CONF-771052—2) Overview of the U.S. programs on 
properties of primary circuit materials. Brinkman, C.R.; Sikka, V.K.,; 
Booker, M.K. (Oak Ridge National Lab., Tenn. (USA)). 1977. 
Contract W-7405-ENG-26. 3lp. Dep. NTIS, PC A03/MF AO1. 

From International working group on fast reactors (IAEA/ 
IWGFR) specialists meeting; Bensburg. F.R. Germany (17 Oct 
1977). 

The objective of U.S. Breeder Reactor Programs associated 
with primary circuit structural materials is to develop the design 
data base and associated design technology on existing commercially 
available materials as well as new alloys. This will permit economic 
operation of components at acceptable levels of plant availability and 
at up to 40-year lifetimes for inaccessible components. Long-term 
component reliability, elevated-temperature service within the creep 
range, and resistance to sodium attack and irradiation damage, along 
with design in compliance with ASME Codes and RDT Specifica- 
tions, have required that the U.S. programs be directed toward 
contributing knowledge in a number of areas. These areas, relating 
to material deformation, failure modes, compatibility, fabrication, 
long-term behavior, irradiation damage, and availability will be 
discussed. The U.S. Structural Material Programs concerned with 
primary-circuit components will be reviewed, and their current and 
future contributions to knowledge of these areas will be explained. 


14717 (CONF-771123—1) Engineering aspects of heterogeneous 
and homogeneous reactors. Dickson, P.W. Jr. (Westinghouse Electric 
Corp., Madison, Pa. (USA). Advanced Reactors Div.). 1977. Con- 
tract EY-76-C-15-2395. 27p. Dep. NTIS, PC A03/MF AOl1. 
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From BNES conference on optimization of sodium cooled 
fast reactors; London, UK (28 Nov 1977). 

The core arrangement in an LMFBR can potentially affect 
the lower internals, upper internals, radial shielding, vessel, hot leg 
transients, head access area and control systems as well as breeding 
ratio, doubling time and core inventory. This paper describes the 
results of a study of the impact on these components and parameters 
that would result if the Clinch River Breeder Reactor were to 
incorporate a heterogeneous core. 


14718 (CRBRP-ARD—0183) Clinch River Breeder Reactor 
Plant. CRBRP piping integrity: an evaluation of postulated support 
failures. Mallett, R.H.; Nair, B.R.; Mello, R.M. (Westinghouse Elec- 
tric Corp., Madison, Pa. (USA). Advanced Reactors Div.). Sep 
1977. Contract EY-76-C-15-1200;EY-76-C-15-2395. 78p. . 

The CRBRP Project position on piping integrity is that the 
probability of a gross failure of the heat transport system piping 
within containment is low enough to preclude such an event from 
being considered a design basis event. As part of the overall effort to 
establish this position, a special evaluation of postulated support 
failures in the primary heat transport system piping was performed 
even though such failures are not included in the Plant Duty Cycle. 
The results of the preliminary evaluation, which was focused on the 
primary cold leg between the intermediate heat exchanger and the 
reactor vessel inlet, are presented in the report. It is concluded that 
the integrity of the primary cold leg piping will be preserved even in 
the unlikely event of the failure of a snubber or pipe hanger. 


14719 (GEFR—00037(L)) LLTR Series I: analysis in support of 
SWRPRS design and SWR cleanup and recovery. Reynolds, R.G. 
(General Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reac- 
tor Dept.). Apr 1977. Contract EY-76-C-03-0893-010. 29p. . 

Documentation and analysis is made of the Series I Large 
Leak Test data pertinent to the CRBR Sodium-Water Reaction 
Pressure Relief System (SWRPRS) and the Sodium-Water Reaction 
(SWR) Cleanup and Recovery Programs. This is an interim report 
and it will be updated when all the results from SWR-2 and SWR-3 
are available. Preliminary data reveal no CRBRP rupture disc design 
flaws. The long vent lines in the LLTR are effective in reducing the 
amount of sodium compound aerosols released to the atmosphere so 
there is no incentive to test a centrifugal separator in Subsequent 
Series II tests. Enough reaction products were deposited in the 
steam generator during the test to present a significant clean-up 
problem. Reaction products were not observed to stick to relief 
system lines. 


14720 (GEFR—10028-63) Core engineering. Sixty-third quarter- 
ly report, May—July 1977. (General Electric Co., Sunnyvale, Calif. 
(USA). Fast Breeder Reactor Dept.). Aug 1977. Contract EY-76-C- 
03-0893-011. 41p. . 

Progress is summarized in LMFBR fuel assembly engineering 
and core component design analysis. (DG) 


14721 (HEDL-SA—1171-FP) Microstructure characterizaton of 
advanced oxide fuel. Rasmussen, D.E.; Gerber, E.W.; McCord, R.B. 
(Hanford Engineering Development Lab., Richland, Wash. (USA)). 
1977. Contract EY-76-C-14-2170. 65p. (CONF-770416—7). Dep. 
NTIS, PC A04/MF AOl. 

From 79. annual meeting of American Ceramic Society; Chi- 
cago, IL, USA (23 Apr 1977) 

Preirradiation porosity, grain size, and microcomposition 
characteristics are presented for selected advanced oxide (PuO>- 
UO.) LMFBR developmental fuels fabricated for irradiation testing 
in EBR-II. Quantitative microscopy, electron microprobe analysis, 
and a recently developed quantitative autoradiographic technique 
are utilized to relate microstructure characteristics to fabrication 
parameters. 


14722 (HEDL-TME—77-62) Selection of process parameters for 
sodium removal via the water vapor nitrogen process. Crippen, M. 
(Hanford Engineering Development Lab., Richland, Wash. (USA)). 
Nov 1977. Contract EY-76-C-14-2170. 39p. . 

This report reviews the water vapor nitrogen (WVN) process 
for removing sodium from stainless steel equipment, with emphasis 
on the basis for selecting final operating parameters. The process 
includes vapor treatment with 5% water at 160°F to 190°F, hot 
water rinsing, and hot gas drying. 


14723 (ORNL—5062/R1) VENTURE: a code block for solving 
multigroup neutronics problems applying the finite-difference diffu- 
sion-theory approximation to neutron transport, version II. Vondy, 
D.R.; Fowler, T.B.; Cunningham, G.W. (Oak Ridge National Lab., 
Tenn. (USA)). Nov 1977. Contract W-7405-ENG-26. vp. Dep. 
NTIS, PC A16/MF AOl1. 

The report documents the computer code block VENTURE 
designed to solve multigroup neutronics problems with application 
of the finite-difference diffusion-theory approximation to neutron 
transport (or alternatively simple P,) in up to three-dimensional 
geometry. It uses and generates interface data files adopted in the 
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cooperative effort sponsored by the Reactor Physics Branch of the 
Division of Reactor Research and Development of the Energy 
Research and Development Administration. Several different data 
handling procedures have been incorporated to provide considerable 
flexibility; it is possible to solve a wide variety of problems on a 
variety of computer configurations relatively efficiently. 


14724 (ANL-Trans—1108) Device for cooling the upper part of 
the vessel of a liquid sodium cooled reactor. Gama, J.M.; Lallement, 
J.; Pugnot, L. Oct 1977. Translation of French Patent application 
No. 7,337,232. 13p. Dep. NTIS, PC A02/MF AO1. 

The invention deals with a device for cooling the main vessel 
of a nuclear reactor in which the primary cooling circuit is located 
completely within the main reactor vessel. 


14725 (ANL-Trans—1109) Device for connecting two tubular 
ducts mounted end-to-end. Bentz, A.; Depierre, Y.; Venobre, H. Oct 
1977. Translation of French Patent application No. 7,331,539. 12p. 
Dep. NTIS, PC A02/MF AO1. 

The invention concerns a device for connecting two tubular 
ducts, particularly two pipelines traversed by a liquid underpressure, 
this device allowing a relative displacement of these ducts in any 
direction, either along the direction of their common axis or in a 
plane perpendicular to this direction, or in any direction combining 
one and the other of these two displacements, while assuring free 
flow of the liquid from one duct to the other. The invention applies 
particularly, although not exclusively, when the ducts consist of 
pipelines installed in the interior of a sodium-cooled fast nuclear 
reactor, the device assuring connection of the outlet diffuser duct of 
a primary pump forming the sodium circulation in the tank through 
the core and heat exchangers, and of a large-diameter pipeline 
conducting the sodium thus delivered by the pump under the core 
support slab. 


14726 Effect of phase instability of stainless steel on the cladding 
deformation profiles of LMFBR fuel elements. Hofman, G.L.; Wal- 
ters, L.C.; McVay, G.L. (Argonne National Lab., Ill. (USA)). J. 
Nucl. Mater.; 67: No. 3, 289-294(Aug 1977). 

Enhanced deformation rates in LMFBR fuel element clad- 
ding are shown to be consistent with the occurrence of carbide 
precipitates. Swelling and creep equations, when modified to include 
the effects of carbide precipitation, account for such phenomena as 
the second diameter peak and certain large heat-to-heat variations 
observed in the cladding and irradiated elements. 


14727 Heat transfer measurements in an air model of a partly 
blocked reactor fuel subassembly. Judd, A.M.; Malcotsis, G. (Cam- 
bridge Univ. (UK). Dept. of Engineering). J. Br. Nucl. Energy Soc.; 
16: No. 3, 237-242(Jul 1977). 

The effect of blockages of up to six subchannels on heat 
transfer from a heated pin in a large-scale model of part of a fast 
reactor fuel subassembly has been measured, using air as a coolant. 
The results are compared with those of similar measurements in 
other, simpler, geometries. It is found that the surface heat transfer 
coefficient is in most cases increased, but there is a tendency for the 
increase in certain parts of the flow to be smaller for larger block- 
ages. It is concluded that overheating in the region of the blockage is 
due to increased coolant temperatures rather than poor surface heat 
transfer. 


14728 Turbulence measurements in an air model of a partly 
blocked reactor fuel subassembly. Judd, A.M. (Cambridge Univ. 
(UK). Dept. of Engineering). J. Br. Nucl. Energy Soc.; 16: No. 3, 243- 
248(Jul 1977). 

The Eulerian integral time-scale and the kinetic energy of the 
turbulence have been measured at various points in the recirculating 
regions behind blockages of up to 13 subchannels in a large-scale 
modei of part of a fast reactor fuel subassembly using air to represent 
the coolant. It is found that roughly the time-scale is directly 
proportional and the kinetic energy is inversely proportional to the 
diameter of the blockage. From these measurements approximate 
values of the eddy diffusivity can be deduced, and are found to be 
independent of the blockage size. In a fast reactor, the eddy diffusi- 
vity behind a blockage would be far greater than the conductive 
thermal diffusivity. 


14729 Stress analysis of fuel claddings with axial fins including 
creep effects. Krieg, R. (Gesellschaft fuer Kernforschung m.b.H., 
Karlsruhe (Germany, F.R.)). Nucl. Eng. Des.; 42: No. 2, 357-380(Jul 
1977). 

For LMFBR fuel claddings with axial fins the stress and 
strain fields are calculated which may be caused by internal pressure, 
differential thermal expansion and irradiation induced differential 
swelling. To provide an appropriate description of the cladding 
material it is assumed that the total strain is the sum of a linear elastic 
and a creep term, where the latter one includes the thermal as well 
as the irradiation induced creep. First the linear elastic problem is 
treated by a semi-analytical method leading to a bipotential equation 
for Airys’ stress function. Solving this equation analytically means 





1534 ENERGY RESEARCH ABSTRACTS 


that the field equations valid within the cladding are satisfied exact- 
ly. By applying a combined point matching- least square-method the 
boundary conditions could be satisfied approximately such that in 
most cases the remaining error is within the uncertainty range of the 
loading conditions. Then the nonlinear problem which includes 
creep is approximated by a sequence of linear elastic solutions with 
time as parameter. The accumulated creep strain is treated here as an 
imposed strain field. To study the influence of different effects such 
as fin shape, temperature region, irradiation induced creep and 
swelling or internal pressure, a total of eleven cases with various 
parameter variations are investigated. The results are presented 
graphically in the following forms: stress and strain distributions 
over the cladding cross section for end of life conditions and 
boundary stresses and strains versus time. 


14730 Role of reliability and risk assessment in LMFBR design: 
implementation of reliability in LMFBR design. Graham, J.; Zeman- 
ick, P.P. (Westinghouse Electric Corp., Madison, Pa. (USA). Ad- 
vanced Reactors Div.). Nucl. Eng. Des.; 42: No. 1, 1-9(Jun 1977). 

From International seminar on Containment of Fast Breeder 
Reactors; San Francisco, USA (22 - 23 Aug 1977). 

This paper concerns future developments in LMFBR licens- 
ing technology. Federal Regulations (10 CFR 50.34) require that the 
preliminary safety analysis provide analysis and evaluation ‘with the 
objective of assessing the risk to public health and safety’ to deter- 
mine margins of safety and the adequacy of the plant. Hitherto the 
assessment of risk has been qualitative but it has become increasingly 
apparent that quantitative assessments would provide a better basis 
for judgement. Potential! future roles of reliability and risk assessment 
are discussed in the context of providing additional confirmation of 
the safety of LMFBR designs. Potential acceptability criteria for risk 
evaluations are outlined. The reliability implications of designing 
components to the ASME Code Section III requirements are dis- 
cussed. General judgements are provided as well as the preliminary 
results of probabilistic studies of selected specific limits. There is a 
different reliability significance for the mandatory rules for normal, 
upset, and emergency conditions versus the non-mandatory rules for 
normal, upset, and emergency conditions versus the non-mandatory 
guidance for faulted conditions. 


14731 Case for a nuclear power programme. Hill, J. Elektro-Anz.; 
11-17, 23(Apr 1977). 

The author puts a case for the highly criticised fast reactor 
since hydrocarbon reserves are finite and even if there are big 
enough reserves to see us through a number of years it takes about 
10 years to get permission to build, build and put a nuclear power 
station into operation. The author is of the opinion that the world 
should continue to construct nuclear stations at a steady rate in the 
future, since by the late 1980's the fast reactor will become increas- 
ingly more important. The fast reactor is an efficient user of nuclear 
fuel and — some fifty times as much energy from a given 
weight of uranium as current reactor designs. It is also capable of 
burning a wide range of nuclear fuels and is at least as safe as any 
other reactor. 


14732 Electromagnetic flowmeters for fast reactors. Baker, R.C. 
(Imperial Coll. of Science and Technology, London (UK). Dept. of 
Mechanical Engineering). Prog. Sci.; 1: No. 1, 41-61(1977). 

This paper is in four parts. Section 1 explains the theory of 
the induced-voltage electromagnetic flowmeter and then considers 
various types which have been used. For the primary circuit of fast 
reactors both flow-through type and probe type have been proposed, 
although obtaining magnets which operate satisfactorily at high 
temperatures has been a problem. In the secondary circuit the high 
magnetic Reynolds numbers cause the field to be swept out of the 
magnet gap and this has led to the use of the long saddle-coil 
flowmeter. In Section 2 flux-distortion flowmeters are described. 
These have been proposed mainly for monitoring the primary circuit 
flow and again both flow-through and probe types have been tested. 
Sections 3 and 4 continue the discussion of the flux-distortion 
flowmeter by introducing two methods of analysing its performance. 
The first is a finite difference method which solves the non-linear 
problem by using a time marching method. It is shown that a linear 
approximation is adequate for the likely levels of flow encountered 
in the fast reactor and consequently two linearised solutions are 
used. The first method is a finite difference one and allows the 
instantaneous response of a step change in velocity to be observed as 
well as the effect of bubbles. In Part 4 the second linearized method 
uses current rings to divide up the conducting material. By consider- 
ing the interaction of all the rings, it is possible to obtain the current 
distribution and hence the magnetic field. In conclusion it is suggest- 
ed that further development would be useful of the devices which 
are most suited to the liquid metal fast breeder reactor. 


14733 Role of the CRBRP in meeting the nation’s energy require- 
ments. Riley, D.R. (Clinch River Breeder Reactor Plant Project, 
Oak Ridge, TN). pp 602-610 of In Proceedings of the third annual 
UMR-MEC conference on energy: energy crisis, an evaluation of 
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our resource potential. Morgan, J.D. (ed.). North Hollywood, CA; 
Western Periodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

For over two decades the United States has been conducting 
research and development on the breeder reactor concept—an ad- 
vanced reactor that breeds or produces more nuclear fuel than it 
consumes. The Clinch River Breeder Reactor Plant (CRBRP) is the 
nation’s first large scale breeder designed to demonstrate the feasibil- 
ity of producing electricity for commercial consumption. The cur- 
rent status of the CRBRP and its important role in meeting the 
nation’s energy requirements are described. 


14734 High-temperature acoustic detector. Miyazawa, _ T.; 
Uesugi, N.; Taguchi, J.; Hirano, H. (Tokyo Shibaura Electric Co., 
Ltd., Kawasaki, Kanagawa, Japan). Toshiba Rebyu; 31: No. 12, 1033- 
1036(Dec 1976). (In Japanese). 

An acoustic detector usable in high-temperature (700°C) 
liquid sodium has been developed for abnormality detection in a 
sodium-cooled fast breeder reactor plant. This detector, incorporat- 
ing a LiNbOs crystal with a high Curie point, is of a piezo system 
and is so designed as to bear neutron irradiation. The results of its 
evaluation tests in high-temperature atmosphere, high-temperature 
liquid sodium and normal-temperature water and its prominent char- 
acteristics are as follows: (1) The LiNbOs is enclosed hermetically in 
a welded stainless-steel container; electric signals are transmitted 
through a coaxial cable for high-temperature use. (2) Its actual 
detective sensitivity is as designed: -150 dB (0 dB=1 V/, bar) in 
600°C sodium. (3) Its life has been confirmed to be longer than 
12,000 hours at 700°C. (4) Various investigations have been made 
about the internal construction of the detector container to actualize 
the above items (2) and (3). (5) In order to prevent performance 
deterioration due to neutron irradiation, a new kind of crystal has 
been developed, and now irradiation evaluation tests are being 
carried on by the cooperation between Toshiba and GfK, West 
Germany. 


14735 Device for detecting gases, in particular fission gases, in 
the coolant channel of a liquid-cooled nuclear reactor fuel element. 
Gast, K. (to Gesellschaft fuer Kernforschung m.b.H., Karlsruhe 
(Germany, F.R.)). German(FRG) Patent 1,807,801/B/. 23 Sep 1976. 
3p. (In German). 

In controlling sodium cooled fast nuclear reactors it is impor- 
tant to provide for the early detection and localization of cladding 
tube defects in individual fuel elements. For this reason it is proposed 
to install in the coolant duct of a fuel element a cyclone assigning a 
rotary movement to the coolant in the duct, and in the center of the 
cyclone a heated thermocouple as a detector. For heating purposes 
the thermocouple may be embedded in a body containing fissile 
material, or it may be heated electrically. The device according to 
the invention for the detection of gases is very sensitive and has a 
short response time. 


14736 Method for leak-testing of liquid-metal water/steam heat 
exchangers. Dumm, K. (to Internationale Atomreaktorbau G.m.b.H. 
(INTERATOM), Bergisch Gladbach (Germany, F.R.)). 
German(FRG) Patent 2,329,549/C/. 16 Sep 1976. 5p. (In German). 

A method is proposed for leak-testing of liquid-metal water/ 
steam heat exchangers before their initial start-up being applied at 
pressures and temperatures corresponding to those of later working 
conditions. The invention provides for the heat exchangers to be 
acted upon by a testing gas at testing pressure on the water/steam 
side and by hot liquid-metal on the liquid metal side. The cover gas 
atmosphere (argon) on the liquid metal side is monitored for the 
appearance of the testing gas which is present on the other side. This 
way, corrosion and the resulting repairs are avoided in the operation 
of nuclear power plants with sodium cooling. 


14737 Testing N 205 type antifriction bearings in liquid sodium. 
Matal, O. (Vyzkumny Ustav Zavodu Energetickeho Strojirenstvi, 
Brno (Czechoslovakia)); Handl, Z. (Vyzkumny Ustav pro Valiva 
Loziska, Brno (Czechoslovakia)). Strojirenstvi; 26: No. 9, 554-558(Sep 
1976). (In Czech). 

Comprehensive tests were carried out of special N 205 anti- 
friction bearing in liquid, hot sodium at temperatures of 370 degC 
and 420 degC. Sodium used for tests contained various amounts of 
oxygen. Visual inspection, X-ray spectral microanalysis, X-ray phase 
analysis and accurate measurements before and after tests were used 
to assess the influence of hot aggresive metal. It was found that 
under the conditions simulated by the tests the ball bearings can be 
expected to have a short service life. 


14738 Safety device in a nuclear reactor fuel rod with a closed 
fission gas plenum. Gast, K. (to Gesellschaft fuer Kernforschung 
m.b.H., Karlsruhe (Germany, F.R.)). German(FRG) Patent 
2,023,250/B/. 29 Apr 1976. 2p. (In German). 

The invention relates to the design of the fission gas plenum 
in fuel rods of liquid metal cooled nuclear reactors. The fission gas 
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plenum is subdivided by separation walls (preferably made of sinter 
metals) arranged in a honeycomb structure, which are fully perme- 
able to fission gases. In this way a gradual, uniform pressure buildup 
is achieved, and in case the fuel rod cladding tube were to burst in 
this region, the amount of fission gas accumulated would be released 
only after considerable delay. The safety of such fuel elements is 
enhanced by the invention. 


14739 Liquid metal/water heat exchanger with replaceable tube 
bundles. Jansing, W.; Vinzens, K. (to Internationale Atomreaktorbau 
G.m.b.H. (INTERATOM), Bergisch Gladbach (Germany, F.R.)). 
German(FRG) Patent 2,448,832/A/. 22 Apr 1976. 1lp. (In German). 

The invention relates to an improvement of liquid metal- 
water exchangers used in nuclear power plants with the purpose of 
reducing the time needed to replace faulty tubes or components and 
to repair defects. For this purpose it is suggested to arrange the 
vertical tube bundles, each of which is surrounded by a shell open at 
the top and the bottom, so as to make them and the shell removable 
from the top and to close the free cross section between the inner 
vessel wall and the outer shell wall. Other advantageous designs are 
indicated, abcve all those protecting the cold feedwater tubes from 
the hot metal. 


14740 Optimization of parameters of condensers for water-cooled 
APS (a problem with nonlinear limitations). Ioseliani, A.N.; Mikhale- 
vich, A.A.; Nesterenko, V.B.; Peslyak, V.I.; Salukvadze, M.E.; So- 
bolevskii, R.G.; Chikovani, E.D. (AN Belorusskoj SSR, Minsk. Inst. 
Yadernoj Ehnergetiki). Vestsi Akad. Navuk BSSR, Ser. Fiz.-Energ. 
Navuk; No. 3, 73-84(1976). (In Russian). 

A problem of engineering and economic optimization of 
parameters of cooling devices for the high capacity NPP with a fast 
reactor cooled by the dissociating coolant is considered. It is stated 
that it is reasonable to consider a tube diameter, cooling water rate in 
tubes, frequency of cooling and the initial temperature of cooling 
water in a condenser as independent variables. Due to specifications, 
economic and other considerations, linear and non-linear limitations 
have been imposed on the region of a change in independent 
variables and performance criteria. Strategies of search for extre- 
mum of performance criteria involving also those in the neighbor- 
hood of the non-linear boundary or the boundary of a permissible 
region is discussed. As an example, the optimization of cooling 
devices for the 1000 MW capacity NPP is considered. 


14741 ERBR-II: more than a decade of experience with an 
experimental LMFBR power plant. Staker, R.G.; Cissel, D.W.; 
Smith, R.N.; Smith, R.R. (Argonne National Lab., Idaho Falls, [D). 
Proc. Am. Power Conf.; 38: 237-245(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Experience from the 12 successful years of EBR-2 operation 
is reviewed. Topics covered include plant description, plant oper- 
ations, plant maintenance, performance and reliability, and the irra- 
diation program. 


14742 Phenix power station experience. Megy, J.M.; L-Zaleski, 
C.P. Proc. Am. Power Conf.; 38: 246-255(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Plant characteristics, construction and start-up experience, 
and operating experience for the Phenix Reactor are reviewed. 


14743 Objectives and overview: the Clinch River Breeder Reactor 
Plant. Caffey, L.W.; Van Nort, P.S.; Copeland, R.L. (Project Man- 
agement Corp., Oak Ridge, TN). Proc. Am. Power Conf.; 38: 256- 
264(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The objectives, schedule, reference design, management plan, 
resource requirements, and licensing issues for the CRBR project are 
reviewed. 


14744 Relative capital cost of the LMFBR. Levenson, M. (Elec- 
tric Power Research Inst., Palo Alto, CA); Murphy, P.M.; L- 
Zaleski, C.P. Proc. Am. Power Conf.; 38: 265-269(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The construction cost estimate for the Clinch River Breeder 
Reactor is examined in the context of actual cost experience of the 
nuclear industry for LWR and sodium-cooled plants. 


14745 To the comparison of coolants for nuclear power plants 
with fast gas-cooled reactors. Verkhivker, G.P. (Odesskij Politekhni- 
cheskij Inst. (Ukrainian SSR)). Teploenergetika (Moscow); No. 12, 59- 
62(Dec 1975). (In Russian). 

The effectiveness and commercial efficiency of various gas 
cooling schemes for fast neutron reactors using helium or carbonic 
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acid as coolants are considered. Taking the velocity of helium to be 
125 m.p.s., that of carbonic acid 40 m.p.s. and the maximum heat 
flow to be 2.36 x 10° wt/m?, the temperarute of the coolants at the 
reactor output, the thermal and electrical power of the atomic 
station, the specific fuel charge and other variables have been 
calculated for both coolants to be used in single- or double-circuit 
schemes. The coolant temperature at the reactor output is taken as 
being 500 to 700 K, the maximum temperature of the fuel-element 
jackets being 1000 to 1200 K. Capital costs have been considered for 
the alternative heat schemes discussed. It has been revealed that to 
increase the temperature of the gas at the reactor input above 500 K 
is disadvantageous, for it leads to an increase in the capital invest- 
ment and worsens the operating conditions of the reactor vessel. 
Considering the specific capital costs, it is more advisable to use 
helium rather than carbonic acid, for cooling fast neutron reactors 
with stainless steel vessels. Under these conditions the best of all 
possible alternative uses of the reactor heat removed is the double- 
circuit scheme ‘helium-steam’. 


14746 Fast reactor. Ilyunin, V.G.; Murogov, V.M.; Shmelev, 
A.N. Czech Patent 158,840/B/. 15 Jul 1975. 17p. (In Czech). 

A fast reactor is designed and schematically shown which has 
a configuration of fuel elements in the core and a heat removal 
system which permit increasing the energy load of the core without 
considerably increasing the core size. Several methods of arranging 
the primary and the auxiliary fuel elements in the reactor core are 
described. The energy load of the core may be increased by a factor 
of 1.3 to 1.5. A table is given comparing the parameters of the 
proposed reactor with those of known reactors. 


14747 Three-component heat exchanger. Vinzens, K.; Berner, F. 
(to Internationale Atomreaktorbau G.m.b.H. (INTERATOM), Ber- 
gisch Gladbach (Germany, F.R.)). German(FRG) Patent 2,360,257/ 
A/. 5 Jun 1975. 15p. (In German). 

A three-component heat exchanger is proposed in which two 
media are carried in separate tube systems designed as approximately 
vertical, concentric, cylindrical (or plane) tube walls arranged in a 
vessel filled with a stagnant fluid compatible with the two media in 
such a way that a small clearance is left between the two tube walls. 
Such heat exchangers can be employed in nuclear power plants 
equipped with circuits carrying sodium and water(vapor). If the two 
media have very different enthalpies, the cross section or the ar- 
rangement of the different tubes relative to each other is balanced 
out. A lead-bismuth eutectic is proposed as the contact medium. 


14748 Experimental-commercial NPP "BRIG”. Krasin, A.K.; 
Nesterenko, V.B.; Kovalev, S.D.; Bubnov, V.P.; Bunin, E.N. (AN 
Belorusskoj SSR, Minsk. Inst. Yadernoj Ehnergetiki). Vestsi Akad. 
Navuk BSSR, Ser. Fiz.-Energ. Navuk; No. 2, 5-13(1975). (In Russian). 

The basic design parameters are given of an experimental fast- 
neutron gas-cooled nuclear power plant with N2O, as the coolant. 
The design allows the reactor to be operated either at low or high 
temperatures. The fuel elements for the low-temp. version are of 
alloyed metallic U in stainless steel cladding whereas those for the 
high-temp. version are Pu and U dioxides and carbides dispersed in 
metallic U or SiC matrix. The breeding ratio is 1.2-1.5. 


14749 Device for tuning the acoustic control system to detect 
liquid-metal coolant boiling. Mitenkov, F.M.; Pakhomov, V.V.; Mer- 
kulov, V.I.; Artem’ev, L.N.; Karasev, V.N.; Kulikov, V.V. USSR 
Patent 441,596/A/. 30 Aug 1974. 3p. (In Russian). 

A device for tuning a system of acoustic control of boiling of 
liquid metal coolant in a fast reactor is described. The device 
comprises a suspension with a hollow current-conducting bus in- 
stalled thereon, and a casing with a heat element. In order to 
improve tuning accuracy, units for measuring the voltage drop in 
respective zones are installed along the entire heat element. The bus 
is connected to the middle section of the heater. The device may be 
placed in one of the core channels via the reactor cover and allows 
to obtain controlled boiling where it is anticipated during a local 
breakdown and in the presence of basic noises produced by the 
device. 


REGULATION AND LICENSING 


14750 (DOCKET-50313—798) Arkansas Nuclear One, Unit 1. 
Annual operating report: January—December 1976. (Arkansas Power 
and Light Co., Little Rock (USA)). 1 Mar 1977. vp. 

Information is presented concerning operating experience, 
outages, exposures, and indication of failed fuel elements. In addition 
FSAR Amendment 53 and a listing of effective pages for the FSAR 
through Amendment 53 are given. (FS) 


14751 Effect of AEC/NRC regulation on the development of 
nuclear steam power. Bodde, D.L. (TRW Energy Systems Group, 
McLean, VA). pp 336-351 of In Proceedings of the third annual 
UMR-MEC conference on energy: energy crisis, an evaluation of 
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our resource potential. Morgan, J.D. (ed.). North Hollywood, CA; 
Western Periodical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

Changing regulatory requirements were an important influ- 
ence on the technological development of the Nuclear Steam Supply 
System. Manufacturers felt this influence primarily through in- 
creased requirements for information processing rather than through 
technical changes in the hardware. Regulatory change was driven 
by: the rapid growth of nuclear plant size; delays in critical safety 
research; public uncertainty regarding how safe nuclear plants 
should be; the extreme consequences of a nuclear accident; and 
strong pressure for the rapid commercialization of nuclear power. 


14752 (PB—269091) Allegations of poor construction practices 
on the North Anna nuclear power plants: Nuclear Regulatory Commis- 
sion. Report to the House Committee on Interstate and Foreign 
Commerce. (General Accounting Office, Washington, D.C. (USA). 
Energy and Minerals Div.). 2 Jun 1977. 26p. (EMD—77-30). NTIS 
PC A03/MF AO1. 

GAO accompanied Nuclear Regulatory Commission inspec- 
tors to the North Anna nuclear powerplants in Virginia to observe 
their investigation of allegations of poor construction practices. The 
inspectors found 32 instances where the owner of the powerplants 
and its contractors failed to meet acceptable construction criteria. 
GAO found that the inspectors were very thorough and aggressive 
in the investigation at North Anna. But, the Commission’s investiga- 
tion report did not justify its conclusion that the items found did not 
have direct safety significance. GAO made several recommendations 
to the Commission aimed at assuring that the powerplants are 
constructed in accordance with prescribed criteria. 


14753 (R—2104-NSF) Regulation of nuclear power: the case of 
the light water reactor. Rolph, E. (Rand Corp., Santa Monica, Calif. 
(USA)). Jun 1977. 88p. Corp., Santa Monica, CA. 

This report is one of a series of documents that trace the 
history of the development and commercialization of the light water 
reactor in the expectation that a better appreciation of the develop- 
ment and commercialization process of this complex technology 
could be instructive in understanding the regulatory and economic 
obstacles currently slowing diffusion of that technology and the 
problems that may be encountered in similar large-scale, high- 
technology development projects. This regulatory history of the 
Atomic Energy Commission chronicles the significant events be- 
tween 1954, when the AEC was given responsibility for regulating 
nuclear power plants, and 1974, when the AEC was absorbed by the 
Energy Research and Development Administration and the Nuclear 
Regulatory Commission. It identifies the origins of regulatory prob- 
lems that have arisen during the period and describes how the AEC 
dealt with them. The history is based, for the most part, on primary 
source documents: hearings, news reports, and AEC documents. 


14754 KTA safety regulations. Reactor protection system and 
supervision of protection equipment. Bundesanzeiger; 29: No. 107, 1- 
6(Jun 1977). (In German). (KTA—3501). 

The rule contains a summary of criteria for the design, 
reliability requirements, and requirements to be met by the function- 
ing of the reactor protection system. It regulates design, construc- 
tion, the quality of the equipment and installing and testing the 
reactor protection systems and its components. The reactor protec- 
tion system, as a part of the safety system of nuclear facilities 
comprises all equipment and devices for recording measured values, 
all equipment and devices concerned with signal processing, the 
logical part, and the level for controlling the release of protective 
actions, as well as this equipments supply with electrical power and 
auxiliary media. Basic requirements to be met by recording equip- 
ment change limits, electrical power supply equipment, ventilation 
equipment, and danger alarm systems are to be of the No. 1 category 
according to this rule. 


14755 Safety rule of the KTA. Alarm system, staff locator sys- 
tems, and internal and external communication lines of nuclear power 
plants. Pt. 1. One-unit facilities. Bundesanzeiger; 29: No. 107, 6-8(Jan 
1977). (In German). (KTA—3901(Pt.1)). 

This rule aims at stipulating the requirements on type and 
extent of communication means for personnel within the nuclear 
power plant, and from the nuclear power plant to the outside. 
Requirements on design, construction, operating equipment, and 
alarm and locator system tests for nuclear power plants are defined. 
The rule applies to stationary nuclear power plants with one power 
station unit, but not to facilities of process control, radiation protec- 
tion control, fire protection control, environmental control, and 
plant security. 


14756 NRC and the states: partnership in regulation. Kennedy, 
R.T. (Nuclear Regulatory Commission, Washington, DC). pp 514- 
520 of In Proceedings of the third annual UMR-MEC conference on 
energy: energy crisis, an evaluation of our resource potential. 
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Morgan, J.D. (ed.). North Hollywood, CA; Western Periodicals Co. 
77). 


(1977 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

The relationships between the US NRC and individual states 
concerning the regulation of nuclear power plants are discussed. 


14757 Recent developments in French Regulations on the license 
to set up large nuclear installations. Hebert, J. Cah. ORSTOM, Ser. 
Hydrobiol.; No. 306, 42-51(Nov 1976). (In French). 

As opposed to other industrialised countries, France does not 
have a general atomic law, and has only fairly recently brought into 
force a specific licensing and control system for nuclear installations. 
The acceleration of the nuclear power programme and parallel 
development of the ‘controversy’ required that such regulations be 
strengthened. The basic related text is the Decree of 11 December 
1963 which submits large nuclear installations to prior licensing. 
These are mainly reactors, plants for manufacturing radioactive 
substances, for enrichment and reprocessing of nuclear fuels and 
radioactive waste storage centres. The 1963 Decree, amended on 27 
March 1973, sets out in detail the procedure for applying for a 
licence to set up an installation, and indicates the documents to be 
supplied by the applicant as well as the different bodies to be 
consulted in this respect. The author defines a number of essential 
concepts and compares the national nuclear safety policy with that 
of other countries such as the US and F.R. of Germany. Finally, he 
describes the conditions for controlling large nuclear installations. 


14758 Views on reform and strengthening of the nuclear energy 
administrative structure. Genshiryoku linkai Geppo; 21: No. 7, 26- 
29(Oct 1976). (In Japanese). 

Views of the Study Group on Nuclear Energy Administra- 
tion, submitted to Prime Minister, are presented, concerning reform 
and strengthening of the administrative structure. They are based on 
the ideas of peaceful use, essential energy source, safety and adminis- 
trative unification. Described are the following: Atomic Energy 
Commission, safeguard inspection/permission, examinations report, 
environmental radiation monitoring, public hearing, universities rela- 
tion, and radiation injuries prevention. 


14759 25 years of nuclear legislation. de los Santos Lasurtegi, A. 
(Junta de Energia Nuclear, Spain). Engei Gakkai Zasshi; 20: No. 103, 
444-446(1976). (In Spanish). 

Study of Spanish nuclear legislation shows that it is one of the 
most developed and complete in this field. Begun in 1945 by provi- 
sions reserving uranium deposits for the State, preparation of legisla- 
tive and regulatory texts developed progressively, the main ones 
being the 1951 Decree-Law setting up the Junta de Energia Nuclear, 
the 1964 Outline Act on Nuclear Energy and the 1972 Regulations 
on the licensing regime for nuclear and radioactive installations. At 
international level, Spain became a party to several international 
conventions on nuclear third party liability and on protection against 
ionizing radiations. 


ECONOMICS 
REFER ALSO TO CITATION(S) 14281, 14532, 15103 


14760 Site criteria from the point of view of the energy economy. 
Steincke, H. Energiewirtsch. Tagesfragen; 27: No. 6, 402-406(Jun 
1977). (In German). 

Site criteria for power generation with a view to the energy 
economy, formulated by the Federal government/Laender commit- 
tee on electricity, are welcomed. However, it is critisized that the 
site problems of gas supply have not been included, all the more 
since, e.g., natural gas consumption rose by 7% in the first half of 
1977, which means that, with a view to the overall primary energy 
consumption of the FRG, it represents with 15% the third biggest 
proportion of supply in terms of meeting the FRG's energy demand. 


14761 Possibilities of an optimum site distribution of power 
plants from a general economic point of view. Thoss, R. (Muenster 
Univ. (Germany, F.R.). Inst. fuer Siedlungs- und Wohnungswesen). 
Tech. Mitt.; 70: No. 6, 365-369(Jun 1977). (In German). 

The paper deals with the optimum spatial distribution of the 
development potential as a task for town and country planning, the 
consequences for the energy supply sector, and mentions possibilities 
for a realization of the optimum site distribution. 


14762 VDEW meeting 1977. Energiewirtsch. Tagesfragen; 27: No. 
6, 437-440(Jun 1977). (In German). 

From VDEW meeting; Muenchen, Germany, F.R. (24 May 
1977). 


Report on the lecture meeting of the ‘Vereinigung deutscher 
Elektrizitaetswerke’, held in May 1977 in Munich. Lectures of the 
main meeting are reported on with subjects like: ‘Questions of the 
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day in the electric power industry’, ‘Perspectives of energy financ- 
ing’, ‘Participation of citizens in licensing procedures for power 
stations’, ‘Topical problems concerning reprocessing of nuclear fuel’. 


14763 Risk and responsibility sharing in the electronuclear indus- 
try - a utility point of view. Colomb, A. J. Inst. Nucl. Eng.; 18: No. 5, 
131-137(1977). 

It is stated that the implementation of nuclear energy systems 
requires the coordination of a large number of functions each of 
which involves design studies, authorization procedures, and con- 
struction and operation of specific facilities. In this lecture an at- 
tempt was made to analyse these functions, mainly in connection 
with light water reactors (LWRs). Headings of the lecture include: 
industrial structure of nuclear energy systems political interactions, 
system scheduling, financial aspect, present risk situation); industrial 
risk sharing (power plant, fuel cycle, U prospection, enrichment, 
reprocessing and terminal storage of high level wastes). The ensuing 
discussion is reported. 


14764 Ordinance of the F.R. of Germany concerning the Finan- 
cial Security pursuant to the Atomic Energy Act (Nuclear Financial 
Security Ordinance). Nucl. Law Bull, Suppl; No. 18, 24-34(Dec 
1976). (In English, French). 

Following ratification by the F.R. of Germany of the Paris 
Convention and Brussels Supplementary Convention and subsequent 
amendment of the Atomic Energy Act, the Federal Government 
also amended the Nuclear Financial Security Ordinance. This new 
Ordinance came into force on 1 March 1977 and cancelled the 
previous Ordinance of 10 November 1970. It deals with the type and 
extent of financial security, and contains provisions concerning the 
amount of financial security with respect to different activities. In 
particular, it takes account of the increase of the maximum amount 
of the operator's liability to DM 1,000 million, DM 500 million of 
which must be covered by financial security. For handling and 
transport, coverage is determined according to the licensed type, 
mass activity of the radioactive substances according to two techni- 
cal Annexes to the Ordinance. The same applies to installations for 
production, processing or treatment of nuclear fuel. Finally, the 
licensing authority may increase or reduce the coverage where the 
standard coverage is inappropriate for the particular case concerned. 


14765 World nuclear energy supply. Year 2025 scenarios. 
Giraud, A. (CEA, 75 - Paris (France)). Rev. Gen. Nucl; No. 6, 474- 
483(Dec 1976). (In French). 

Prospects in world nuclear energy development for the year 
2025 are presented: energy needs, nuclear power station develop- 
ment (converters and breeders), enriched and natural uranium con- 
sumption, fuel reprocessing plant market. 


14766 Energy strategies and the case of nuclear power. Haefele, 
W. (International Inst. for Applied Systems Analysis, Laxenburg 
(Austria)). Genshiryoku Chosa Jiho; No. 9, 45-63(1976). (In Japanese). 

From 9. annual conference of the Japan Atomic Industrial 
Forum; Tokyo, Japan (10 Mar 1976). 

The future of nuclear energy is widely discussed with empha- 
sis on the compatibility with social structure. Projected growth of 
nuclear power generation, demands for nuclear fuel resources and 
services, and comparison of power generation costs with other 
energy sources are presented and discussed based on the published 
data. As one of the processing problems in fuel cycle industry, the 
problem of reprocessing plant is discussed mainly from the view 
point of managing radioactive wastes including trans-actinides. Here 
the importance of establishing regulating standards is emphasized. A 
logical decision process for regulating large scale nuclear power 
development is proposed and explained and it is concluded that the 
largest obstacle for large scale development is the lack of decisions 
about regulation. In other words, the problem is not of technological 
feature but of software. Other problems discussed in this paper 
include, the multipurpose utilization of nuclear energy with the 
combination of LWR, FBR, and HTR, plutonium physical protec- 
tion, the problem of energy park, and multi-national energy center. 
Finally, a historical review is given of the relations between the scale 
of energy utilization and the social structure and technological 
innovations. It is deduced that a new social pattern will be required 
for the large scale utilization of nuclear energy. 


CONSTRUCTION AND OPERATION 
REFER ALSO TO CITATION(S) 14744 


FUEL CYCLE 
REFER ALSO TO CITATION(S) 14048 


14767 Prospects of CMEA countries cooperation in nuclear fuel 
enrichment. Sogo Rinsho; 5: No. 6, 30-33(Jun 1977). (In Czech). 

The results achieved so far and the prospects of future 
cooperation of the CMEA countries in nuclear fuel enrichment are 
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briefly characterized. The individual spheres of activity are dis- 
cussed, such as radioactive waste disposal, transport of spent fuel 
from power plants to regeneration plants and back, enrichment of 
spent nuclear fuel for reuse. The significance is stressed of the 
cooperation between the CMEA countries and IAEA. 


PROCESS HEAT REACTORS 
REFER ALSO TO CITATION(S) 13686 


14768 Nuclear energy and the steel industry. Barnes, R.S. (Brit- 
ish Steel Corp., London (UK)). Steklo Keram.; 205: No. 8, 822- 
831(Aug 1977). 

Fossil fuels represent a large part of the cost of iron and steel 
making and their increasing cost has stimulated investigation of 
methods to reduce the use of fossil fuels in the steel industry. 
Various iron and steel making routes have been studied by the 
European Nuclear Steelmaking Club (ENSEC) and others to deter- 
mine to what extent they could use energy derived from a nuclear 
reactor to reduce the amount of fossil fuel consumed. The most 
promising concept is a High-Temperature Gas-Cooled Nuclear Re- 
actor heating helium to a temperature sufficient to steam reform 
hydrocarbons into reducing gases for the direct reduction of iron 
ores. It is proposed that the reactor/reformer complex should be 
separate from the direct-reduction plant/steelworks and should pro- 
vide reducing gas by pipeline, not only to a number of steel works 
but to other industrial users. The composition of suitable reducing 
gases and the methods of producing them from various feedstocks 
are discussed. Highly industrialised countries with large steel and 
chemical industries have shown greatest interest in the concept, but 
those countries with large iron-ore reserves and growing direct 
capacity should consider the future value of the High-Temperature 
Gas-Cooled Reactor as a means of extending the life of their gas 
reserves. 


14769 Hydrogen economy and the chemist. Marchetti, C. (Inter- 
national Inst. for Applied Systems Analysis, Laxenburg (Austria)). 
Chem. Br.; 13: No. 6, 219-222(Jun 1977). 

A discussion is presented on the past, present and future role 
of chemistry in the evolution of energy systems, with particular 
reference to the uses of He in the coal and oil industries. 


14770 Fundamentals of nuclear district heating. Melentiev, L.A. 
(Akademiya Meditsinskikh Nauk SSSR, Moscow). Arch. Ener- 
giewirtsch.; 31: No. 6, 489-496(Jun 1977). (In German). 

The author starts out from the necessity to use nuclear fuel in 
the USSR not only for electric power generation but also, to an 
increasing extent, for heat generation (production steam, heating 
water), and then deals with the possibility of nuclear district heating. 
He considers a combined nuclear condensation and heating power 
station to be the best choice for district heating. In this connection, 
the author also discusses the question of the heating power turbines 
and heat cycles. 


14771 Nuclear district heating (project study TRANSWAAL). 
Hohl, R. (Brown, Boveri and Co. Ltd., Baden (Switzerland)). 
Elektrizitaetsverwertung; 52: No. 5, 100-104(May 1977). (In German). 

A project study has been undertaken to distribute hot water 
for heating purposes, from a nuclear power station (Beznau, Switzer- 
land) to centres of population including Zurich, more than 20 km 
away. (The acronym TRANSWAAL stands for ‘heat transport 
Aare-Limmat valley’). Various factors affecting the technological 
and economic feasibility of such a system are discussed. 


14772 Distribution of nuclear heat over distances 
Elektrizitaetsverwertung; 52: No. 5, 112-113(May 1977). (in German). 

The principle of the proposed ‘Adam-Eve’ energy transport 
system is described, whereby the heat produced by a high tempera- 
ture reactor (helium at 950°C) is used to heat a mixture of methaae 
and water vapour, which in the presence of a suitable catalyst reacts 
endothermically giving a mixture of hydrogen and carbon monoxide 
(town gas). The mixture can be piped cold over any distance where 
the process is reversed to synthesise methane and water vapour, the 
synthesis being exothermic. The gas mixture is returned back to the 
reactor (Eve) and the heat can be utilized for space heating, industri- 
al processes or (and) electricity generation. 


14773 Role of nuclear heat sources in district heating systems in 
the electric power distribution network. Klail, M.; Mateju, J.; Vi- 
chova, D. (Vyzkumny Ustav Energeticky, Prague (Czechoslova- 
kia)). Energetika; 27: No. 3, 112-114(Mar 1977). (In Czech). 

Nuclear power and heating plants are classified in categories 
according to their utilization in the power and heat system consider- 
ing that (a) the nuclear power and heating plant is mainly designed 
for heat supply for the district heating system while the remainder of 
its thermal output is supplied in the form of electric power, (b) the 
plant only provides the basic heat supply, (c) such plant is operated 
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mainly for the purpose of the electric power distribution system. A 
hypothetical district heating system derived from the actual system 
is described as an example. For this hypothetical system, heat is 
supplied by a nuclear power and heating plant, conventional power 
and heat plant I, conventional power and heat plant II, and a 
conventional heating plant. The nuclear power and heating plant is 
equipped with one WWER-440 pressurized water reactor with a 
thermal output of 1,375 MW and a pressure of 4.61 MPa. Also given 
is the equipment of both conventional power and heating plants as 
are the diagram of heat supply and electric outputs. The maximum 
thermal outputs of the sources applicable for heat supply and the 
electric power generation for the maximum load of the distribution 
system are shown for variants (a) and (b). An increase by 56,066 
MWh/y was found for variant (b) while the amount of fuel spent in 
conventional sources is higher for variant (b) by less than 11% and 
the specific fuel consumption in conventional plants decreased by 
almost 17%. An informative calculation was also carried out of the 
utilization of natural heat storage in the hot-water supply of the 
nuclear power and heating plant provided water temperature was 
150/70 degC at normal operation without storage and 175/70 degC 
with storage. It was found that natural storage may not considerably 
affect the nuclear power and heat plant output. 


14774 Submersed nuclear reactor. Hannerz, K.; Lindner, J. (to 
ASEA-ATOM AB, Vaesteraas (Sweden)). Swedish Patent 391,059/ 
B/. 31 Jan 1977. 6p. (In Swedish). 

A nuclear reactor specially suited for district heating is de- 
scribed. It is, with its heat exchanger, submersed in a pool, and the 
water in the pool is, as a safety arrangement, connected to the 
primary coolant circuit via air lock tubing. The air lock tubes are 
controlled by variable-pressure gascontainers. 


14775 Thermos pool reactor. Lerouge, B. (Societe Technique 
pour l’Energie Atomique (Technicatome), Centre d'Etudes Nu- 
cleaires de Saclay, 91 - Gif-sur-Yvette (France)). Rev. Gen. Nucl.; 
No. 2, 103-108(1977). (In French). 

From One-day meeting on the production and utilization of 
low and mean temperature heat of nuclear origin; Paris, France (22 
Sep 1976). 

Developed by the specialised staff of the C.E.A. and its 
subsidiary, Technicatome, the Thermos pool reactor is described as a 
simple and economic heating reactor which is particularly reliable. 
Then, its main technical characteristics having been given in addition 
to the main safety options that have been retained, the effect of the 
reactor on the environment is discussed. The economic aspects of 
the project are finally outlined, stress being put on the fact that 
launching the Thermos programme seems more than a well reasoned 
act of faith, a reasonable precaution. 


14776 CAS reactor. Martinot, G. (Societe Technique pour 
l’Energie Atomique (Technicatome), Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France)). Rev. Gen. Nucl.; No. 2, 109- 
113(1977). (In French). 

From One-day meeting on the production and utilization of 
low and mean temperature heat of nuclear origin; Paris, France (22 
Sep 1976). 

The CAS reactor (advanced series boiler plant), developed by 
the C.E.A. and its subsidiary Technicatome, is a nuclear unit which 
is specially adapted to heat generation. The main characteristics are 
described and it is shown how the reactor has been designed in order 
to meet the specific problems raised by its operation. The ‘maturity’ 
of the reactor is evoked and its economical competitiveness which 
appears to be unquestionable is analysed and compared with the 
units using fossil fuels. 


14777 Nuclear hydrogen power stations. Eroshov, M.E. (AN 
Belorusskoj SSR, Minsk. Inst. Yadernoj Ehnergetiki). Vestsi Akad. 
Navuk BSSR, Ser. Fiz.-Energ. Navuk; No. 3, 32-37(1976). (In Rus- 
sian). 

Short information about investigations on hydrogen energe- 
tics being carried out in the USSR as well as a review of the world 
literature on this subject are given. Combined cycles of thermoche- 
mical and electrochemical reactions applied for hydrogen and oxigen 
production from water are shown to be of interest, as a number of 
reactions in a cycle may be reduced to two, and the temperature of 
processes may be decreased to the temperature range specific to 
modern reactors. Construction features of nuclear-hydrogen power 
stations producing hydrogen through the use of thermo-electro- 
chemical cycles are considered. It is shown that at this stage it is 
possible to reduce time and expenses needed for realization of 
hydrogen production on a wide scale as compared to other reaction 
cycles requiring high temperatures and consequently, construction 
of high-temperature reactors. The conditions of energy and water 
transport at great distances by using hydrogen lines and the possibili- 
ties of development of desert and arid lands by using this mode of 
operation are considered. Possible ecological effect of hydrogen 
energetics development on the environment is pointed out, in par- 
ticular, when power complexes are concentrated on a liniited area. It 
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is shown that it is reasonable to locate nuclear-hydrogen stations on 
shores. 


14778 Multipurpose HTGR: an integrated nuclear system for 
power generation and direct high-temperature heat applica- 


process 
tions. Quade, R.N. (General Atomic Co., San Diego, CA). Proc. Am. 
Power Conf.; 38: 270-279(1976). 
From American power conference; Chicago, IL, USA (20 
Apr = 


CONF-760469—. 
Potential applications for process heat from dual-purpose 
HTGR plants are discussed. 
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14779 Introduction to nuclear engineering. Lamarsh, J.R. Read- 
ing, MA; Addison-Wesley Publishing Co. (1975). 626p. . 

hapters are included on the scope of nuclear engineering; 
atomic and nuclear physics; interaction of radiation with matter; 
nuclear reactors and nuclear power; neutron diffusion and modera- 
tion; nuclear reactor theory; the time-dependent reactor; heat re- 
moval from nuclear reactors; radiation protection; radiation shield- 
ing; and reactor licensing, safety, and the environment. 


THEORY AND CALCULATION 


14780 (AD-A—043050) Velocity-space methods for reactor plas- 
mas. Memorandum report. Winsor, N.K. (Naval Research Lab., 
Washington, D.C. (USA)). Jun 1977. Contract E(49-20)-1006. 16p. 
(NRL-MR—3481). NTIS PC A02/MF AO1. 

In reactor systems, the reaction rates are calculated from a 
velocity space integral over the reaction cross-section times the 
distribution-functions of the reacting species. In a plasma, the shape 
of the distribution functions themselves is determined by solving a 
diffusion plus convection problem in velocity space. This review 
describes briefly the physical processes of central interest to such a 
description and the mathematical formulation of the problem. It 
presents the numerical methods which have been used in such 
calculations by various authors. Optimization on a vector computer 
(the Texas Instruments ASC) is described. Finally, some indication is 
given of what may be expected as reactor systems are treated in 
more detail. 


14781 Prediction of temperature distribution of a subassembly 
including intersubassembly heat transfer. Chang, L.K. (Argonne Na- 
tional Lab., Ill. (USA)). Nucl. Eng. Des.; 42: No. 2, 223-231(Jul 
1977). 

A three-dimensional thermal hydraulic code, CLUSTER, has 
been developed in order to predict the temperature profile in a 
cluster of seven subassemblies during steady state conditions. The 
subassemblies under consideration include both pin-bundle and re- 
flector types of subassenblies. An implicit finite difference represen- 
tation of the governing energy equation is employed. Good agree- 
ment was obtained between the analytical results and the measured 
data. 


14782 General one-dimensional model for conduction-controlled 
rewetting of a surface. Elias, E.; Yadigaroglu, G. (California Univ., 
Berkeley (USA). Dept. of Nuclear Engineering). Nucl. Eng. Des.; 42: 
No. 2, 185-194(Jul 1977). 

A computer-oriented analytical method for predicting the 
rewetting rate of a hot dry wall is proposed. The wall, which is 
modeled as a thin flat plate with internal heat generation, receives a 
variable heat flux from one side while it is cooled from the other 
side. The model accounts for the large variations of the heat transfer 
coefficient near the wet front and for the temperature dependence of 
the thermal and physical properties of the wall. The one-dimensional 
heat-conduction equation is solved by dividing the quenching zone 
into small segments of arbitrary temperature increment and constant 
properties and heat transfer coefficient. A trial-and-error method is 
developed to predict the velocity of the wet front, the length of the 
quenching zone and the temperature profile. The one-dimensional 
models of other authors can be obtained as particular cases of the 
present model. 


14783 Studies on diversion cross-flow between two parallel chan- 
nels communicating by a lateral slot. I. Transverse flow resistance 
coefficient. Tapucu, A. (Ecole Polytechnique, Montreal, Quebec 
(Canada)). Nucl. Eng. Des.; 42: No. 2, 297-306(Jul 1977). 

In this investigation, pressure-induced cross-flow between 
two paraliel single-phase flows communicating by a long lateral slot 
has been studied. The analysis of experimental data on the transverse 





APRIL 15, 1978 


resistance coefficient, K, defined by Apsub(r)= Krhop”/2, has shown 
that this coefficient is mainly a function of the ratio of the lateral 
flow velocity to the donor channel axial velocity, of the recipient 
channel axial velocity and of the gap clearance and thickness of the 
slot. Its variation with different parameters is given graphically. 


14784 Studies on diversion cross-flow between two parallel chan- 
nels communicating by a lateral slot. II. Axial pressure variations. 
Tapucu, A. (Ecole Polytechnique, Montreal, Quebec (Canada)); 
Merilo, M. (Atomic Energy of Canada Ltd., Canada). Nucl. Eng. 
Des.; 42: No. 2, 307-318(Jul 1977). 

The axial pressure variations of two parallel channels with 
single phase flows communicating by a long lateral slot have been 
studied experimentally. Using mass and momentum conservation 
principles, the axial pressure variations have been derived in terms of 
two parameters ksub(d) and ksub(r), for donor and recipient chan- 
nels, respectively. These parameters include the combined effect of 
fluid transferred from donor to recipient channel, and drag force 
brought on by the connection gap, and are functions of the velocities 
and slot geometry parameters. A pressure difference oscillation 
between channels along the slot has been detected which is sinusoi- 
dal with wave lengths which seem to be a function of the gap 
clearance. 


14785 Study of the effect of rod-bowing on critical heat flux. 
Nakajima, I.; Kikuchi, A.; Kobori, T. (Power Reactor and Nuclear 
Fuel Development Corp., Oarai, Ibaraki (Japan). Oarai Engineering 
Center). Nucl. Eng. Des.; 42: No. 2, 237-245(Jul 1977). 

An experimental study was carried out to determine the effect 
of red-bowing on critical heat flux, using an electrically heated rod 
cluster. In this experiment, rod-bow was set to occur in the severest 
subchannel and axially at the middle between the last two spacers, 
with uniform axial heat flux. The maximum gap between the outer 
and inner rods was reduced variously to 1.6 mm, 1.00 mm and zero 
from the nominal value of 2.1 mm. Other experimental conditions 
were as follows: pressure 7 MPa; mass velocity 640-2600 kg/m?sec; 
inlet subcooling 40-560 kJ/kg. Experimental results show only a 
slight rod-bowing effect, if any, compared with normal spacing, as 
confirmed by analysis of three-dimensional heat conduction around 
the rod-bowing area and by the local steam quality deviations 
calculated by subchannel analyses. 


14786 Application of Monte Carlo method in reactor criticality 
calculations. I. Principle of the method. Tinka, I. (Ustav Jaderneho 
Vyzkumu, Rez (Czechoslovakia)). Jad. Energ.; 23: No. 1, 15-19(Jan 
1977). (In Slovak). 

The essentials of the Monte Carlo method are explained, a 
method which is applied in the determination of the history of the 
neutron moving in the reactor which depends on the cross-section, 
fission spectrum, etc. Processes which represent these parameters are 
considered as random variables and modelled through random num- 
bers. The procedure is described in modelling the history of neutrons 
and the following aspects are determined: the parameters of the 
neutron source, the decision on the interaction or escape of neutrons 
from the considered region and the type of interaction. 


14787 Adjoint space in reactor noise theory. van Dam, H. (Inter- 
universitair Reactor Instituut, Delft (Netherlands)). Ann. Nucl. 
Energy; 4: No. 4, 185-188(1977). 

Adjoint transport theory, which can be used to calculate the 
response of a neutron detector to time-dependent effects in nuclear 
reactors, is extended to the frequency domain in order to define 
detector and system dependent transfer functions. These transfer 
functions can be computed with static transport codes. On the basis 
of first-order perturbation analysis of parametric fluctuations in 
reactors, which are the origin of power reactor noise, an illustration 
is given of the application of adjoint theory in the frequency domain. 


14788 Measurement of the local and global effect of bubbles in a 
water moderated reactor. Fuge, R.; Katzmer, D. (Zentralinstitut fuer 
Kernforschung, Rossendorf bei Dresden (German Democratic Re- 
public)); Valko, J.; Czibok, T. (Magyar Tudomanyos Akademia, 
Budapest (Hungary). Muszaki Fizikai Kutato Intezete); Vasilescu, 
M. (Comitetul de Stat pentru Energia Nucieara, Bucharest (Roma- 
nia). Institutul pentru Technologii Nucleare). Ann. Nucl. Energy; 4: 
No. 4, . 161-167(1977). 

Air bubbles were introduced periodically in a critical reactor 
and their local and global effect on two ionization chambers were 
measured. With increasing bubble-detector distance and normalized 
local signal in the core decreased in magnitude with a spatial 
relaxation length of 2.12 cm. Measurements at the core-reflector 
interface indicated a more complicated behaviour. 


14789 Physical foundation of the method of Sjostrand for reactiv- 
ity measurement by the pulsed neutron technique. Isbasescu, M. 
(Institute for Nuclear Power Reactors, Pitesti-Colibasi (Romania)). 
Ann. Nucl. Energy; 4: No. 4, . 193-200(1977). 

The area-ratio relation of Sjostrand is derived within a gener- 
al formalism which does not use separation of the delayed fundamen- 
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tal mode and removes restrictions about delayed neutron emission 
spectra. Error analysis on the bare, homogeneous, mono-energetic 
reactor model indicates that the method would be suited for short 
generation-time reactors; a procedure is proposed for the experimen- 
tal determination of an error bound in the general reactor case. 
Using overall reactor quantities, defined by weighting with the 
neutron importance, the method is shown to rely upon the fact that 
precursors formed by the prompt modes produce only delayed 
neutrons, the number of which is amplified by the system with its 
multiplication coefficient. The procedure of Sjostrand is described 
therefore as a particular case of a source-multiplication method, with 
the advantage of easy temporal separation of the source. For deep 
subcritical states its application will be however limited by the 
decrease, with the inverse square of reactivity, of the measured 
delayed area. 


14790 Prompt alpha and reactivity measurements on fast metal 
assemblies. Mihalczo, J.T. (Oak Ridge National Lab., Tenn. (USA)). 
Prog. Sci.; 1: No. 1, 1-26(1977). 

This paper summarizes and reviews the methods of reactivity 
determination and measurement of the prompt-neutron decay, brief- 
ly describes the equipment requirements for such measurements for 
unmoderated metal assemblies, and presents experimental results to 
illustrate the methods. These assemblies include fast metal critical 
assemblies and fast pulsed reactors. The primary reactivity determi- 
nation methods used have been: (1) stable reactor period measure- 
ments which are usually used near delayed criticality to obtain the 
reactivity or to calibrate the reactivity prior to burst initiation; (2) 
prompt reactor period measurements which are useful to determine 
the reactivity early in superprompt critical excursions; (3) inverse 
kinetics rod drop measurements which obtain the reactivity as a 
function of time after a rod or reactor component is removed from a 
delayed critical assembly, and (4) prompt neutron decay constant 
measurements from which the reactivity can be obtained if correc- 
tions are made for changes in the neutron lifetime. Inverse kinetics 
and decay constant measurements are usually used below delayed 
criticality, although decay constant measurements have been per- 
formed above delayed critical. The decay constant is usually ob- 
tained by the traditional pulsed-neutron method, using a pulsed 
neutron source such as a Cockcroft-Walton accelerator, or by the 
Rossi-a method. The recent use of *5*Cf has resulted in some new 
techniques for determining the decay constant and reactivity; this 
method has some unique advantages over the traditional methods. 
The theory of these new measurements is reviewed, and some recent 
results are presented. 


14791 Taylor series methods for the solution of the point reactor 
kinetics equations. Mitchell, B. (Imperial Coll. of Science and Tech- 
nology, London (UK)). Ann. Nucl. Energy; 4: No. 4, . 169-176(1977). 

Two transformations are described which allow the point 
reactor kinetics equations to be solved numerically by Taylor series 
methods. The methods are shown to be highly accurate and versa- 
tile, in that a wide range of generation times, together with time- 
varying input reactivity and nonlinear reactivity feedback, can be 
treated by either or both methods. 


14792 Void fraction correlation for boiling and non-boiling verti- 
cal two-phase flows in tube. Yamazaki, Y. (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki. Tokai Research Establishment); Ya- 
maguchi, K. J. Nucl. Sci. Technol. (Tokyo); 13: No. 12, 701-707(Dec 
1976). 

Applicability of previously proposed void fraction correlation 
was studied on the boiling steam-water flows in tube. The correla- 
tion was found to be applicable to the data of Sekoguchi (d= 13.55 
mm) and Bartolomei (d=25 mm), i.e. the value of parameter K in 
the correlation equals to unity. The average value of K for pipes of 
smaller diameter (d=6.1, 7.7 mm) was 0.57 for both adiabatic and 
diabatic steam-water flows. These values of K are not dependent on 
flow regime, heat flux and superficial water velocity within the 
investigated ranges. A criterion was established with a dimensionless 
group Eo lambda which determines the K-value as: K=1.0 for Eo 
lambda >=2 x 10°* and K=0.57 for Ep lambda <2 x 107° A 
comparison between the predicted values by this method and experi- 
mental values at pressures from atmospheric to 80 kg/cm? abs., heat 
fluxes 0 -- 1.5 x 10° kcal/m“hr, pipe diameters 5 -- 76.2 mm and gas- 
water volumetric flow ratios 0.06 -- 104, showed that the present 
correlation is adequate within +-15% of deviation. 


14793 Use Pontryagin’s maximum principle in the reactor profil- 
ing problem, Silko, P.P. (AN Belorusskoj SSR, Minsk. Inst. Yadernoj 
Ehnergetiki). Vestsi Akad. Navuk BSSR, Ser. Fiz.-Energ. Navuk; No. 
3, 9-13(1976). (In Russian). 

The optimal given power profile approximation problem in 
nuclear reactors is posed as one of physical profiling problems in 
terms of the theory of optimal processes. It is necessary to distribute 
the concentration of the profiling substance in a certain nuclear 
reactor in such a way that the power profile obtained in the core 
would be as near as possible to the given profile. It is suggested that 
the original system of differential equations describing the behaviour 
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of neutrons in a reactor and some applied requirements may be 
written in the form of usual differential equations of the first order. 
The integral quadratic criterion evaluating a deviation of the power 
profile obtained in a reactor from the given one is used as a purpose 
function. The initial state is given, the control aim is determined as 
the necessity of transfer of a control object from the initial state to 
the given set of finite states known as a purpose set. A class of 
permissible controls consists of measurable functions in the given 
range. On solving - formulated problem Pontryagin’s maximum 

rinciple is used. As an example, the power profile flattening prob- 
em is considered, for which a program in Fortran-4 for the ‘Minsk- 
32' computer has been written. 


14794 Portion of fast neutron energy absorbed in a reagent of a 
power reactor for chemical processes and refinement. Ananich, P.L.; 
Litvinenko, B.A. (AN Belorusskoj SSR, Minsk. Inst. Yadernoj Eh- 
nergetiki). Vestsi Akad. Navuk BSSR, Ser. Fiz.-Energ. Navuk; No. 3, 
21-23(1976). (In Russian). 

Monte Carlo calculations of the absorbed neutron doses in the 
cells of a nuclear reactor for radiation chemistry processes are 
presented. The cells contain a fuel assembly with UO>-fuel rods of 
0.91 cm diameter and a Zr-cladding thickness of 0.06 cm. The fuel 
elements-to-coolant volume ratio is 1.65. The problem is solvable in 
one-dimensional cylindrical geometry. 52-group neutron constants in 
the energy region of 0.01-10 MeV are used. The neutron sources are 
assumed to be uniform over the homogenized fuel region. An effect 
of the fuel assembly design on the energy portion of fast neutrons 
obtained in a reagent has been investigated. It is found out that, 
when increasing the number of rods in the fuel assembly from 7 to 
90, an energy portion decreases by more than a factor of 2. The 
distribution of absorbed neutron energy in the core materials is 
obtained and the effect of vapour content on the neutron — 
portion absorbed in a reagent is estimated. The radiation power of a 
chemonuclear reactor is evaluated. The radiation power of the fuel 
assembly with 55 fuel elements operating in the 2500 Mw reactor is 
18 Mw. A fast neutron spectrum in a reagent is determined. The 
average neutron energy in reagent is 1.3 MeV. The results obtained 
may be applied when calculating the productivity of chemonuclear 
reactors. 


14795 Calculation of the fast multiplication factor by the fission 
matrix method. Naumov, V.A.; Rozin, S.G.; Ehl’perin, T.1. (AN 
Belorusskoj SSR, Minsk. Inst. Yadernoj Ehnergetiki). Vestsi Akad. 
Navuk BSSR, Ser. Fiz.-Energ. Navuk; No. 4, 8-13(1976). (In Russian). 

A variation of the Monte Carlo method to calculate an 
effective breeding factor of a nuclear reactor is described. The 
evaluation procedure of reactivity perturbations by the Monte Carlo 
method in the first order perturbation theory is considered. The 
method consists in reducing an integral neutron transport equation to 
a set of linear algebraic equations. The coefficients of this set are 
elements of a fission matrix. The fission matrix being a Grin function 
of the neutron transport equation, is evaluated by the Monte Carlo 
method. In the adopted scheme of simulation of neutron histories the 
emission of secondary neutrons is controlled by weights; it occurs at 
every collision and not only in the end on the history. The breeding 
factor is calculated simultaneously with the space distribution of 
neutron worth in the system relative to the fission process and 
neutron flux. Efficiency of the described procedure has been tested 
on the calculation of the breeding factor for the Godive assembly, 
simulating a fast reactor with a hard spectrum. A high accuracy of 
calculations at moderate number of zones in the core and reasonable 
statistics has been stated. 


14796 Distribution of a gas flow in a cylindrical dense layer with 
an inner heat source. Khorev, V.1.; Pobedrya, A.E.; Kolos, V.P. (AN 
Belorusskoj SSR, Minsk. Inst. Yadernoj Ehnergetiki). Vestsi Akad. 
Navuk BSSR, Ser. Fiz.-Energ. Navuk; No. 2, 59-65(1975). (In Rus- 
sian). 

A possible scheme for drawing off heat from a fitting with an 
internal heat source is presented. The fitting is located between two 
coaxial perforated cylindrical enclosing surfaces. The heat-transfer 
agent is supplied and taken off through ring-shaped channels that 
pass through a dense layer in a radial direction either from the 
periphery to the center or vice versa. In both cases the distribution 
of the heat-transfer agent in a thick layer will depend primarily on 
the geometrical dimensions of the distributing and take-off channels 
and the geometry of the bounding layer of the surfaces. In specific 
cases the distribution of the gas flow along the length may be 
favourably affected by one of the following methods: (1) change in 
the ratio between the uniform cross-sections of the distributing and 
take-off channels; (2) change in the cross-section of one of the 
channels with no such change in the second; in this case it is implied 
that either the central core or the outer casing pipe of the channel 
will have a complex geometrical shape along its length; (3) change in 
the cross-sections along the length in the boundary surfaces. In 
formulating the problem of flow distribution, the starting point is 
taken as the so-called principle of “least effect’. According to this 
principle, flow distribution occurs in such as way that energy loss in 
the passage of the heat-transfer agent through the system of channels 
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will be a minimum. The minimizing function is found by the Ritz 
method. The method is based on the fact that the values of the 
function are considered in all possible linear combinations with 
constant coefficients. Calculations show that good precision is ob- 
tained. The method of solution that is presented allows determina- 
tion of the distribution of the heat-transfer agent flow with a 
prescribed field of heat release and geometrical dimensions of the 
channels. 


COMPONENTS AND ACCESSORIES 
REFER ALSO TO CITATION(S) 14462, 14474, 14521, 14923 


14797 (CONF-771070—1) Kinetic model for predicting the com- 
position of chlorinated water discharged from power plant cooling 
systems. Lietzke, M.H. (Oak Ridge National Lab., Tenn. (USA)). 
1977. Contract W-7405-ENG-26. 13p. Dep. NTIS, PC A02/MF 
AOl. 

From Conference on water chlorination) environmental 
impact and health effects; Gatlinburg, TN, USA (31 Oct 1977). 

The results of applying a kinetic model to the chlorination 
data supplied by Commonwealth Edison on the once-through cool- 
ing system at the Quad Cities Nuclear Station provide a validation of 
the model. The two examples given demonstrate that the model may 
be applied to either once-through cooling systems or to cooling 
systems involving cooling towers. 


14798 (CONF-771140—2) Approximate method of elastic—plas- 
tic fracture analysis for nozzle corner cracks. Merkle, J.G. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 47p. Dep. NTIS, PC A03/MF A011. 

From ASTM symposium on the influence of carbon, nitro- 
gen, and residual element chemistry on the behavior of austenitic 
stainless steels used in construction; Atlanta, GA, USA (14 Nov 
1977). 

Two intermediate test vessels with inside nozzle corner 
cracks have been pressurized to failure at ORNL by the HSST 
Program. Vessel V-5 leaked without fracturing at 88°C (190°F), and 
Vessel V-9 failed by fast fracture at 24°C (75°F) as expected. The 
nozzle corner failure strains were 6.5 and 8.4 percent, both consider- 
ably greater than pretest plane strain estimates. The inside nozzle 
corner tangential strains were negative, implying transverse contrac- 
tion along the crack front. Therefore, both vessels were reanalyzed, 
considering the effects of partial transverse restraint by means of the 
Irwin B/sub Ic/ formula. In addition, it was found possible to 
accurately estimate the nozzle corner pressure-strain curve by either 
of two semiempirical equations, both of which agree with the elastic 
and fully plastic behavior of the vessels. Calculations of failure strain 
and fracture toughness corresponding to the measured final strain 
and flaw size are made for both vessels, and the results agree well 
with the measured values. 


14799 Influence function method for fracture mechanics and re- 
sidual fatigue life analysis of cracked components under complex stress 
fields. Besuner, P.M. (Failure Analysis Associates, Palo Alto, Calif. 
(USA)). Nucl. Eng. Des.; 43: No. 1, 115-154(Aug 1977). 

This paper reviews the development and application of an 
influence function method for calculating stress intensity factors and 
residual fatigue life for two- and three-dimensional structures with 
complex stress fields and geometries. Through elastic superposition 
the method properly accounts for redistribution of stress as the crack 
grows through the structure. The analytical methods utilized and the 
computer programs necessary for computation and application of 
load independent influence functions are presented. A new exact 
solution is obtained for the buried elliptical crack, under an arbitrary 
Mode I stress field, for stress intensity factors at four positions 
around the crack front. The IF method is then applied to two 
fracture mechanics problems with complex stress fields and geome- 
tries. These problems are of current interest to the electric power 
generating industry and include (1) the fatigue analysis of a crack in 
a pipe weld under nominal and residual stresses and (2) fatigue 
analysis of a reactor pressure vessel nozzle corner crack under a 
complex bivariate stress field. 


14800 Inspection uncertainty: the key element in nondestructive 
inspection. Johnson, D.P. (Failure Analysis Associates, Palo Alto, 
Calif. (USA)). Nucl. Eng. Des.; 43: No. 1, 219-226(Aug 1977). 

This paper identifies the inspection uncertainty, which is a 
measure of the difference between the size of imperfection that has a 
high probability of being passed and the size of imperfection that has 
a high probability of being passed and the size of imperfection that 
has a high probability of being rejected by an inspection, as the 
primary measure of an inspection method, rather than the inspection 
sensitivity as is often suggested. Reduction of the inspection uncer- 
tainty is the only means by which one can simultaneously reduce 
both type one inspection errors, acceptance of defective material 
units, and type two inspection errors, rejection of sound material 
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units. The discussion is presented within a framework that allows a 
quantitative evaluation of the quality of the material units that pass 
an inspection and a determination of the rejection rate. Analysis of 
the causes of inspection uncertainty is essential to efficient strategies 
for improving nondestructive inspection capabilities. 


14801 Failure analysis and failure prevention in electric power 
systems. Rau, C.A. Jr.; Becker, D.G.; Besuner, P.M.; Cipolla, R.C.; 
Egan, G.R.; Gupta, P.; Johnson, D.P.; Omry, U.; Tetelman, A.S.; 
Rettig, T.W. (Failure Analysis Associates, Palo Alto, Calif. (USA)). 
Nucl. Eng. Des.; 43: No. 1, 1-97(Aug 1977). 

New methods have been developed and applied to better 
quantify and increase the reliability, safety, and availability of elec- 
tric power plants. Present and potential problem areas have been 
identified both by development of an improved computerized data 
base of malfunctions in nuclear power plants and by detailed metal- 
lurgical and mechanical failure analyses of selected problems. Sig- 
nificant advances in the accuracy and speed of structural analyses 
have been made through development and application of the bound- 
ary integral equation and influence function methods of stress and 
fracture mechanics analyses. The currently specified flaw evaluation 
procedures of the ASME Boiler and Pressure Vessel Code have 
been computerized. Results obtained from these procedures for 
evaluation of specific in-service inspection indications have been 
compared with results obtained utilizing the improved analytical 
methods. Mathematical methods have also been developed to de- 
scribe and analyze the statistical variations in materials properties 
and in component loading, and uncertainties in the flaw size that 
might be passed by quality assurance systems. These new methods 
have been combined to develop accurate failure rate predictions 
based upon probabilistic fracture mechanics. Improved failure pre- 
vention strategies have been formulated by combining probabilistic 
fracture mechanics and cost optimization techniques. The approach 
has been demonstrated by optimizing the nondestructive inspection 
level with regard to both reliability and cost. 


14802 Tube to tube sheet TIG welding system. Kohlhaas, P. 
(R.M.S. G.m.b.H., Altenkirchen (Germany, F.R.)). Kerntechnik; 19: 
No. 7, 333-334(Jul 1977). (In German). 

The high demands made on TIG welding of pipes in vertical 
vessel bottoms led to the automation of the welding process. Knowl- 
edge gained from practical experience is presented which resulted in 


the development of a special welding head, an automatic centering 
device, and the construction of the programming Universal-Control- 
System. A power source is also introduced which enables correct 
pulsation of the welding current. The advantages of the whole 
welding machine are a relatively low weight, little maintenance, and 
standard-type built-in connections. 


14803 Attenuation of temperature oscillations by liquid metal 
boundary layers. Lawn, C.J. (Central Electricity Generating Board, 
Southampton (UK). Marchwood Engineering Labs.). Nucl. Eng. 
Des.; 42: No. 2, 209-222(Jul 1977). 

This paper is concerned with one aspect of the problem of 
predicting the endurance of components subject to thermal fatigue in 
liquid metal cooled reactors: the extent to which oscillations in fluid 
temperature are transmitted to metal surfaces, such as the above-core 
structure. A solid plate in contact with a layer of stagnant fluid, in 
which temperature oscillations are imposed at a given distance from 
the plate, is first considered, and then transmission through a laminar 
boundary layer developing over the plate surface. 


14804 Quality assurance in design: policy adopted by Vickers 
Barrow Engineering Works. Aubrey, J.H. (Vickers Engineering 
Works, Barrow (UK)). J. Br. Nucl. Energy Soc.; 16: No. 3, 261- 
263(Jul 1977). 

The approach of the Engineering Company of the Shipbuild 
ing Group to the establishment of design quality assurance is de- 
scribed. The introduction of a Design Quality Assurance Record 
(DQAR) is discussed and its manner of operation illustrated, taking a 
special pump design as an example. Future applications will include 
the shield and above-core structure of the first commercial fast 
reactor. 


14805 Quality assurance in design. Cameron, P.J. (Nuclear 
Power Co. (Risley) Ltd. (UK)). J. Br. Nucl. Energy Soc.; 16: No. 3, 
265-266(Jul 1977). 

The disciplined approach to design, which is the aim of 
quality assurance, is considered to fall into four sections, organisa 
tion, documentation, verification, and audit. These four aspects are 
discussed. 


14806 Quality assurance and the sub-contract interface: co-opera- 
tive evaluation. Churchill, G.F.; Rippon, D.J. (Nuclear Power Co 
(Risley) Ltd. (UK)). J. Br. Nucl. Energy Soc.; 16: No. 3, 283-284(Jul 
1977). 

The CEGB standard QA 42-1 quality assurance programme 
requires purchasers to establish supplier selection and assessment 
procedures either by previous continuous record of supplying identi- 
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cal or equivalent material satisfactorily, or by an evaluation of the 
sub-contractors quality system. In order to avoid the multiple evalu- 
ations that the latter would involve for projects such as nuclear 
power stations, which concern a hierarchy of organisations, the idea 
of co-operative evaluations was suggested. The requirements in- 
volved in establishing co-operative evaluations are discussed. Some 
potential difficulties which have been identified from experience are 
described 


14807 Quality assurance in defence procurement. Corner, P. 
(Ministry of Defence, London (UK)). J. Br. Nucl. Energy Soc.; 16: 
No. 3, 249-252(Jul 1977). 

Similarities and differences between the civil nuclear power 
industry and some of the industries in which the Ministry of Defence 
are concerned are referred to. The main developments in quality 
assurance policy of the Ministry of Defence in recent years are 
traced, particularly those in the quality-in-design field. The quality 
assurance standards adopted by the Ministry for contractors, their 
requirements for contractor assessment, and for sub-contracting are 
discussed 


14808 Being on the receiving end of multiple audits. Hayden, 
R.L.J. (Foster Wheeler Ltd., London (UK)). J. Br. Nucl. Energy 
Soc.; 16: No. 3, 281-282(Jul 1977). 

Experiences of those in charge of quality assurance for a 
company manufacturing conventional and nuclear steam generators 
and pressure vessels for process plants etc, and who have experi- 
enced nine audits in recent years, are described. Amongst several 
recommendations put forward, it is suggested that more attention is 
paid by auditors to the end products rather than the details of 
paperwork, that the requirements of auditors might be standardized, 
and that the results of audits might be more universally accepted 
than at present 


14809 Working group pressure vessels ('Arbeitsgemeinschaft 
Druckbehaelter’ (AD)). State and prospects. Hoffmann, W.E. Tech. 
Ueberwach.; 18: No. 7, 229-234(Jul 1977). (In German). 

For 25 years the working group has been working on techni- 
cal regulations for pressure vessels. The ‘AD Merkblaetter’ (informa- 
tion sheets) are considered to be technical regulations on pressure 
vessels generally recognized. At the moment, 54 information sheets 
on materials, calculation, production, equipment and tests are avail- 
able. Producers, consumers, and experts are represented in a bal- 
anced ratio in the working group. They want to continue their work 
characterized by responsibility even if the European harmonization 
requires decreed regulations. The working group will have an eye 
on sufficient participation of experts, on a sufficient amount of 
publicity, and the safe-guarding of rights of third parties concerning 
forms of organization and guidelines of procedures. The working 
group will suggest that the Federal Minister for labour and social 
order shall introduce the results of their work into administrative 
practice. The possibilities of handling the problems of pressure 
vessels and boilers jointly are examined. The working group regula- 
tions as well as others are not valid universally. Limits must be 
pointed out; if they are surpassed, supplementary or further require- 
ments must be considered for layout, production, operation, and 
testing. 


14810 Design rules for ellipsoidal pressure vessel heads. Radaj, 
D. Schweissen Schneiden; 29: No. 6, 227-228(Jul 1977). (In German). 

The contribution deals in part one with investigations con- 
cerning the improvement of present design rules for arched elliptical 
and toroidal pressure vessel heads. The second part, a smailer one, is 
concerned with elasticity calculations of ellipsoidal head vessels 
under internal pressure and varying geometric parameters. 


14811 American Society of Mechanical Engineers’ N stamp re- 
quirements. Row, P.D. (Hayward Tyler and Co. Ltd., Luton (UK)). 
J. Br. Nucl. Energy Soc.; 16: No. 3, 273-274(Jul 1977). 

Incorporated with ASME Section III, Nuclear Power Plant 
Components, is an Appendix on Quality Assurance Systems which 
includes provision for ASME surveys. Manufacturers and installers 
passing the survey successfully receive an N Symbol Stamp and an 
ASME Certificate of Authorization. An outline is given of the 
prerequisites for a survey to be scheduled and of the requirements 
and procedures adopted by the survey team. 


14812 International implications of nuclear quality assurance 
standards. Stoddart, D.E. (Clarke Chapman - John Thompson Ltd., 
Gateshead (UK)). J. Br. Nucl. Energy Soc.; 16: No. 3, 275-276(Jul 
1977) 

International activitv in the field of quality assurance stan- 
dards is briefly reviewed. Work of the IAEA 1s aimed at preparing a 
Code of Practice covering recommendations on safety procedure 
only, to be backed up by a series of safety guides. A proposed ISO 
draft standard on ‘Quality Assurance for Nuclear Power Plants’, is in 
mandatory language and will cover operating as well as safety 
aspects. The reasons for the development of these codes, rather than 
reference to the ANSI N4512 standard, are discussed. 
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14813 Trials and tribulations of obtaining an N stamp. Watson, 
R. (Hopkinsons Holdings Ltd., Huddersfield (UK)). J. Br. Nucl. 
Energy Soc.; 16: No. 3, 271-272(Jul 1977). 

A description is given of some of the difficulties encountered 
by a company manufacturing main steam isolation valves for a US 
nuclear power station, in their efforts to obtain an ASME N stamp 
for their quality assurance system. 


14814 Application of design review in the heavy power plant 
industry. Yound, N. (Parsons (C.A.) and Co. Ltd., Newcastle upon 
Tyne (UK)). J. Br. Nucl. Energy Soc.; 16: No. 3, 269-270(Jul 1977). 

The application of design review technique in a company 
engaged in the design and manufacture of turbo-generators for 
power stations is described. One benefit arising from design review is 
its use as a means of design verification. 


14815 Feedback control of a large steam generator. Kirsch, L.W. 
(Argonne National Lab., Ill. (USA)); Sanathanan, C.K. (Illinois 
Univ., Chicago (USA)). Nucl. Eng. Des.; 42: No. 2, 431-446(Jul 
1977). 

Feedback control of a large counter current heat exchanger 
employed as a once-through steam generator for a breeder reactor 
power plant is presented. The mathematical model of the exchanger 
consists of a set of nonlinear partial differential equations with 
boundary conditions specified at three space points. The system 
structure does not allow the control signals to be distributed in 
— they are applied only at the boundary points. The objective of 
the investigation is to choose a practical implementable time-invar- 
iant feedback controller which would give satisfactory regulation of 
the system. Although the emphasis is placed on a specific once- 
through steam generator system, the techniques used here are equal- 
ly applicable to other heat exchanger systems. 


14816 Containment shells for nuclear power plants. Materials 
selection. Schroeder, H. Energie; 29: No. 4, 111-112(Apr 1977). (In 
German). 

Quality assurance of the steels used for the construction of 
containments for nuclear power plants is an important factor in 
safety technology of these power stations. The article briefly reports 
on the selection of materials and their complete process of produc- 
tion, manifested by numerous documents and tested according to the 
most different methods, from the melt until the finished workpiece 
resp. the finished construction. 


14817 Method for locating areas with increased temperature in a 
prestressed-concrete vessel. Schauki, N. (to Hochtemperatur-Reak- 
torbau G.m.b.H., Koeln (Germany, F.R.)). German(FRG) Patent 
2,538,069/A/. 10 Mar 1977. 9p. (In German). 

A method is described for locating areas with increased 
temperature in a prestressed-concrete vessel. The method consist of 
a heat protection system consisting of thermal insulation and a 
cooling tube system which makes it possible to determine the possi- 
ble position of defective spots in the heat protection system. 


14818 Reactor pump drive. Schneider, W. (to Klein, Schanzlin 
und Becker A.G.,  Frankenthal/Pfalz (Germany, F.R.)). 
Gerraan(FRG) Patent 2,227,357/C/. 10 Feb 1977. Sp. (In German). 

A drive unit for pumps used in nuclear reactor facilities is 
described which is to prevent the flywheel from exceeding a certain 
speed range. This is achieved by constructing the clutch hub of 
motor Or pump as an Overrunning clutch with return stop while 
— at the same time the lower motor bearing or the upper pump 

aring. 


14819 Arrangement of seals for sealing two adjoining wall pieces 
of a pressure vessel consisting of at least two wall pieces. Hohn, H.; 
Fey, H. (to Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.)). German(FRG) Patent 2,531,951/A/. 20 Jan 1977. 15p. (In 
German). 

In order to obtain good sealing of adjoining wall pieces of a 
pressure vessel for a nuclear reactor composed of several pieces, an 
arrangement is proposed consisting of a combination of the follow- 
ing features: 1) Envelopment by a prestressing tendon absorbing part 
of the force causing the pressing effect directed into the interior; 2) 
between tendon and wall piece a sheet of elastically deformable 
material (e.g. spring steel) is mounted; 3) the surfaces facing one 
another of tendon and wall piece are shaped in such a way that the 
force absorbed by the tendon is transferred to the wall pieces; 4) 
along the outer boundary lines a plastic-deformable metal (e.g. lead) 
is coated to the surface parts. Further advantageous design te 
of the arrangement are described. 


14820 Manipulator for fuel elements and control rods in a nucle- 
ar reactor. Voss, S.H.K.; Kipp, T. (to Eisenwerk Weserhuette A.G., 
Bad Ocynhausen (Germany, F.R.)). German(FRG) Patent 
2,302,759/B/. 13 Jan 1977. 7p. (In German). 

The manipulator serves for the transport and shuffling of fuel 
elements or control rods. It has a two-piece grab telescope which 
can be vertically rotated and on which an interior telescopic tube 
can be moved within a telescopic jacket if the grab head is raised or 
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lowered. For unlimited rotation of the grab telescope a lifting 
traverse with supporting rocker and control rocker is used, on which 
the grab head is mounted by means of a hook suspension. On the 
grab head, two double pawls are arranged which are operated 
together and which open and close each other. The pawl device is 
operated by the control rocker. If the grab head is lowered, the 
double pawls, swinging outward with the aid of carrier bolts lock 
the rotating pawls of a guide matrix with the interior telescopic tube. 
The guide matrix has slots and bore holes for guiding the elements as 
well as centering bars for the heads of the fuel elements or control 
rods to be gripped. In the lowest position, it rests on the centering 
collar of the telescopic tube. 


14821 Principles of quality organization. Experience gained in 
manufacturing nuclear facility exchangers and pipings. Sauvagnac, B.; 
Garel, M.; Maria, E. (Societe Stein Industrie, 75 - Paris (France)). 
Soudage Tech. Connexes; 31: No. 1, 5-24(1977). (In French). 

From Meeting of the Societe des Ingenieurs Soudeurs; Paris, 
France (21 Oct 1976). 

After an attempt to draw out some of the fundamental princi- 
ples which must be taken as a basis for putting into place a quality 
organization, the application of this system for executing an order 
from the design stage to the shipping of the equipment is demonstrat- 
ed. The advantages of the system are emphasized and the risks 
which could be involved in a too formal and dogmatic quality 
organization are considered. 


14822 Contribution to optimizing the tightening of groups o 
closure studs on pressure vessels taking into account relaxation. 
Schmitz, K.H. (Thyssen Industrie A.G., Witten (Germany, F.R.)). 
Koon Gakkai-Shi; 29: No. 2, 43-48(1977). (In German). 

Closure studs of pressure vessels tightened in groups with 
hydraulic tensioning cylinders undergo relaxation when more groups 
of studs are screwed down. The cause of this is the deformation of 
flange and vessel head which increases every time another group is 
tightened. In order that all closure studs after they have been 
tightened carry the same load, initial tensions of different magnitude 
have to be given by degrees for the various groups of screws, the 
tensions counter reacting this relaxation. In this context, the given 
overall force is to be achieved with the smallest investment. The 
calculation of optimal initial tension stages is developed by means of 
a simple mechanical model with the aid of a system of equations, and 
the application is illustrated by an example. With optimal stages of 
initial tension forces, the time spent on the initial tightening of 
closure studs of pressure vessel closures is considerably reduced, and 
the given overall initial tension force is guaranteed to be kept. 


14823 Special uses of silicone elastomers in nuclear power plant 
systems. Sierawski, D.A. (Dow Corning Corp., Midland, MI). pp 
579-583 of In Proceedings of the third annual UMR-MEC confer- 
ence on energy: energy crisis, an evaluation of our resource poten- 
tial. Morgan, J.D. (ed.). North Hollywood, CA; Western Periodicals 
Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

The utility of silicone elastomers as construction materials in 
nuclear power plants is discussed. Particular emphasis is placed on 
two products developed recently by Dow Corning; DOW COR- 
NING 3-6548 Silicone RTV Foam for fire resistant penetration 
sealing and DOW CORNING Q3-6527 Silicone Dielectric Gel for 
neutron shielding. Both of these products are used at present in 
nuclear power plants and their use is growing. 


14824 SNUPPS spare parts philosophy. Sanazaro, M. (Union 
Electric Co., St. Louis). pp 584-590 of In Proceedings of the third 
annual UMR-MEC conference on energy: energy crisis, an evalua- 
tion of our resource potential. Morgan, J.D. (ed.). North Holly- 
wood, CA; Western Periodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

SNUPPS, Standardized Nuclear Unit Power Plant offers an 
opportunity for development of a unique spare part philosophy. 


14825 All-static protective relaying system with automatic check- 
ing facility. Takiguchi, K.; Nakano, H.; Ohkawa, T.; Asauchi, Y. 
(Tokyo Shibaura Electric Co. Ltd., Fuchu (Japan). Fuchu Works); 
Tanaka, T. Toshiba Rebyu; 31: No. 12, 1037-1042(Dec 1976). (In 
Japanese). 

With the remarkable increase in the capacity of generator 
units in thermal and atomic power plants in recent years, the role of 
power plants in power systems is increasing in importance. At the 
same time the effect of false tripping or failure to trip in protective 
relaying systems for generators has become still more serious prob- 
lem. The relaying system must, therefore, have reliability and perfor- 
mance higher than ever. On the other hand, as a result of the 
increase in the number of power plants constructed or under con- 
struction, it has become very difficult to secure the necessary 
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number of cage a skillful in maintenance of relaying systems; 
necessarily the reduction of labor for the maintenance has become a 
vital demand. The all-static protective relaying system with automat- 
ic checking facility has been developed to fill the demand. 


14826 Omission of intermediate post-weld heat treatment in nu- 
clear reactor pressure vessel production. Shimoyama, T.; Matsumoto, 
O.; Matsuyama, T.; Uratani, Y. (Mitsubishi Heavy Industries Ltd., 
Tokyo (Japan)). Mitsubishi Juko Giho; 13: No. 6, 910-917(Nov 1976). 
(In Japanese). 

Nuclear reactor pressure vessels are demanded to have more 
perfect properties than other pressure vessels. In order to prevent 
delayed cracking of welded zones after welding, continuous interme- 
diate post-weld heat treatment is given to all welded zones. This heat 
treatment, however, spends much energy and time and causes a 
delay in production. The authors conducted a study on the possibil- 
ity of replacing the heat treatment by a simple direct post-heat 
treatment which is capable of preventing cracking after welding and 
also brittle fracture. Materials used in this study are ASME SA 533 
Gr, B Cl. 1 steel plate. The result of this study can be summarized as 
follows: (1) a simple direct post-heat treatment at 300°C for 1/2h, at 
250°C for th or at 200°C for 2h is very effective to prevent cracking 
of heavy thickness welded zone of ASME SA 533 Gr, B Cl. 1 steel; 
and (2) welded zone subjected to the simple direct post-heat treat- 
ment has a sufficient toughness and is free from brittle fracture is 
used under ordinary conditions. 


14827 Fundamental experiment of potassium heat exchanger 
using principle of heat pipe. Sumida, I.; Kotani, K. (Hitachi Ltd., 
Kawasaki, Kanagawa (Japan). Atomic Energy Research Lab.). J. 
Nucl. Sci. Technol. (Tokyo); 13: No. 11, 648-655(Nov 1976). 

In order to provide compact and reliable sodium equipments 
including a steam generator, performance tests are conducted with a 
potassium heat exchanger, which is featured by the separate con- 
struction of primary and secondary coolant systems. A small amount 
of potassium plays a role as an intermediate media of heat transporta- 
tion between these two coolant systems. Heat is transferred by 
evaporation and condensation of potassium on the surface of the 
primary and the secondary coolant pipings, respectively. The tests 
are performed in the temperature range of 200 -- 300°C and the 
maximum heat transfer reaches 1.3kW (heat transfer rate at the 
primary heating source: 8.6W/cm? at 300°C). The experimental 
results are analyzed by using Langmuir’s and Schrage’s equation and 
close agreement between experiment and theory is obtained. 


14828 Method of producing the arched surfaces of diaphragm 
rings for large containers, especially for prestressed-concrete pressure 
vessels of nuclear reactors. Kumpf, H. (to Kraftwerk Union A.G., 
Muelheim an der Ruhr (Germany, F.R.)). German(FRG) Patent 
2,359,810/B/. 21 Oct 1976. 4p. (In German). 

In producing arched surfaces of diaphragm rings for large 
containers, especially for prestressed-concrete pressure vessels for 
nuclear power plants, it is of advantage to manufacture these direct- 
ly on the construction site. According to the invention the dia- 
phragm ring is put on the predetermined place, sectionally pressed 
against and shaped by a shaping tool - with a profiled supporting 
ring as a counter-acting tool - and afterwards welded together with 
the annular wall sections of the large container along the shaped 
parts. The manufacture of single and double configurations of dia- 
phragm rings is described. It is of advantage if shaping and mounting 
position coincide. 


14829 Pressure vessel for nuclear reactors. Stoll, A. (to 
Kraftwerk Union A.G., Muelheim an der Ruhr (Germany, F.R.)). 
German(FRG) Patent 2 032,791/C/. 21 Oct 1976. 4p. (In German). 

The invention relates to a pressure vessel which can be used 
for nuclear reactors and for chemical processing technologies. A 
grid of walls welded to each other, which is installed in the interior 
of the pressure vessel, is so attached to an outer jacket at several 
edges, that these edges exert a force on the wall of the vessel 
directed towards the interior. Only the outer jacket resists the 
differential between the inner and outer pressures; the welded walls 
in the interior do not have to sustain any differential pressure. They 
create a larger number of inner spaces (or tubes) which can be 
individually accessible and each of which has a terminal element. 


14830 Cylindrical pressure vessel for a nuclear reactor. Vaessen, 
F. (to Hochtief A.G., Essen (Germany, F.R.)). German(FRG) 
Patent 1,940,726/B/. 14 Oct 1976. 8p. (In German). 

Thick-walled cylindrical pressure vessels for nuclear reactors 
composed of prefabricated steel and concrete are not easily evaluat- 
ed, as the circumferential stresses decreases from the inner to the 
outer side while the reverse is the case for the prestress applied from 
outside. The invention tries a solution by composing each annular 
element of several annular shell elements, concentrically put togeth- 
er, which have a prestressed reinforcement applied from the outside. 
Between the individual shells, gliding layers (e.g. smooth concrete 
plates with a lubricating gliding layer) are arranged which transfer 
the pressure forces but not the shearing stresses. 
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14831 Reactor pressure vessel. Puchelt, M.; Seidelberger, H. (to 
Kraftwerk Union A.G., Muelheim an der Ruhr (Germany, F.R 
German(FRG) Patent 2,417, 601/C/. 7 Oct 1976. 6p. (In German). 

The invention refers to the improvement of an opening for 
several instrument leads at the pressure vessel of a nuclear reactor 
allowing the exchange of various instrument leads without causing 
any trouble. Each instrument lead is surrounded by a metallic sheath 
having several times the length of the lead diameter. The sheaths are 
welded to a tube which in turn is fitted to a nozzle, arranged at the 
cone of a nuclear reactor. Thus there are two sealed points which 
are to be monitored carefully, and which guarantee reliable sealing. 
Various design variants are presented. 


14832 Stress analysis of pipe bends by ring elements. Ootsubo, 
H. (Tokyo Univ. (Japan). Faculty of Engineering); Watanabe, O. 
Nippon Kikai Gakkai Rombunshu; 42: No. 362, 3037-3050(Oct 1976). 
(In Japanese). 

Pipe bends absorb large thermal deformation in the piping 
systems for high temperature fluid, because the sectional form of the 
pipe bends subjected to bending is flattened, and the flexural rigidity 
is lowered remarkably. High circumferential stress arises at pipe 
bends due to the flattening together with longitudinal stress, there- 
fore the analysis of this part is important. In this study, the equation 
representing the strain-displacement relation for pipe bends was 
derived on the basis of general shell theory, and the analysis using 
ring elements was carried out. The ring elements proposed in this 
study take the term of shearing strain into account, therefore the 
shearing deformation of pipe bends and the torsional deformation 
due to twisting moment can be analyzed. Besides, the connection 
with straight pipes is easy, the boundary conditions at pipe ends can 
be taken strictly into consideration, the analysis in case of applying 
internal pressure is possible, and the total degree of freedom is 
relatively small as the number of elements is small. 


14833 Device for checking the condition of fuel rods in the 
reactor core. Womack, R.E. (to Babcock and Wilcox Co., New York 
(USA)). German(FRG) Patent 2,540,708/A/. 16 Sep 1976. 17p. (in 
German). 

The possibility to detect damage to nuclear fuel rods very 
quickly is important for the safety of nuclear reactors. For this 
purpose, a device is described which allows a quick and simple 
check of the condition of fuel rods in the reactor core. A signal 
emitted by the fission gases accumulating at the end of the rod is 
measured over a specific period of time (e.g. the gamma ray of 0.085 
MeV emitted by Xe-133) and compared with the theoretical value. 
The apparatus can be pinpointed to a specific rod. It is advantageous 
to use Ge(Li) semiconductors for this application. 


14834 Nuclear power plant equipped with a reactor pressure 
vessel, Figlhuber, D.; Kastl, H. (to Siemens A.G., Berlin (Germany, 
F.R.); Siemens A.G., Muenchen (Germany, F.R.)). German(FRG) 
Patent 2,325,388/C/. 9 Sep 1976. 6p. (In German). 

The invention concerns the improvement of the possibility to 
carry Out inspections and repairs on the pressure vessel of a nuclear 
reactor. The device has a manipulator, a mast running vertically, and 
a horizontally supporting arm carried by the mast. It is suggested to 
attach the supporting arm which is adjustable in hight and travers- 
able, to another support fixed at the mast. The support is preferably 
held up by chains or ropes allowing variable adjustment. Exact data 
on the tightening and guidance of ropes etc. are given (2 figs.). 


14835 Device for supporting a reactor pressure vessel. Heckhau- 
sen, H.; Zintel, J. (to Babcock - Brown Boveri Reaktor G.m.b.H., 
Mannheim (Germany, F.R.)). German(FRG) Patent 2,445,225/B/. 9 
Sep 1976. 5p. (In German). 

Supporting rings for the support of a pressure vessel designed 
for a nuclear reactor can be fitted without interrupting concreting 
jobs. U-shaped recesses are provided in the biological shield de- 
signed for the supporting ring. The supporting ring consists of partial 
segments which are connected at their contact points by means of 
threaded joints and form a stable unit. It is advantageous to fill up 
the cavities between the supporting ring and the recesses with 
compressible material. 


14836 Pipeline of a nuclear reactor. Lovincic, M. (to Licentia 
Patent-Verwaltungs-G.m.b.H., Frankfurt am Main (Germany, 
F.R.)). German(FRG) Patent 2,339,922/B/. 9 Sep 1976. 3p. (In 
German). 

The invention refers to a pipeline in a nuclear reactor in 
which there is a medium under pressure. According to the invention, 
the pipeline is entirely surrounded by a protective pipe sealed at both 
ends and under normal operating conditions without any pressure in 
order to prevent an outflow of the medium in case of a pipe burst. In 
an emergency, the protective pipe takes over the function of the 
internal pipe. A coolant tube and a main-steam pipe of a nuclear 
reactor are given as an example. 


14837 Method for detecting damaged fuel rod claddings and/or 
fuel elements of nuclear reactors. Fleck, C.M. (to Internationale 
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Atomreaktorbau G.m.b.H. (INTERATOM), Bergisch Gladbach 
(Germany, F.R.)). German(FRG) Patent 2,603,031/A/. 2 Sep 1976. 
1lp. (In German). 

In order to be able to detect with certainty whether the 
cladding of a nuclear fuel rod or nuclear fuel element has failed, it is 
proposed to measure the activity ratio of at least two radioactive 
rare gas isotopes with different half lives (Xe'*/Xe', Kr®9/Kr**) in 
order to distinguish between a defective clad and impurities or 
contaminations being released. For permanent monitoring it is prac- 
tical to measure continuously and to take the gas to be analyzed from 
the immediate vicinity of the rod cluster. 


14838 Pressure vessel, especially nuclear reactor pressure vessel. 
(to Siempelkamp Giesserei K.G., Krefeld (Germany, F.R.)). 
German(FRG) Patent 2,456,379/A/. 10 Jun 1976. 13p. (In German). 

In order to be able to better control the flux of force in the 
head of a pressure vessel, which especially is to be used for nuclear 
reactors, it is proposed to compose the head out of several layers. 
Each layer consists of a central section and several sectorial sections 
which are amanged one above the other in such a manner that no 
joints covering with each other are formed. All sections have got 
continuous prestressing channels in which devices for the transfer of 
shearing forces and tangential stresses - provided with compressing 
bushings and stressing bolts - are mounted. 


14839 Metallic pressure vessel designed for a nuclear reactor. 
Bevilacqua, F. (to Combustion Engineering, Inc., Windsor, Conn. 
(USA)). German(FRG) Patent 2,508,656/B/. 13 May 1976. 8p. (In 
German). 

The suggestion serves to simplify the safety device on the 
metallic pressure vessel of a nuclear reactor. The device is to keep 
the pressure vessel together in case of crack formations. It refers to 
transformation by means of a cable network connected with special 
prestressing tendons 


14840 Method and arrangement for working in and on generally 
cilindrical reactor vessels. (to Neratoom N.V., The Hague (Nether- 
lands)). Netheriands Patent 7,605,008/A/. 11 May 1976. 12p. (In 
Dutch). 

An arrangement is presented for the repair of heat exchangers 
for nuclear reactors in as far as they consist of a cylindric house that 
contains the piping. The repair device is also cylindrical and can be 
lowered over the top of the heat exchanger. Inside a cutting or 
fraising tool, the repair device holds a camera to inspect the cutting, 
a brush to clean the cut surface, a suction device to remove dust and 
scrap, a welding apparatus, a camera to inspect the welded seam and 
an engine to make the device rotate round the head of the heat 
exchanger under repair. 


14841 Method and arrangement for leak testing of fuel elements. 
(to Keuring van Electrotechnische Materialen N.V., Arnhem (Neth- 
erlands)). Netherlands Patent 7,600,393/A/. 15 Jan 1976. 4p. (In 
Dutch). 

A change in the existing method for leak testing of fuel 
elements is described. The liquid in which the element is immersed is 
kept in motion by a pump. This causes the radioactive material to 
pass faster through the leak reducing the measuring time. A sampling 
unit is also provided in the arrangement. 


14842 Method and arrangement for leak testing of fuel elements. 
(to Keuring van Electrotechnische Materialen N.V., Arnhem (Neth- 
erlands)). Netherlands Patent 7,600,394/A/. 15 Jan 1976. 4p. (In 
Dutch). 

The known leak testing method for fuel elements had a 
relatively high disturbance rate or background noise. In order to 
avoid this the testing arrangement is extended with a pump to 
replace the water in which the element is immersed by clean water 
before the first measurement. When necessary a filter can be inserted 
to free the water of undissolved radioactive particles. 


14843 Inspection apparatus for a vessel made of magnetic metal. 
Clark, J.P.; Foster, A.C.; Smith, T.D. (to General Electric Co., 
Schenectady, N.Y. (USA)). French Patent 2,297,410/A/. 13 Jan 
1976. Priority date 13 Jan 1975, United States of America (USA). 
22p. (In French). 

Previous systems intended for in-situ inspection of the pres- 
sure vessels of nuclear reactors are of uneasy use on encumbered 
surfaces. The invention relates to a remote-control device for in- 
specting vessel walls. It comprises a conveyor able to be propelled, 
possibly around obstacles, towards any place inside the vessel; the 
vehicle is provided with magnetic wheels driven by an electric 
motor and separately controlled. The conveyor is accurately located 
on the vessel by using an acoustic device involving a triangular 
method, and consisting in an acoustic signal emitter mounted on the 
conveyor and at least three receiving transducers mounted on the 
vessel wall. 


14844 Taking into consideration of reliability in the design of 
steam turbines. Brazzini, R. (Electricite de France, 92 - Courbevoie. 
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Service Etudes et Projets Thermiques et Nucleaires); Chaboseau, J.; 
Mathey, J. Rev. Gen. Nucl; No. 4, 321-334(1976). (In French). 

Improvement of the quality of steam turbines is the object of 
continuous effort. The turbines used in nuclear power stations do not 
constitute a technical innovation as compared to those which equip 
the ‘conventional’ type of power station. The specific conditions of 
the nuclear have nevertheless revealed anxieties which were not so 
acute in the case of conventional applications (intrinsic safety versus 
runaway risks, the operating surveillance of safety components, 
protection against corrosion by wet steam) and which reliability 
studies have been led to take into account. An example is given of 
the work carried out in this sense by describing the reliability studies 
devoted to the protection system of turbogenerator sets against 
overspeeds. 


14845 Quality with regard to nuclear boilers. Cante, C. (Societe 
Franco-Americaine de Constructions Atomiques (FRAMATOMEB), 
92 - Courbevoie (France)). Rev. Gen. Nucl.; No. 4, 335-338(1976). (In 
French). 

The design and manufacture of the components, assembly, 
erection and tests are different stages in the making of a nuclear 
boiler which are carried out according to very accurately defined 
techniques and organization. From the technical viewpoint, it is 
shown how standard practice, experience, tests, the respect of codes 
and standard specifications contribute to the quality of achievement. 


14846 Numerical analysis of linear vibrations of structures under 
deterministic and stochastic loads. Gossmann, E.; Krings, W.; Waller, 
H. (Bochum Univ. (Germany, F.R.). Inst. fuer Konstruktiven Ingen- 
ieurbau). Konstr. Ingenieurbau Ber.; No. 25, p. 96-117(1976). (In 
German). 

A deterministic and a stochastic method is described for 
computing of linear vibrations of structures. Thus the wind-, earth- 
quake- and moving traffic loading can be treated. Systems with 
several degrees of freedom are described with matrices. The numeri- 
cal determination of the integral transformation, the spectra and 
correlation-functions is done with the FFt (fast Fourier transforma- 
tion). The influences of numerical errors are discussed. An example 
demonstrates this proceeding. 


14847 Stochastic variables in analysis and design of structures. 
Klingmueller, O. (Bochum Univ. (Germany, F.R.). Inst. fuer Kon- 
struktiven Ingenieurbau). Konstr. Ingenieurbau Ber.; No. 25, p. 118- 
134(1976). (In German). 

Problems arising out of the introduction of load, resistance, 
and geometry as stochastic variables into the computation and design 
of structures are discussed. Especially the influence of stochastic 
variables on the matrix operations of the Finite Element Method is 
considered. The introduction of a measure of safety for constructions 
(i.e. probability of failure) leads to a formulation of the design 
problem for prescribed safety. The application of decision theory to 
the solution of the general design problem, evaluation of a construc- 
tion of minimum total cost with variable failure probability is also 
discussed. 


14848 Use of statistical methods in stability problems of imper- 
fection-sensitive shells. Talaslidis, D. (Bochum Univ. (Germany, 
F.R.). Inst. fuer Konstruktiven Ingenieurbau). Konstr. Ingenieurbau 
Ber.; No. 25, p. 151-163(1976). (In German). 

The buckling load capacity of thin elastic shell is generally 
reduced by small geometrical imperfections. Mostly these imperfec- 
tions are random quantities. Consequently their influence on the 
buckling characteristics of the shell are appropriately examined by 
using statistical methods. In this paper several such methods, the 
development of their theoretical basis, their numerical accuracy and 
efficiency are presented. The presentation is mathematically struc- 
tured as to facilitate a computarized implemation of the methods 
using finite element techniques. 


14849 EPRI programs in nuclear systems and materials which 
bear on component design. Zebroski, E.L. (Electric Power Research 


-Inst., Palo Alto, CA). Proc. Am. Power Conf; 38: 184-204(1976). 


From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

EPRI has a series of projects and programs aimed at improv- 
ing the performance or reliability of selected systems and compo- 
nents of power plants. The results of many of these projects are 
expected to be useful for improved selection of operating conditions 
and procedures for existing plants, or for improved design and 
functional specifications for new plants or replacement components. 
Major efforts are in progress in the following areas: (1) Corrosion 
and cracking behavior of primary system piping (BWRs); (2) tube 
thinning, cracking, and distortion (PWR steam generator); (3) pres- 
sure boundary: materials properties, stress analysis and fracture 
mechanics, mainly on pressure vessel steels; (4) fuel rod and core 
materials; especially behavior with load change, and during postulat- 
ed LOCA; (5) NDT and in-service inspection, including improved 
quantification of code-approved methods and development of ad- 
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vanced methods for field use; (6) failure analysis efforts and field 
diagnostic methods aimed at determination of root causes of mal- 
functions; and (7) external fuel-cycle studies. 


14850 First year of operation of the world’s largest tandem- 
compound turbine-generator. Spalthoff, F.J. (Rheinisch-Westfae- 
lisches Elektrizitaetswerk AG, Essen); Hass, H.; Heinrichs, F. Proc. 
Am. Power Conf.; 38: 555-569(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The results gained from the comprehensive factory and field 
testing of the Biblis A” turbine-generator, as well as the subsequent 
operational experience, greatly augment the knowledge derived 
from placing smaller machines in service and will be utilized to 
optimize the design of future KWU and A-CPSI nuclear-powered 
units. The majority of the future units lies in the capability range of 
1200 to 1300 MW and, consequently, will profit to a high degree 
from the experience obtained with the Biblis “A” machine. By 
eliminating the deficiencies that were revealed by the Biblis "A 
turbine-generator in service, the operating availability of the sister 
machines can be expected to exceed appreciably the outstanding 
level already achieved by the Biblis “A” unit. In an endeavor to 
consolidate the considerable technical advances in nuclear power 
generation that have been achieved in a remarkably short period, the 
electric utility industry may want to standardize nuclear units at 
about 1300 MW for some time in the near-term future. 


14851 Producing less than 1 ppb sodium leakage from condensate 
polishers. Dwyer, R.E. (Hartford Electric Light Co., Middletown, 
CT); Zoppoli, I.E.; Crits, G.J.; Tamaki, D.T. Proc. Am. Power Conf; 
38: 940-949( 1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The need for sodium removal from condensates in nuclear or 
fossil-fuel boilers is discussed. The performance of condensate pol- 
ishers at the Middletown Power Station is described. 


14852 Heat exchanger, especially for nuclear power plants. 
Manek, O.; Rybnicek, J.; Varvarovsky, F. Czech Patent 157,999/B/. 
15 May 1975. 3p. (In Czech). 

A heat exchanger is described for the secondary cooling 
circuit of a nuclear reactor. The heat transfer tubes are anchored in 
the tube plate so as to open into the central chamber at one end and 
into the peripheral chamber at the other. The chambers are formed 
by dividing the area between the tube plate and the heat exchanger 
bottom by means of a partition which is also designed for stiffening 
the bottom, supporting the tube plate and transferring the heat 
exchanger mass to the baseplate thereof. The heat exchanger has a 
simple design and a lower weight than other types. 


14853 Steam generator. Mayer, H.; Schroeder, H.J.; Schueck- 
tanz, G. (to Siemens A.G., Berlin (Germany, F.R.); Siemens A.G., 
Muenchen (Germany, F.R.)). German(FRG) Patent 2,157,069/C/. 
27 Feb 1975. 6p. (In German). 

The invention concerns an improvement of the secondary 
coolant system (feedwater) of a heat exchanger in a nuclear power 
plant which is to reduce the amount of gas in the circulating fluid. It 
Is suggested to lengthen the feedwater line up to near the separator 
in order to make the cold feedwater cool down the circulating fluid 
mixed with steam which is draining off. 


14854 Air coolant system. Gautier, D.M. (to Electricite de 
France, 75 - Paris). French Patent 2,295,387/E/. 20 Dec 1974. 7p. 
(In French). 

The main patent relates to a process of cooling the steam 
from the turbine working with a nuclear power reactor. In the 
process a two-phase fluid mixture is circulated inside a closed circuit 
between the turbine condenser and a cooling tower. The present 
addition to the main patent relates to a cooling system comprising 
instead of the vertical tower, a nearly horizontal structure open to 
wind, in which the air is circulated by natural convection. The lower 
part of the structure comprisesrises two parallel rows of nearly 
rectangular cooling fins and the upper part consists of two walls 
made antiparallel with respect to the longitudinal symmetry plane of 
the structure and thus forming an upwards widening, the resulting 
vertical planar section of the long-shaped cooling structure accord- 
ing to the invention assuming a venturi shape. The type of structure 

ew hundred meters long but only fifty meters high is less visible in 
the landscape than the vertical tower, and condensation clouds are 
formed on a larger surface. 


FUEL ELEMENTS 


REFER ALSO TO CITATION(S) 15495 


NUCLEAR REACTOR TECHNOLOGY 1545 


14855 (CONF-771137—2) Ceramic processing of boron nitride 
insulators. Morgan, C.S.; McCulloch, R.W. (Oak Ridge National 
Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 8p. Dep. 
NTIS, PC A02/MF A011. 

From 14. conference on ceramic science) processing of crys- 
talline ceramics; Raleigh, NC, USA (7 Nov 1977). 

Fuel pin simulators (FPS) are the prime elements of several 
test facilities at the Oak Ridge National Laboratory (ORNL). These 
experimental facilities are used to conduct out-of-reactor thermal- 
hydraulic and mechanical interaction safety tests for both light-water 
and breeder reactor programs. The FPS units simulate the geometry, 
heat flux profiles, and operational capabilities of a reactor core 
element under steady-state and transient conditions. They are sub- 
jected to temperatures as high as 1600°C (2900°F) and power levels 
as high as 57.5 kW/m (17.5 kW/ft) as well as severe thermal stresses 
during transient tests. The insulating material in the narrow annulus 
between the heating coil and the FPS sheath is subjected to very 
rigorous conditions. Accuracy of the reactor safety test information 
and validity of the test data depend on the heat flux uniformity under 
all test conditions and on the reliable operation of all fuel pin 
simulators and their internal thermocouples. Boron nitride (BN), 
because of its high degree of chemical inertness combined with its 
relatively unique properties of high thermal conductivity and low 
electrical conductivity, is the most suitable insulating material for 
FPS. The important BN properties, thermal conductivity and electri- 
cal resistance, are strongly influenced by crystallite orientation and 
by impurities. The article describes new BN powder processing 
techniques, which optimize these properties. 


14856 Model for analysis of fuel behaviour in transients. Baner- 
jee, S.; Bridges, H.J.; Too, J.JI.M. (Atomic Energy of Canada Ltd., 
Pinawa, Manitoba. Whiteshell Nuclear Research Establishment). 
Nucl. Eng. Des.; 42: No. 2, 319-335(Jul 1977). 

For many applications, analysis of fuel element behaviour 
must take non-linear thermal and elasto-plastic effects into account. 
This is particularly true if the fuel undergoes large deformations and 
rapid temperature transients. To meet this need a multi-dimensional 
fuel model based on finite element stress and thermal analysis has 
been developed. The model is solved for the transient temperature 
distribution by a step-by-step time incremental procedure. The tem- 
perature is then introduced into the elasto-plastic analysis as a 
thermal load and stresses and deformations are calculated. A model 
for treatment of creep and a special element for the gap between fuel 
pellet and cladding is incorporated together with semi-empirical 
procedures for calculating fission gas release, fuel pellet to cladding 
heat transfer coefficients, etc. The fuel model has been compared 
with both analytical solutions and in-reactor experimental results. 
The observed and predicted results are in good agreement. 


14857 Welding template. Ben Venue, R.J. (to UKAEA London 
Office). German(FRG) Patent 2,614,077/A/. 14 Oct 1976. 11p. (In 
German). 

A welding template is described which is used to weld strip 
material into a cellular grid structure for the accommodation of fuel 
elements in a nuclear reactor. On a base plate the template carries a 
multitude of cylindrical pins whose upper half is narrower than the 
bottom half and only one of which is attached to the base plate. The 
others are arrested in a hexagonal array by oblong webs clamped 
together by chuck jaws which can be secured by means of screws. 
The parts are ground very accurately. The template according to the 
invention is very easy to make. 


14858 Technique for sealing fuel rods for nuclear reactors. 
Drescher, R.C.; Yeo, D. (to Westinghouse Electric Corp., Pitts- 
burgh, Pa. (USA)). German(FRG) Patent 2,611,388/A/. 7 Oct 1976. 
13p. (In German). 

A technique is proposed which uses a laser welding unit to 
weld the end caps of fuel rods filled with fuel pellets and to drill a 
pressure hole in one of the end caps. The same equipment is 
employed also in making a sealing weld of the pressure hole after 
pressurization of the fuel rod. The technique is described in great 
detail. 


14859 Nuclear reactor fuel rod with er for spacers. Rau, 
P. (to Siemens A.G., Berlin (Germany, F.R.); Siemens A.G., Muen- 
chen (Germany, F.R.)). German(FRG) Patent 2,061 041/C/. 9 Sep 
1976. 3p. (In German). 

In spacing fuel rods in a nuclear reactor fuel subassembly it is 
proposed to do without spacer grids and instead equip the cladding 
tubes of the fuel rods with axial supports. Above these there are 
short tubular sections connected with them in points by metallurgic 
processes, but only contacting each other. This arrangement is 
repeated at specific axial distances. 


14860 Fuel element. Armijo, J.S. (to General Electric Co., 
Schenectady, N.Y. (USA)). German(FRG) Patent 2,549,971/A/. 13 
May 1976. 29p. (In German). 

A fuel element for nuclear reactors is proposed which has a 
higher corrosion resisting quality in reactor operations. The zircon- 
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ium alloy coating around the fuel element (uranium or plutonium 
compound) has on its inside a protection layer of metal which is 
metallurgically bound to the substance of the coating. This protec- 
tive metallic layer has another inner layer, also metallurgically 
bound to its surface, which consists usually of a zirconium alloy. 


14861 Fuel element. Armijo, J.S.; Coffin, L.F. Jr. (to General 
Electric Co., Schenectady, N.Y. (USA)). German(FRG) Patent 
2,550,029/A/. 13 May 1976. 23p. (In German). 

A fuel element for nuclear reactors is proposed which has a 
higher corrosion resisting quality. The zirconium alloy coating 
around the fuel element (uranium or plutonium compound) has on its 
inside a metallurgically-bound layer of pure zirconium. 


14862 Nuclear fuel element. Cowan, R.L. II; Gordon, G.M. (to 
General Electric Co., Schenectady, N.Y. (USA)). German(FRG) 
Patent 2,549,968/A/. 13 May 1976. 25p. (In German). 

A fuel element for nuclear reactors is proposed whose core 
with the nuclear fuel material (uranium and plutonium compounds, 
respectively) is surrounded by an oblong, modular vessel-type can 
(e.g., made of zirconium alloys) the inside of which carries a metal 
coat (e.g., of aluminium, chromium, molybdenum, niobium or the 
alloys of these metals). This metal coat is to prevent reactions 
between the nuclear fuel and the can. The invention is explained by 
three examples. 


14863 Method and equipment for fabricating nuclear reactor fuel 
rods. Meinhardt, V.; Schultz, R.; Gall, A. (to Licentia Patent- 
Verwaltungs-G.m.b.H., Frankfurt am Main (Germany, F.R.)). 
German(FRG) Patent 2,043,248/C/. 29 Apr 1976. 5p. (In German). 

The invention relates to a method of fabricating nuclear 
reactor fuel rods containing the fuel in a cladding tube and equipped 
with an alkali metal in the gap between the fuel and the cladding 
tube for improved heat transfer between both. It is difficult to fill the 
alkali metal without creating any voids. It is proposed therefore to 
carry out the fuel and alkali metal filling steps at an earlier stage, 
while the cladding tube is still in a horizontal position. The empty 
space is first flushed with alkali metal, and then the fuel and 
afterwards the alkali metal is filled in so as to leave the necessary 
space for the fission gas volume. A device is described for the 
execution of this process in wich all operations are carried out in a 
vacuum box. 


14864 Reactor fuel element with a large negative temperature 
coefficient. Miss, R.W. (to Gesellschaft fuer Kernenergieverwertung 
in Schiffbau und Schiffahrt m.b.H., Hamburg (Germany, F.R.)). 
German(FRG) Patent 2,245,113/B/. 30 Oct 1975. 3p. (In German). 

The invention concerns an improvement of the design of fuel 
elements for nuclear reactors which simplifies their manufacture. It 
is proposed to design fuel elements, containing solid fuel and solid 
moderating material and being separated from the coolant by a heat- 
insulating layer, in such a way that the heat-insulating layer is 
applied to the outer surface of the fuel element canning. This may be 
a baked enamel layer or a ceramic coating. In the example, AlOs 
and SiO: are named as materials to be used. 


CONTROL SYSTEMS 


14865 Movable sealing device for a measurement and control 
system of a nuclear reactor. (to Societe Franco-Americaine de Con- 
structions Atomiques (FRAMATOMEB), 92 - Courbevoie (France)). 
German(FRG) Patent 2,144,087/B/. 10 Feb 1977. 7p. (In German). 

A sealng device is described which facilitates the procedure 
and the refuelling (with detectors) of the guiding tubes and thus 
ensures more safety without impairing the insulating effect against 
the coolant. 


14866 Use of graphite-fiber reinforced graphite. Marek, H.; 
Schulz-Heyn, H.J.; Gnutzmann, H. (to Hochtemperatur-Reaktorbau 
G.m.b.H., Koeln (Germany, F.R.)). German(FRG) Patent 
1,928,373/C/. 4 Nov 1976. 2p. (In German). 

The patent claim relates to the use of graphite-fibre reinforced 
graphite for the tips of control rods or for the outer shell of spherical 
fuel elements in pebble-bed reactors. The invention is to increase the 
strength and thus the form stability of the control rod tips and the 
graphite fuel elements. 


14867 Nuclear reactor. Aleite, W.; Mertens, U. (to Kraftwerk 


Union A.G., Muelheim an der Ruhr (Germany, F.R.)). 
German(FRG) Patent 2,515,712/A/. 21 Oct 1976. 9p. (In German). 

An improvement of the monitoring system for the distribution 
of power or local power density in the core of a nuclear power plant 
is suggested. The well-known neutron flux measuring chambers are 
to be used in-core, either in the centre of the core or at least at 4 
points distributed on the periphery of the reactor pressure vessel. 
Furthermore, temperature control devices (i.e. thermocouples) are 
to be distributed in multiple arrangements. A far-reaching distribu- 
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tion is proposed in order to obtain individual data which are as exact 
as possible. 


14868 Operation monitoring with color CRT displays in boiling 
water reactor plant. Kishi, S.; Nagaoka, Y.; Yoneda, Y.; Fukuzaki, T.,; 
Kiyokawa, K. (Hitachi Ltd., Kawasaki, Kanagawa, Japan). Hitachi 
Hyoron; 58: No. 9, 731-735(Sep 1976). (In Japanese). 

The central control boards of nuclear power plants are pres- 
ently designed on the basis of the conception of “indicating the plant 
data as many as possible.” However, the design policy is now 
changing to “indication of minimum necessary data only at the 
required time”, because the burden of operators is supposed to 
increase as plant scale is enlarged in future. For this purpose, Hitachi 
Ltd. performed the trial production of an experimental model of the 
computer-based control board which is simplified to its limit, aiming 
at the central control boards of BWR nuclear power plants. The 
model is composed of an operator's console correspondent to the 
present central operating board and a console for the chief of 
operators on duty, each contains three and one color cathode ray 
tubes (CRT). In the control board with CRTs, it is necessary that 
plant conditions can be grasped properly and the access procedure 
to aimed plant data is simple. To meet this requirement, the conver- 
sational data access procedure has been developed. The automatic 
selection and display procedure for preferential information has been 
also developed for the automatic selection of proper operating 
information in response to plant abnormality if it occurs. As a result 
of introducing such as control board, the operation and monitoring 
of the plant that has been requiring 3 to 4 operators in the past can 
be made adequately by only one operator. 


14869 Nuclear power plant. Torres, J.M.; Musick, C.R. (to Com- 
bustion Engineering, Inc., Windsor, Conn. (USA)). German(FRG) 
Patent 2,434,528/B/. 19 Aug 1976. 11p. (In German). 

If with a PWR an accumulation of energy occurs because the 
secondary circuit is not able to remove the supplied heat fast 
enough, control systems begin to operate in order to prevent 
overpressure. But as a premature scram of the nuclear reactor is 
undesirable, the invention proposes a control system providing a 
scram only if it is unavoidable, and only if further relief measures can 
not be taken. It concerns a locking device preventing the feeding of 
the turbine shut-down signal to the protection system if the power 
capacity of the available relief systems plus that of the nuclear 
reactor to cope with the limited decrease of the turbine load are 
greater than the reactor power. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 14080 


14870 NRC nuclear energy center study. Smiley, S.H.; Ernst, 
M.L.; Sege, G.; Jaske, R.T. (United States Nuclear Regulatory 
Commission, Washington, DC). Proc. Am. Power Conf.; 38: 1078- 
1092(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Highlights of the Nuclear Energy Center Site Survey per- 
formed by the NRC are presented. The survey considered centers 
pe would include both generating units and associated fuel cycle 
acilities. 


RADIOACTIVE EFFLUENTS 
REFER ALSO TO CITATION(S) 14078, 14136, 14920 


RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 14889, 14890, 14891, 16309 


14871 (HEDL-TME—77-78) Thermal shock considerations per- 
taining to initial FTR core loading and refueling. Lacko, R.E. (Han- 
ford Engineering Development Lab., Richland, Wash. (USA)). Aug 
1977. Contract EY-76-C-14-2170. 33p. . 

The results are presented of an analysis to determine the 
maximum allowabie temperature differential between an FFTF fuel 
assembly and the reactor sodium pool that can be tolerated from the 
standpoint of thermal shock during initial core loading and subse- 
quent refueling conditions. The analysis is based on a simplified and 
conservative one-dimensional thermal/inelastic stress model of an 
FFTF fuel assembly. The analysis shows that a fuel assembly must 
be preheated in the Core Component Conditioning Station (CCCS) 
to at least 280°F before loading into the reactor sodium pool, if the 
latter is assumed to be at 400°F refueling conditions. 





APRIL 15, 1978 


14872 (SAND—77-1553C) Development of a coded aperture fuel 
motion diagnostics system for the ACPR (upgrade). Kelly, J.G.; 
Stalker, K.T. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. 
Contract EY-76-C-04-0789. 7p. (CONF-771210—1). Dep. NTIS, PC 
A02/MF AO1. 

From Meeting on fuel and clad motion diagnostics for fast 
reactor safety test facilities; Los Alamos, NM, USA (5 Dec 1977). 

As part of Sandia Laboratories program to study simulated 
core disruptive accidents in reactor safety research, a fuel motion 
detection system based on coded aperture imaging is being devel- 
oped. Although fuel motion has been observed at the TREAT by 
the fast neutron hodoscope and with a Vidicon pinhole camera 
technique, the coded aperture system described offers a potential for 
lower cost, higher spatial resolution, three dimensional imaging, and 
higher frame rates at lower fluences than either of the other tech- 
niques. 


14873 Loss-of-Fluid Test (LOFT) facility. McPherson, G.D. 
(Nuclear Regulatory Commission, Washington, DC). pp 591-601 of 
In Proceedings of the third annual UMR-MEC conference on 
energy: energy crisis, an evaluation of our resource potential. 
ish J.D. (ed.). North Hollywood, CA; Western Periodicals Co. 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

LOFT is a well instrumented scaled model of a commercial 
pressurized water reactor. It is designed to study the behavior of 
engineered safety systems such as emergency core cooling systems 
during reactor accident conditions. LOFT, the current nonnuclear 
experiment series and the forthcoming nuclear experiments, are 
described. Significant nonnuclear experimental results are reported. 


14874 Neutron irradiation facility of Musashi Institute of Tech- 
nology Reactor (TRIGA-IT) for medical purposes. An, S. (Tokyo 
Univ. (Japan). Faculty of Engineering); Shibata, T.; Sato, T. Nippon 
Genshiryoku Gakkaishi; 18: No. 12, 767-773(Dec 1976). (In Japanese). 

The neutron irradiation facility of Musashi Institute of Tech- 
nology Reactor (TRIGA-II) was licensed by Science and Technol- 
ogy Agency to be used for the medical irradiation purpose in July 
20, 1976. The remodeling process is described here, and the results of 
the measurement at the irradiation field are discussed. The y-ray 
contamination was reduced by virtue of the bismuth scatterer tech- 
nique. The neutron intensity was enlarged by the cavity effect. The 
characteristics of the optimized field is as follows: phi sub(th) asymp- 
totically equals 1.3x10° n/cm*sec, y-rays asymptotically equals 25 
R/hr, y/n asymptotically equals 0.5% in rem. Comparing with the 
Heavy Water Facility of KUR, the comparable y/n ratio was 
obtained while the thermal neutron intensity was -- 1/3 of KUR. 


PROPULSION REACTORS 


14875 (PB—268814) Environmental impact analysis of the Nu- 
clear Merchant Ship Program-addendum. Special study. (NUS Corp., 
Rockville, Md. (USA)). Jun 1977. Contract MA-T-38160. 130p. 
(NUS— 1926). NTIS PC A07/MF AO1. 

This study represents a qualitative extension of an earlier 
Environmental Impact Analysis of the Nuclear Merchant Ship Pro- 
gram (MarAd, 1975) using an Ultra Large Crude Carrier (ULCC) as 
the reference ship, to other types of ships including a containership, 
dry-bulk cargo vessel, and an icebreaking oil tanker. This qualitative 
analysis shows that, for ships operating into coastal ports (container- 
ships and possibly dry-bulk carriers), both ecological and radiologi- 
cal impacts would be somewhat greater than for the reference 
ULCC docking at an offshore terminal. These impacts can be kept 
within the guidelines established for land based nuclear power plants 
by implementation of appropriate operating procedures. 


14876 (PB—268905) Utilization of uranium cost/benefit study 
for nuclear powered merchant ships. Special study. Smith, E.R. (NUS 
Corp., Rockville, Md. (USA)). May 1977. Contract MA-T-38160. 
64p. (NUS—1843). NTIS PC A04/MF AOI. 

This study presents a cost/benefit analysis for the utilization 
of uranium in merchant ships versus the use of uranium for the 
generation of electricity in central power stations. The study con- 
cludes that an alternative naval fuel to oil must be developed for the 
merchant marine to reduce U.S. dependency upon foreign supplies 
of a critical fuel. The study further indicates that use of uranium for 
ship propulsion results in transport of large quantities of needed 
import/exports while the residual oil saved will generate the same 
quantity of electricity in a central power station as the uranium used 
for ship propulsion. 


14877 (PB—269088) Nuclear or conventional power for surface 
combatant ships: Department of the Navy. Report to the Congress. 
(General Accounting Office, Washington, D.C. (USA). Procurement 
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and Systems Acquisition Div.). 21 Mar 1977. 38p. (PSAD—77-74). 
NTIS PC A03/MF AOl. 

GAO reviewed the controversy over whether the Navy's 
major surface combatant ships should be all nuclear powered, all 
conventionally powered, or a mix of both. Nuclear ships are more 
capable but cost more and their relative cost-effectiveness cannot be 
measured because Navy analysts cannot quantify many benefits of 
nuclear power. The Congress, in reviewing Navy shipbuilding plans 
for surface combatant ships, should be cognizant that buying only 
conventional ships will maximize naval firepower; buying only nu- 
clear ships will provide mobility and greater freedom from logistics 
support; and buying a mix is a third option providing, to varying 
degrees, the advantages and disadvantages of the all-nuclear and all- 
conventional options. 


14878 Quality audit in design. Horton, G.T. (Rolls-Royce Ltd., 
Derby (UK)). J. Br. Nucl. Energy Soc.; 16: No. 3, 267-268(Jul 1977). 

The procedure adopted by Rolls Royce and Associates Ltd, 
designers and procurers of naval nuclear reactor plant, in quality 
auditing, is briefly described. 


14879 Quality assurance in design: one firm's response. Lyon, A. 
(Rolls-Royce Ltd., Derby (UK). J. Br. Nucl. Energy Soc.; 16: No. 3, 
253-255(Jul 1977). 

With the introduction by the Ministry of Defence, of the 
Defence Quality Standard 05-21, Rolls Royce and Associates Ltd, 
who design and procure nuclear steam supply plant for the royal 
Navy, undertook an analysis of their own system of quality assur- 
ance of equipment, against the requirements of this standard. Funda- 
mentally these constituted a quality control system which must 
generate objective evidence of quality and must be subject to review 
and evaluation. 


14880 Measurements of streaming neutrons on nuclear ship 
‘Mutsu’ by a two-detector-method. Kobayashi, I.; Yamazaki, H. 
(Japan Nuclear Ship Development Agency, Tokyo); Ryufuku, H. J. 
Nucl. Sci. Technol. (Tokyo); 13: No. 11, 663-675(Nov 1976). 

Streaming neutrons escaping through an air gap located be- 
tween the pressure vessel and the primary shield of the Nuclear Ship 
“"Mutsu” were measured by applying the two-detector-method. The 
two detectors consisted of a single BF; counter provided alternative- 
ly with different covering arrangements - (a} 3mm thick steel tube + 
layers of polyethylene sheeting with total thickness of 30mm + Imm 
thick Cd plate and (b) same covering as (a) + polyethylene boxing 
20mm thick. In order to derive from the count rates obtained with 
the detectors described above the absolute values of neutron flux and 
dose equivalent rate, the detectors were calibrated in laboratory by 
comparison with a reference detector system in neutron field created 
around a *Cf source and TCA, a light-water moderated critical 
assembly. The conversion from measured counts to neutron flux and 
neutron dose equivalent rate was estimated to incur errors of +-15 
and +-40%, respectively. 


REACTOR SAFETY 


14881 (CONF-770807—45) Computer simulation of LMFBR 
piping systems. A-Moneim, M.T.; Chang, Y.W.; Fistedis, S.H. (Ar- 
gonne National Lab., Ill. (USA)). 1977. Contract W-31-109-ENG-38. 
10p. Dep. NTIS, PC A02/MF AOI. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

Integrity of piping systems is one of the main concerns of the 
safety issues of Liquid Metal Fast Breeder Reactors (LMFBR). 
Hypothetical core disruptive accidents (HCDA) and water-sodium 
interaction are two examples of sources of high pressure pulses that 
endanger the integrity of the heat transport piping systems of 
LMFBRs. Although plastic wall deformation attenuates pressure 
peaks so that only pressures slightly higher than the pipe yield 
pressure propagate along the system, the interaction of these pulses 
with the different components of the system, such as elbows, valves, 
heat exchangers, etc.; and with one another produce a complex 
system of pressure pulses that cause more plastic deformation and 
perhaps damage to components. A generalized piping component 
and a tee branching model are described. An optional tube bundle 
and interior rigid wall simulation model makes such a generalized 
component model suited for modelling of valves, reducers, expan- 
sions, and heat exchangers. The generalized component and the tee 
branching junction models are combined with the pipe-elbow loop 
model so that a more general piping system can be analyzed both 
hydrodynamically and structurally under the effect of simultaneous 
pressure pulses. 


14882 (CONF-770807—47) Structural response of large LMFBR 
head closures to hypothetical core disruptive accidents. Kulak, R.F.; 
Marciniak, T.J.; Belytschko, T.B. (Argonne National Lab., II. 
(USA)). 1977. Contract W-31-109-ENG-38. 18p. Dep. NTIS, PC 
A02/MF AO1. 
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From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

A preliminary study of the dynamic response of a large (1200 
MWe) pool-type deck structure to an energetic core disassembly 
accident was performed. The analysis proceeded as two indepen- 
dent, decoupled calculations: containment calculations and deck 
response calculations. The containment calculations were performed 
mainly to derive a loading pressure history for the deck structure. In 
= of the study, the deck was considered rigid so the derived 
oading — were conservative. In the second part of the study 
a set of independent deck response calculations were performed 
using the derived loading pressure history as input. A finite-element 
model that incorporated the main structural components of the deck 
was constructed. A preliminary study of the dynamic response of the 
deck was performed using this model. Also, the effect that different 
types of boundary conditions have on the dynamic response of the 
deck was studied. Based on the above preliminary studies, it is 
concluded that the deck structure can maintain its structural integri- 
ty under the given energy release. 


14883 (CONF-770807—48) Analysis of the ballooning deforma- 
tion of an internally pressurized thin-wall tube during fast thermal 
transients. Lin, E.I.H. (Argonne National Lab., Ill. (USA)). 1977. 
Contract W-31-109-ENG-38. 20p. Dep. NTIS, PC A02/MF AOl. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

A large-strain time-dependent thermoplastic analysis has been 
developed for the ballooning deformation of a thin-wall tube subject- 
ed to internal pressure, axial loading, and fast thermal transients. 
This deformation initiates with the onset of plastic instability in the 
material, the onset being determined by a plastic-instability criterion 
for strain-rate sensitive materials. The interaction among the local 
ballooning geometry, the state of stress, and the plastic flow process 
was considered, and integration of the flow equations yields the local 
curvature and the states of stress and strain in the vicinity of the 
maximum ballooning site. The effects of axial constraint and heating 
rate were also discussed. The analysis was applied to a LWR 
Zircaloy cladding subjected to a constant heating rate and a range of 
internal pressures. The results agree very well with experimental 
strain-time data obtained from tube-burst tests. In most cases, the 
time of rupture was accurately predicted despite the lack of com- 
plete material-property data. 


14884 (CONF-770807—52) Simulation of LMFBR excursion 
models by means of ICECO. Marchertas, A.H.; Wang, Y.C.; Fistedis, 
S.H. (Argonne National Lab., Ill. (USA)). 1977. Contract W-31-109- 
ENG-38. 13p. Dep. NTIS, PC A02/MF AOl1. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

Test data from experiments dealing with LMFBR contain- 
ment studies are compared with containment code solutions. The 
features of fluid spillage, which is a subject of some concern in 
experiments, is modeled in the ICECO code and is stressed. Several 
variations of spillage solution were arrived at gaining more insight to 
this problem and thus serve in reducing some of the uncertainties 
connected with fluid spillage. Other features of the analytical models 
are utilized and described. 


14885 (CONF-770807—53) Analysis of LMFBR containment re- 
sponse to an HCDA using a multifield Eulerian code. Chu, H.Y.; 
Chang, Y.W. (Argonne National Lab., Ill. (USA)). 1977. Contract 
W-31-109-ENG-38. 13p. Dep. NTIS, PC A02/MF AOI. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

During a hypothetical core disruptive accident (HCDA), a 
core meltdown may cause the fuel cladding to rupture and the fuel 
fragments to penetrate into the sodium coolant. The heat in the 
molten fuel may cause the liquid sodium to boil, changing its phase. 
The interactions between materials are so complicated that a single- 
material model with homogenized material properties is not ade- 
quate. In order to analyze the above phenomena more realistically, a 
Multifield Implicit Continuous-Fluid Eulerian containment code 
(MICE) is being developed at Argonne National Laboratory (ANL) 
to solve the multifield fluid-flow problems in which the interpenetra- 
tions of materials, heat transfer, and phase changes are considered in 
the analysis. The hydrodynamics of the MICE code is based upon 
the implicit multifield (IMF) method developed by Harlow and 
Amsden. A partial donor-cell formulation is used for the calculation 
of the convective fluxes to minimize the truncation errors, while the 
Newton-Raphson method is used for the numerical iterations. An 
implicit treatment of the mass convection together with the equation 
of state for each material enables the method to be applicable to both 
compressible and incompressible flows. A partial implicit treatment 
of the momentum-exchange functions allows the coupling drag 
forces between two materia! fields to range from very weak to those 
strong enough to tie the fields completely. The differential equations 
and exchange functions used in the MICE code, and the treatment of 
the fluid and structure interactions as well as the numerical proce- 
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dure are described. Two sample calculations are given to illustrate 
the present capability of the MICE code. 


14886 (CONF-770807—54) Eulerian algorithm for analyzing 
fluid-structure interaction in the fast reactor containment. Wang, 
C.Y.; Chang, Y.W.; Fistedis, S.H. (Argonne National Lab., Il. 
(USA)). 1977. Contract W-31-109-ENG-38. 18p. Dep. NTIS, PC 
A02/MF AOl. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The Eulerian algorithm described is capable of analyzing 
two-dimensionally the fluid-structure interaction in a_ typical 
LMFBR containment consisting of various structure components. 
The algorithm has several special features. First, it employs the 
Eulerian coordinates in the formulation and enables the technique to 
be applicable to excursions involving large material distortions. 
Second, it provides rigorous hydrodynamic analyses at the fluid- 
structure interface and at the geometrical discontinuities, which is 
very important in the study of wave-transmission and -diffraction 
problems. Third, the algorithm incorporates a well-developed finite- 
element structural program that can account for both material and 
geometrical nonlinearities. The application of this Eulerian algo- 
rithm is not limited to fast reactor containment. It can also be applied 
to the major piping components, such as valve and IHX, where 
internal baffle plates may play an important role in the wave 
propagation. Moreover, the treatment of the time-dependent irregu- 
lar cell can be integrated with the IMF? Method and structural 
dynamics program for investigating the coupled fluid-structure prob- 
lems involving two-phase flows. 


14887 (CONF-771126—4) Experimental verification of thermal 
shock analysis. Cheverton, R.D. (Oak Ridge National Lab., Tenn. 
(USA)). 1977. Contract W-7405-ENG-26. 4p. Dep. NTIS, PC A02/ 
MF AOl1 

From 5. water reactor safety research information meeting; 
Gaithersburg, MD, USA (7 Nov 1977). 

The HSST Thermal Shock Program at ORNL was estab- 
lished for the purpose of investigating the behavior of flaws in 
pressure vessel walls subjected to thermal shock. This type of 
loading in a PWR vessel introduces some unique features (equal 
biaxial stresses and steep gradients in stress intensity factor and 
fracture toughness) with regard to the application of linear elastic 
fracture mechanics. For the purpose of scoping the experimental 
program, a specific thermal shock situation was defined (LOCA- 
ECC) and corresponding calculations were made for typical PWRs. 
The results of these calculations indicated that a PWR vessel fabri- 
cated with low-copper-impurity steel would not experience crack 
propagation under LOCA-ECC conditions. On the other hand, near 
the end of its otherwise normal life (approximately 40 years) a high- 
copper vessel could experience propagation of preexisting flaws 
beneath the cladding. However, it appears at this time that warm 
prestressing effects would prevent hypothetical long axial and con- 
tinuous circumferential cracks deeper than approximately 20 percent 
from initiating and thus would be instrumental in limiting the maxi- 
mum penetration to approximately 35 percent. 


14888 (GEFR—14034-11) Radiological assessment models. Elev- 
enth quarterly report, March—May 1977. (General Electric Co., 
Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Jun 1977. 
Contract EY-76-C-03-0893-015. 54p. . 

The objectives of the program are to develop models based 
on analyses and experiments to determine: (1) the amount and the 
characteristics of radiological materials discharged energetically 
from the core, transported to the cover-gas space and available for 
leakage from the reactor vessel, and (2) the long-term radiological 
source resulting from a core melt-through as a result of hypothetical 
core disruptive accidents in liquid metal fast breeder reactors. 
During this reporting period, the experiments to simulate and exam- 
ine the characteristics of rapidly expanding saturated fuel by rapidly 
expanding mixtures of hot saturated water and steam have been 
completed. The test data have been compared with analytical results. 
The fuel-vapor transport model (BUBBLE J), which was reported in 
the tenth quarterly report, was extended to account for fuel solidifi- 
cation during cool down and to include a scheme to treat condensa- 
tion of fuel as an aerosol source and evaluate its size distribution. A 
parametric study was made to determine the effects of the number of 
bubbles and the bubble surface emissivity on the bubble characteris- 
tics and mass of fuel transported to the cover-gas space. 


14889 (HEDL-TI—75001-11) FSAR Q, responses. Supplement 
11. (Hanford Engineering Development Lab., Richland, Wash. 
(USA)). Jul 1977. Contract EY-76-C-14-2170. 82p. . 

Additional information is presented on analytical methods and 
data used in the FFTF Final Safety Analysis Report. (DG) 


14890 (HEDL-TI—75002-8) FSAR amendment 8. (Hanford En- 
gineering Development Lab., Richland, Wash. (USA)). Aug 1977. 
Contract EY-76-C-14-2170. 91p. . 
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Revisions to the FFTF Final Safety Analysis Report are 
presented. (DG) 


14891 (HEDL-TME—76-65) FFTF tornado missile barrier 
report. Shang, K.D. (Hanford Engineering Development Lab., Rich- 
land, Wash. (USA)). Oct 1977. 36p. . 

An evaluation is presented of the series of tests that was 
performed by the Sandia Corporation to determine the sufficiency of 
several systems that are candidates for barriers against tornado 
generated missiles for FFTF structures. Several objects representa- 
tive of tornado missiles were impact tested against single and multi- 
ple layers of chain link fence and a concrete block wall. The barrier 
systems are being considered as alternatives to steel plate tornado 
hardening of the FFTF Dump Heat Exchangers and the contain- 
ment airlocks. 


14892 (ORNL/NUREG—19) PWR blowdown heat transfer sep- 
arate-effects program data evaluation report: system response for 
thermal-hydraulic test facility test series 100. Hedrick, R.A.; Crad- 
dick, W.G.; Turnage, K.G.; Hyman, C.R. (Oak Ridge National Lab., 
Tenn. (USA)). 21 Oct 1977. Contract W-7405-ENG-26. 141p. Dep. 
NTIS, PC A07/MF AO1. 

Selected reduced instrument responses and analyses of the 
indicated phenomena are presented for Thermal-Hydraulic Test 
Facility (THTF) test series 100, which is part of the PWR Blow- 
down Heat Transfer Separate-Effects Program. The objective of the 
program is to investigate the thermal-hydraulic phenomena that 
govern the energy transfer and transport processes occurring during 
a postulated loss-of-coolant accident in a pressurized-water reactor 
system. Comparisons are made between the trends indicated by the 
reduced instrument responses and the thermal-hydraulic transient 
simulator RELAP4/MODS (update 2) to aid in understanding the 
phenomenological sequences. The results of verification studies of 
RELAP’s performance in prediction of the THTF data are present- 
ed. 


14893 (ORNL/NUREG—22) Pressure vessel fracture studies 
pertaining to a PWR LOCA-ECC thermal shock: experiments TSE-3 
and TSE-4 and update of TSE-1 and TSE-2 analysis. Cheverton, R.D.; 
Bolt, S.E. (Oak Ridge National Lab., Tenn. (USA)). 4 Nov 1977. 
Contract W-7405-ENG-26. 153p. Dep. NTIS, PC A0O8/MF AOlI. 

The LOCA-ECC Thermal Shock Program was established to 
investigate the potential for flaw propagation in pressurized-water 
reactor (PWR) vessels during injection of emergency core coolant 
following a loss-of-coolant accident. Studies thus far have included 
fracture mechanics analyses of typical PWRs, the design and con- 
struction of a thermal shock test facility, determination of material 
properties for test specimens, and four thermal shock experiments 
with 0.53-m-OD (21-in.) by 0.15-m-wall (6-in.) cylindrical test speci- 
mens. In the first experiment, initiation was not expected and did not 
occur, although there was a small amount of subcritical crack 
growth. In the second experiment, initiation of a semicircular flaw 
took place as expected; the final length along the surface was about 
four times the initial length, but there was no radial growth. The 
third and fourth experiments were similar, and the long axial flaw 
initiated in good agreement with predictions. 


14894 (ORNL/NUREG/TM—134) Quarterly progress report 
on blowdown heat transfer separate-effects program for April—June 
1977. Thomas, D.G.; Baucum, W.E.; Bohanan, R.E. (Oak Ridge 
National Lab., Tenn. (USA)). 4 Oct 1977. Contract W-7405-ENG- 
26. 88p. Dep. NTIS, PC A05/MF AO1. 

The Thermal-Hydraulic Test Facility (THTF) has completed 
16 powered rod blowdowns through June 16, 1977. Of these, 5 were 
completed with all 49 rods powered, 2 were completed with 2 
inactive rods, and 9 were completed with 4 inactive rods. Initial 
system pressure in these tests was 15.5 MPa (2250 psi), test section 
inlet temperature was 286°C (547°F), and break area was equivalent 
to a 200 percent break with the total area usually split between inlet 
and outlet in the ratio 0.40:0.60. Heater rod power in these tests was 
80, 100, or 122 kW/rod, and the test section outlet temperature was 
334°C, 325°C, or 316°C. Mean time to critical heat flux (CHF) 
varied from 0.7 to 1.4 sec, with delayed CHF of 2.5 sec occurring in 
the upper half of the bundle in some tests. 


14895 (ORNL/NUREG/TM—162) Oct 1977 monthly high- 
lights for Office of Nuclear Regulatory Research programs at Oak 
Ridge National Laboratory. Mynatt, F.R. (comp.). (Oak Ridge Na- 
tional Lab., Tenn. (USA)). 3 Nov 1977. Contract W-7405-ENG-26. 
30p. Dep. NTIS, PC A03/MF AOl. 

Highlights of technical progress during October 1977 are 
presented for thirteen separate program activities which comprise 
the ORNL research program for the Office of Nuclear Regulatory 
Research's Division of Reactor Safety Research. 


14896 (PB—268919) Security at nuclear powerplants: at best, 
inadequate: Nuclear Regulatory Commission. Report to the Congress. 
(General Accounting Office, Washington, D.C. (USA). Energy and 
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Minerals Div.). 7 Apr 1977. 34p. (EMD—77-32). NTIS PC A03/MF 
AO}. 

The Nuclear Regulatory Commission is responsible for assur- 
ing that commercial nuclear powerplants have adequate security 
systems to protect against sabotage. Successful sabotage could pre- 
sent a significant hazard. The Commission's failure to define the 
level of threat to protect against and to establish specific require- 
ments have allowed inconsistencies in security systems from plant to 
plant. GAO and the Commission believe the resulting array of 
security systems is inadequate. Moreover, the guard forces at these 
powerplants were generally ineffective and inefficient. The imple- 
mentation of recently adopted security regulations should improve 
nuclear powerplant security. 


14897 (SAND—77-1101C) Importance of scale and triggering 
effects in vapor explosions. Williams, D.C. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 6p. (CONF- 
771109—16). Dep. NTIS, PC A02/MF A011. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

An attempt is made to show one way in which large-scale, 
coherent vapor explosions can be understood in terms of local 
interaction properties. The impossible importance the presence of a 
suitable triggering event may have in determining whether an explo- 
sion actually occurs on a particular occasion is noted. Certain small- 
scale interaction properties are assumed to exist and the large-scale 
system behavior these imply are explored. 


14898 (SAND—77-1421C) Large scale sodium test facility. 
King, D.L.; Smaardyk, J.E.; Sutherland, H.J.; Sallach, R.A. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). 1977. Contract EY-76-C-04- 
0789. 8p. (CONF-771108—4). Dep. NTIS, PC A02/MF AO1. 

From Post accident heat removal information exchange meet- 
ing; Chicago, IL, USA (2 Nov 1977). 

The large scale sodium test facility in use at Sandia Laborato- 
ries was designed to be used for a wide range of sodium interaction 
experiments. Of initial concern is the interaction of hot sodium with 
concrete under conditions similar to accident conditions in any 
sodium cooled reactor. The tests to be run cover the cases of sodium 
spills and sprays on bare concrete and on cells with defective steel 
liners. The initial series of tests in progress at the facility involves 
rapidly dropping from 20 kg to 225 kg of sodium at temperatures 
from 550°C to 850°C into concrete crucibles that are representative 
of the concrete to be used at the Clinch River Breeder Reactor Plant 
(CRBRP). Specific objectives are to obtain sufficient information to 
completely describe the sodium/concrete interaction including: reac- 
tion rate, heat of reaction, gas evolution and flow, movement of the 
reaction front, reaction product formation, and the effects of vari- 
ation of drop temperature and reaction area geometries. 


14899 (TREE-NUREG—1152) Experiment data report for Se- 
miscale Mod-1 Test S-28-5 (steam generator tube rupture test). (EG 
and G Idaho, Inc., Idaho Falls (USA)). Nov 1977. Contract EY-76- 
C-07-1570. 278p. Dep. NTIS, PC A12/MF AO1. 

Recorded test data are presented for Test S-28-5 of the 
Semiscale Mod-1 steam generator tube rupture test series. These 
tests are among several Semiscale Mod-1 experiments conducted to 
investigate the thermal and hydraulic phenomena accompanying a 
hypothesized loss-of-coolant accident in a pressurized water reactor 
(PWR) system. Test S-28-5 was conducted from initial conditions of 
15,768 kPa and 556 K to investigate the response of the Semiscale 
Mod-1! system to a depressurization and reflood transient following a 
simulated double-ended offset shear of the broken loop cold leg 
piping. During the test, cooling water was injected into the cold leg 
of the intact and broken loops to simulate emergency core coolant 
injection in a PWR. For Test S-28-5, accumulator injection into the 
intact loop hot leg was provided to simulate the rupture of 20 steam 
generator tubes. 


14900 (TREE-NUREG—1153) Experiment data report for Se- 
miscale Mod-1 test S-28-6 (steam generator tube rupture test). Patton, 
M.L.; Sackett, K.E.; Coppin, C.E. (EG and G Idaho, Inc., Idaho 
Falls (USA)). Nov 1977. Contract EY-76-C-07-1570. 279p. Dep. 
NTIS, PC A12/MF AO1. 

Recorded test data are presented for Test S-28-6 of the 
Semiscale Mod-1 steam generator tube rupture test series. These 
tests are among several Semiscale Mod-1! experiments conducted to 
investigate the thermal and hydraulic phenomena accompanying a 
hypothesized loss-of-coolant accident in a pressurized water reactor 
(PWR) system. Test S-28-6 was conducted from initial conditions of 
15,770 kPa and 557 K to investigate the response of the Semiscale 
Mod-1! system to a depressurization and reflood transient following a 
simulated double-ended offset shear of the broken loop cold leg 
piping. During the test, cooling water was injected into the cold leg 
of the intact and broken loops to simulate emergency core coolant 
injection in a PWR. Sixteen steam generator tube ruptures were 
simulated by a controlled injection from a heated accumulator into 
the intact loop hot leg. 
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14901 (TREE-NUREG— 1165) Effects of intact loop hydraulic 
resistance of PWR LOCA behavior in scaled experimental facilities. 
Jacoby, M.S. (EG and G Idaho, Inc., Idaho Falls (USA)). Sep 1977. 
Contract EY-76-C-07-1570. 49p. Dep. NTIS, PC A03/MF AOl. 

The scaling of experiments in the Water Reactor Safety 
Program has been on a power/volume basis. This scaling philosophy 
has resulted in good thermal modeling of the core, but, combined 
with core design considerations, compromises the modeling of the 
hydraulic resistance in the intact loop. Tests in LOFT, Semiscale 
MOD-1 and FLECHT-SET have been conducted for the purpose of 
determining the effect of scaling hydraulic resistance to core area 
ratio (low hydraulic resistance) or to core power ratio (high hydrau- 
lic resistance). The results of these tests, together with computer 
model results using RELAP4/MODS, RE-FRAP, and FLOOD4, 
were studied to determine the effects of the scaling compromise. The 
review of available information has shown no significant results of 
varying intact loop hydraulic resistance. 


14902 Design of nuclear power plants taking into account seismic 
impacts. Pt. 5. Seismic instrumentation. Bundesanzeiger; 29: No. 144, 
1(Aug 1977). (In German). (KTA—2201(Pt.5)). 

Contents: 1) Field of application; 2) definitions; 3) number and 
installation; 3.1) general; 3.2) one-unit plants; 3.3) multi- unit plants; 
4) instrumentation characteristics; 4.1) general; 4.2) acceleration 
measurement device; 4.3) seismic detector; 5) release and message; 6) 
documentation. 


14903 Earthquake hazards: nuclear power stations and offshore 
structures in the UK. Willmore, P.L.; Howells, D.A.; Corkerton, 
P.A. Proc. Inst. Civ. Eng. (London); 62: 521-522(Aug 1977). 

A brief summary is presented of contributions to an informal 
discussion on earthquake hazards held by the Society of Earthquake 
and Civil Engineers, and the British Nuclear Energy Society. The 
distribution of UK earthquakes and the assessment of seismic haz- 
ards, including those to offshore platforms in the UK were amongst 
the topics discussed. 


14904 Energy from nuclear reactors. Pt. 5. The nuclear safety of 
the fast breeder reactor. VDJ (Ver. Dtsch. Ing.) Nachr.; 31: No. 28, 
10(Jul 1977). (In German). 

This contribution in concerned with nuclear incidences in 
connection with the fast breeder and with precautionary measures 
which were created for cases of failure. The very high technical 
standard of safety design in the FRG is pointed out. 


14905 Special incidences in nuclear power plants in the Federal 
Republic of Germany from 1965 until 1976. Umwelt (Inf. Bundesmin- 
ist. Innern); No. 57, 38-54(Jul 1977). (In German). 

The survey of 156 special incidences in nuclear power plants 
in the FRG was compiled with the aspect in mind to present a true 
picture of the whole spectrum of incidents during the operation, 
commissioning and the construction phase of nuclear power plants. 
Thus, not only incidents according to the definition in the annex 1 of 
the Radiation Protection Ordinance, but also less significant events 
are recorded. Operational experience documented in this compila- 
tion reveals, that even severe incidents, by the combined efforts of 
safety systems, or, if necessary, by the intervention of personnel, 
were under complete control. This resulted in neither personnel or 
any other persons coming to harm. The most frequent causes for 
incidents were faults in the design basis, others were defects in 
construction and fabrication supervision. In general, incidents only 
occurred in the case of several events falling together, whereby each 
event on its own would possibly be only relatively unimportant. 


14906 Plans for a reduction of the radiation exposure in nuclear 
power plants. Application of models for planning, maintenance and 
repair. von Dobschuetz, P.; Herrmann, H.J. (Gesellschaft fuer Reak- 
torsicherheit m.b.H. (GRS), Koeln (Germany, F.R.)). Atomwirtsch., 
Atomtech.; 22: No. 7, 421-423(Jul 1977). (In German). 

In order to reduce the radiation exposure of the personnel 
engaged in maintenance and repair jobs in future nuclear installations 
a study has been carried out to investigate whether planning new 
facilities on the basis of models could open up possibilities to 
improve the radiological protection of workers. It has been found 
that planning, construction, operation and dismantling of nuclear 
facilities can be carried out much more effectively on the basis of 
three-dimensional models than by mere two-dimensional drawings. 
However, it is necessary to align the sizes of the models and their 
details to the needs of nuclear technology. 


14907 Characteristics of two-phase one-component flow with slip. 
Trimble, G.D.; Turner, W.J. (Physics Division, Australian Atomic 
Energy Commission Research Establishment, Sutherland, NSW, 
Australia). Nucl. Eng. Des.; 42: No. 2, 287-295(Jul 1977). 

All loss-of-coolant-accident analysis codes solve the one-di- 
mensional hydraulic conservation equations for a two-phase com- 
pressible fluid. Some codes allow slip between the phases, this slip 
being specified by a slip model. In this paper the characteristics of 
these conservation equations with well-known slip models (Jones, 
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Moody, Fauske, Smith and CISE) are evaluated as a function of 
pressure, quality and mass velocity. Regions in which two of the 
characteristics are complex are shown on contour maps. The signifi- 
cance of these regions is discussed. 


14908 Simplified analysis of pressure vessel reliability. Lidiard, 
A.B.; Williams, M. (UKAEA Research Group, Harwell. Atomic 
Energy Research Establishment). J. Br. Nucl. Energy Soc.; 16: No. 3, 
207-220(Jul 1977). 

A simplified analysis is presented which may be used to 
estimate the probability of failure of a population of pressure vessels 
by the unstable extension of pre-existing cracks and flaws. The 
contributions to this probability coming from normal operations and 
from emergency and fault conditions are separately formulated. The 
formulation, which is based on the methods of linear elastic fracture 
mechanics, allows for various effects, including pre-service pressure 
tests, the incidence of cracks, the dispersion of toughness values and 
crack growth by fatigue. Detailed numerical calculations are made 
for a variety of assumptions which may apply to pressurized water 
reactor vessels. These show the importance of accurate values of 
critical crack size and of fatigue crack growth rates in the prediction 
of failure rates. The numerical results obtained (with reasonable, 
though generally pessimistic, assumptions) for pressurized water 
reactor vessels appear to be consistent with experience with non- 
nuclear vessels and with the inferences for reactor vessels which 
have been drawn from this experience. 


14909 Safety of nuclear facilities. Energiespectrum; 1: No. 7, 222- 
227(Jul 1977). (In Dutch). 

The report on the measures to be taken to control the 
handling of nuclear facilities and radioactive materials according to 
validated regulations is surveyed by a Dutch observer to the 1977 
Salzburg Conference with a view to involuntary release of radioac- 
tivity. 


14910 Reflections on the problems concerning the acceptance of 
nuclear energy. Coenen, R.; Frederichs, G.; Loeben, M. (Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Angewandte 
Systemanalyse). Energie; 29: No. 6, 176-181(Jun 1977). (In German). 

The public’s increasingly sceptical attitude towards nuclear 
energy and the massive opposition against the settlement of nuclear 
facilities have resulted in an unofficial moratorium and present a 
danger for the further introduction of nuclear energy. While prevail- 
ing attempts to explain the opposition see the behaviour of nuclear 
opponents mainly as an emotional reaction, thus only giving an 
insufficient explanation of the outbreak and the course of the con- 
flict, the political dimension of the acceptance problems is dealt with 
here, and the inadequate efficiency of those mechanisms are ana- 
lyzed which traditionally take care of political decisions being ac- 
cepted by the public. The coming into being of a protest movement 
directed against the utilization of nuclear energy is the result of the 
integration of risks and problems specific to nuclear energy into a 
general discontent, widespread amongst the population, concerning 
the aftereffects of uncontrolled economic growth and coping with 
the problems by the political-administrative system. The protest 
movement gains in stability and effectiveness by the interplay of 
public discussion and protest potential which develops its own 
dynamic. Furthermore, decisions concerning sites constantly bring 
the acceptance problems to the fore again. 


14911 Principles of nuclear power plant safe operation. Sevcik, 
A. (Ministerstvo Paliv a Energetiky, Prague (Czechoslovakia)). En- 
ergetika; 27: No. 3, 97-101(Mar 1977). (In Czech). 

The IAEA Programme of Safe Operating of Nuclear Power 
Plants is described and the Code of Practice is briefly analyzed. Its 
principles are explained, such as the principles of responsibility, 
operating limits and conditions, in-service inspections and mainte- 
nance, of radiological protection and radioactive waste management, 
and emergency plans; on these principles is based the operation of 
the first Czechoslovak nuclear power plant, the Bohunice A-1 plant. 


14912 Heat transfer analysis of a nuclear fuel rod and coolant 
channel subjected to a loss of coolant flow. Magal, B.S.; Variyar, 
P.C.K. (Indian Inst. of Tech., Bombay. Dept. of Mechanical Engi- 
neering). Indian J. Technol.; 15: No. 1, 14-19(Jan 1977). 

The thermal behaviour of a hot assembly of a horizontal 
pressure tube pressurized water nuclear reactor subjected to a loss of 
coolant flow, with and without reactor trip, and the relations repre- 
senting the variations in coolant velocity after pump trip and vari- 
ations in reactor power after reactor trip have been assumed. The 
analysis indicates that pump coastdown flow maintains adequate 
cooling of the fuel rod and that the assumption of constant thermo- 
dynamic properties for the fuel and coolant does not introduce any 
significant error in the calculation of maximum clad temperatures. 


14913 High safety with high-temperature reactors. Cooperative 
partner of brown coal and hard coal. Gabriel, H.W.; Harder, H. 
Hatsuden Suiryoku; 30: No. 2, 5-6(Jan 1977). (In German). 
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The authors deal with questions such as: what happens if the 
improbable event occurs, if the safety measures fail despite of 
redundant design. How unlikely are the hypothetic disturbances of 
risk approaches. Do different types of reactors mean different sorts 
of risks. What are the facts of the high-temperature reactor. They 
arrive at the conclusion that the advantages of HTR reactors for 
safety and national economics justify their support by public institu- 
tions. 


14914 Recognition - if not the acceptance - of risk in an industrial 
society. Farmer, F.R. (UKAEA Safety and Reliability Directorate, 
Culcheth). J. Inst. Nucl. Eng.; 18: No. 4, 99-105(1977). 

One of the questions discussed in this lecture to the Institution 
of Nuclear Engineers is how to define risk and how to discuss it in a 
meaningful way within the current industrial society. It is thought 
that the lack of a satisfactory answer to this question has had serious 
repercussions and serious implications in the growth of the nuclear 
industry, and it is the author’s view that until recently the nuclear 
industry had not come to terms with the recognition of risk, which 
of course also applies to many other industries. Another question 
discussed is whether nuclear risk should be regarded as unusual or 
thought to be unusual. With regard to new aspects in nuclear power 
one is emotion, and another is size of an accident. Comparisons are 
made with the oil industry, and the transport of toxic gases. Types of 
possible nuclear accidents are considered. In conclusion the need to 
establish criteria and to have realisable objectives in the setting up of 
the nuclear industry is discussed. The ensuing discussions are report- 


14915 Discourse on nuclear —. Koupal, J. (Bechtel Power 
Corp., San Francisco, Calif. (USA)). J. Inst. Nucl. Eng.; 18: No. 4, 
105-110(1977). 

This is the text of a lecture delivered to the ASME student 
body at the university of Michigan in October 1976, and presents 
some simple arguments that can be used to counter the often emotive 
statements of the anti-nuclear lobby. The inherent safety of US 
nuclear installations is explained. Nuclear safety is discussed only in 
relation to electrical power production. The first question discussed 
is what do people mean when they say they want safety; this is 
discussed on a cost-benefit basis. Some safety statistics are quoted 
from US Government reports, published in 1975 (the Rassmussen 
reports). This is followed by a brief discussion of the types of risk 
associated with the operation of nuclear power plants. Amongst 
matters considered are the following: fuel cladding and integrity of 
primary pressure boundaries; containment structures; normal heat 
removal systems; and climate and location. A section is devoted to 
incident probabilities and to waste disposal. 


14916 Statutory requirements for safety in nuclear power sta- 
tions. Lewis, G. (Health and Safety Executive (UK)). J. Inst. Nucl. 
Eng.; 18: No. 4, 111-118(1977). 

The statutory safety requirements for the existing Magnox 
and AGR power stations are outlined, and reference is made to 
operating rules for the steam generating heavy water reactor 
(SGHWR) and later generations of reactors, which are in course of 
preparation, and which will draw extensively from experience with 
the procedures employed in present operational stations. Main head- 
ings are as follows: legislation (the Nuclear Installations Act 1965); 
safety criteria; and licence conditions (role of the Nuclear Safety 
Committee). 


14917 Protection of nuclear power stations against earthquakes. 
Livolant, M. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France). Dept. des Etudes Mecaniques et Thermiques); 
Barbreau, A.; Costes, D. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. de Surete Nucleaire). 
Rev. Gen. Nucl.; No. 1, 30-38(1977). (In French). 

A few basic notions which can be used for the seismological 
design are presented. All the study work and practical steps taken to 
protect the nuclear plants against possible earthquakes are described: 
main principles, design methods, tests, paraseismic steps. 


14918 Nuclear reactor safety. Farmer, F.R. (ed.). New York; 
Academic Press, Inc. (1977). 227p. . 

Included are eight chapters. Each chapter has been separately 
processed for the Energy Data Base. (DG) 


14919 Radioactivity and the fission products. Abbey, F. pp 5-29 
of In Nuclear reactor safety. Farmer, F.R. (ed.). New York; Aca- 
demic Press, Inc. (1977). 

The following topics are discussed: (1) radioactivity and its 
effects, (2) fission product quantities and relative importance, (3) the 
chemical form of fission products and their behavior in normal 
reactor operation, and (4) fission product behavior in accident condi- 
tions. (DG) 


14920 Radiation hazards and environmental consequences of re- 
actor accidents. Beattie, J.R. pp 31-48 of In Nuclear reactor safety. 
Farmer, F.R. (ed.). New York; Academic Press, Inc. (1977). 
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A discussion is presented of radiation dose limits and the 
hazards posed by fission product release to the atmosphere as a result 
of reactor accidents. (DG) 


14921 Calculated risk: a safety criterion. Bell, G.D. pp 49-72 of 
In Nuclear reactor safety. Farmer, F.R. (ed.). New York; Academic 
Press, Inc. (1977). 

The nature of the risk to the individual from accidental 
releases of radioactive material takes the form (for doses less than 
those sufficient for rapid lethality) of a statistical probability that 
cancers may be induced some years after exposure. Since no guaran- 
tee of absolute safety can be given in this sphere any more than in 
any other, it is necessary to attempt to assess the magnitude of the 
risk being presented and to put it into context with other risks to life. 
Only after such an exercise can society make an informed and 
balanced judgment of the acceptability of nuclear power. 


14922 Quantitative approach to reliability of control and instru- 
mentation systems. Aitken, A. pp 73-107 of In Nuclear reactor safety. 
Farmer, F.R. (ed.). New York; Academic Press, Inc. (1977). 

The following topics are discussed: (1) reliability and prob- 
ability, (2) equipment failure rates, (3) typical systems, (4) analysis of 
protective systems, (5) reliability assessment of protective equipment, 
and (6) general methods of assessment of overall performance. (DG) 


14923 Reliability of heat removal systems. Davies, F.M. pp 109- 
147 of In Nuclear reactor safety. Farmer, F.R. (ed.). New York; 
Academic Press, Inc. (1977). 

The following topics are discussed: after heat sources follow- 
ing reactor shutdown, reliability goals for reactor systems, reliability 
evaluation, residual heat removal system design and performance, 
reliability analysis of thermal siphon loops, failure mode analysis 
techniques, and common fault modes. (DG) 


14924 Integrity of pressure vessels. O'Neil, R. pp 149-165 of In 
Nuclear reactor safety. Farmer, F.R. (ed.). New York; Academic 
Press, Inc. (1977). 

Light water reactor pressure vessel reliability is discussed 
under the following topics: reliability specifications, statistical data 
on nuclear and nonnuclear pressure vessel integrity, and pressure 
vessel inspection and monitoring techniques. (DG) 


14925 Thermal reactor safety. Bowen, J.H. pp 167-182 of In 
Nuclear reactor safety. Farmer, F.R. (ed.). New York; Academic 
Press, Inc. (1977). 

The following topics are briefly discussed: fission product 
release, reactivity insertions, loss of coolant, and depressurization. 
(DG) 


14926 Design and fabrication of MARK-II type reactor primary 
containment vessel for Tokai No.2 power station of Japan Atomic 
Power Co. Wada, T.; Yoshinaga, T. (Hitachi Ltd., Ibaraki, Japan). 
Hitachi Hyoron; 25: No. 11, 361-368(Nov 1976). 

The installation of the MARK-II type reactor primary con- 
tainment vessel for the 1100 MWe Tokai No.2 BWR power station 
of Japan Atomic Power Co. was completed in November 1974. This 
paper reviews the design, fabrication, field installation, and inspec- 
tion of the containment vessel. As for design, the basic design 
specifications, codes and standards that were applied, and a brief 
description of computer programs developed for the containment 
vessel were given together with the associated tables, figures and 
photographs. An 1/10 scale model was used to confirm the validity 
of stress analysis, pressure and temperature distributions, etc. A list 
of major materials used for the containment vessel are also given. As 
for field installation, explanations are given of; field welding; setting 
of anchor bolts and ring girders; installations ‘of cylindrical section, 
diaphragm floor, downcomer pipes, conical sections and the bottom 
liner. As for tests and inspections, brief explanations are given for the 
features of various tests including, the test of bottom liner, pressure 
and leak test of containment vessel shell, and diaphragm floor 
pressure and leak test. 


14927 (NUREG-tr—0004) Study of the metallurgical and chemi- 
cal interaction between core melt and reactor pressure vessel wall. 
Final report. (Kraftwerk Union A.G., Erlangen (Germany, F.R.). 
Reaktortechnik). May 1976. Translation of BMFT-RS—74A. 178p. 
Regulatory Commission, Washington, DC. 

With respect to material composition characteristic models of 
molten cores ("‘Corium A’'—initial stage, Corium E”—final stage) 
for PWRs and BWRs were developed and investigated experimen- 
tally in laboratory tests. The destruction temperature of RPV steel 
was identical with the melt point of steel. No chemical interaction 
between steel and corium was observed, which would result in 
lower destruction temperatures. 


14928 Systematic analysis of accidents which can arise in a 
nuclear plant. Charbonneau, S. (Novatome Industries, 92 - Le Plessis- 
Robinson (France)). Rev. Gen. Nucl; No. 5, 432-436(1976). (In 
French). 
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The two major stages of the method permitting to identify the 
so-called ‘black spots’ of a nuclear plant as well as the accidents 
which can arise and their consequences are described: methodic 
research of initial events, development of accidental sequence in 
terms of the behaviour of the safety systems. It lays particular stress 
on the main obstacles which may be encountered in these two stages 
and indicates what methods are able to overcome them. To con- 
clude, a brief outline of the quantitative evaluation of the accidental 
sequences is given, in terms of probability and radiological conse- 
quences. 


14929 Treatment of natural and manmade hazards in nuclear 
power plant design. Ravindra, M.K.; Chu, S.L. (Sargent and Lundy, 
Chicago). Proc. Am. Power Conf.; 38: 214-217(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The probabilistic evaluation of natural and man-made hazards 
to nuclear power plants is discussed. These hazards include earth- 
quakes, tornadoes, floods, aircraft impacts, explosions, and others. 


14930 Method and equipment for curbing the consequences of 
nuclear power plant accident. Bukrinskij, A.M.; Turetskij, L.1.; Mir- 
onov, V.N.; Rzheznikov, J.V.; Stolyarov, B.M.; Khlestkin, D.A.; 
Gryzlov, A.G.; Gazizov, V.F.; Matskevich, G.V. Czech Patent 
160,475/B/. 15 Oct 1975. 5p. (In Czech). 

A method is proposed of restricting the consequences of a 
loss-of-coolant accident (including accidents due to rupture of the 
main piping of the primary coolant circuit) consisting in transporting 
the radioactive steam-air mixture through an air-filled open space to 
a valve assembly where the mixture is discharged. At least 20% of 
the overall air amount in the space is forced out. The through-flow 
coolant amount is determined from the amount of air forced out by 
the radioactive steam-air mixture provided pressure in the accident 
area is reduced below atmospheric pressure upon damage of the 
hermetic fuel element cladding sealing. A free space having a size 
corresponding to 20% of the overall free space volume is part of the 
accident area. It houses condensing equipment divided into sections; 
at least a part of the sections is connected to the ventilating system. 


ENERGY STORAGE 


REFER ALSO TO CITATION(S) 14442, 14534, 14535, 15425, 16257 


14931 (N—77-25633) Screening of redox couples and electrode 
materials. Final report. Giner, J.; Swette, L.; Cahill, K. (Giner, Inc., 
Waltham, Mass. (USA)). Sep 1976. Contract NAS3-19760. 120p. 
(NASA-CR—134705). NTIS PC A06/MF AO1. 

Electrochemical parameters of selected redox couples that 
might be potentially promising for application in bulk energy storage 
systems were investigated. This was carried out in two phases: a 
broad investigation of the basic characteristics and behavior of 
various redox couples, followed by a more limited investigation of 
their electrochemical performance in a redox flow reactor configura- 
tion. In the first phase of the program, eight redox couples were 
evaluated under a variety of conditions in terms of their exchange 
current densities as measured by the rotating disk electrode proce- 
dure. The second phase of the program involved the testing of four 
couples in a redox reactor under flow conditions with a varity of 
electrode materials and structures. 


14932 (UCRL—80047) General consideration of energy com- 
pression, Zucker, O.S. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Oct 1977. Contract W-7405-ENG-48. 15p. 
(CONF-771132—2). Dep. NTIS, PC A02/MF AO1. 

From Seminar on energy storage, compression and switching; 
Canberra, Australia (15 Nov 1977). 

This general treatment of energy compression deals with 
some of the fundamental considerations involved in such a process. 
Discussed are: (1) the need for complementary energy modes such as 
magnetic electric or kinetic energy modes among which to transfer 
the energy from one to another; (2) the difference between longitudi- 
nal and transverse compression where the former shortens the pulse 
length and the latter the pulse width; (3) the adiabatic vs. the 
nonadiabatic process and the need for coherence; (4) the maximum 
efficiency path and the optimum number of stages to achieve a given 
compression; and (5) the generalized action equation of compression. 
A variety of compression circuits are discussed utilizing some of the 
above mentioned principles. 


14933 Proceedings of the symposium on energy storage. 
Berkowitz, J.B.; Silverman, H.P. (eds.). Princeton, NJ; The Electro- 
chemical Society, Inc. (1976). 265p. (CONF-751032—. . 

From Fall meeting of the Electrochemical Society; Dallas, 
TX, USA (5 Oct 1975). 
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Sixteen papers were presented at the symposium. A separate 
abstract was prepared for each of fifteen papers. The remaining 
paper was abstracted previously for inclusion in ERA. (TFD) 


14934 Energy storage: applications, benefits, and candidate tech- 
nologies. Kalhammer, F.R. (Electric Power Research Inst., Palo 
Alto, CA). pp 1-20 of In Proceedings of the symposium on energy 
storage. Berkowitz, J.B.; Silverman, H.P. (eds.). Princeton, NJ; The 
Electrochemical Society, Inc. (1976). 

From Fall meeting of the Electrochemical Society; Dallas, 
TX, USA (5 Oct 1975). 

See CONF-751032—-. 

A number of major energy-using functions in modern indus- 
trial societies could be served more flexibly and with important 
socio-economic benefits if new ways of storing energy were to 
become available. Consideration of current uses of energy storage 
and its potential for favorable impacts on conservation, energy 
economics and environmental quality point to electric utility sys- 
tems, transportation, the residential/commercial sector, and utiliza- 
tion of solar energy as major new opportunities for energy storage. 
The use of energy storage in these areas is discussed and some of the 
possible benefits are identified. Economic prospects are examined for 
utility energy storage, an application amenable to simplified econom- 
ic analysis. The broad range of possible uses is not likely to be 
satisfied by a single energy storage method. In addressing existing 
and future opportunities, technologies for storage of mechanical, 
chemical, thermal and electromagnetic energy are being developed. 
The most promising technologies are reviewed briefly and their 
prospects for practical applications are examined. 


14935 Energy storage technology. Landgrebe, A.R.; Klunder, 
K.W. (Energy Research and Development Administration, Wash- 
ington, DC). pp 54-63 of In Proceedings of the symposium on 
energy storage. Berkowitz, J.B.; Silverman, H.P. (eds.). Princeton, 
NJ; The Electrochemical Society, Inc. (1976). 

From Fall meeting of the Electrochemical Society; Dallas, 
TX, USA (5 Oct 1975). 

See CONF-751032—. 

The development of new techniques for energy storage has 
recently become recognized by both the public and private sectors 
as an important component of an expanded national energy R and D 
effort. The achievement of efficient, low cost energy storage will 
provide a greater degree of self-sufficiency in energy supplies, 
permit more efficient generation, distribution and use of energy, and 
indicate measures which can be taken for conservation of energy 
resources. The new technologies which could ultimately meet the 
technical (and economic) requirements for utility, transportation, and 
residential/commercial/industrial energy storage devices are: elec- 
tric batteries; hydrogen production and storage; flywheels; under- 
ground compressed air storage; underground pumped hydro storage; 
magnetic energy storage; and thermal energy storage. These energy 
storage schemes are briefly assessed. (TFD) 


MAGNETIC 


14936 Use of superconductors as energy storage elements. Stekly, 
Z.J.J. (Magnetic Corp. of America, Waltham, MA). pp 64-81 of In 
Proceedings of the symposium on energy storage. Berkowitz, J.B.; 
Silverman, H.P. (eds.). Princeton, NJ; The Electrochemical Society, 
Inc. (1976). 

From Fall meeting of the Electrochemical Society; Dallas, 
TX, USA (5 Oct 1975). 

See CONF-751032—. 

The high current density and high magnetic fields of super- 
conducting coils make them ideal for consideration as electrical 
energy storage elements. Their application to energy storage so far 
has been either by charging and discharging the coil itself (usually at 
a much higher power level) or in pulsed homopolar machines where 
the energy is stored in a flywheel, the superconducting coil being 
used for energy conversion only during the discharge pulse. The 
current state of the art of superconducting magnets and their charac- 
teristics are reviewed. Following this is a discussion of the current 
and proposed applications of superconducting magnets for energy 
storage--pulsed power supplies, pulsed homopolar machines, short 
term load leveling, and utility peak load shaving. 


COMPRESSED GAS 


14937 Materials stability and compatibility in energy storage 
systems. Spacil, H.S. (General Electric R and D Center, Schenec- 
tady, NY). pp 242-252 of In Proceedings of the symposium on 
energy storage. Berkowitz, J.B.; Silverman, H.P. (eds.). Princeton, 
NJ; The Electrochemical Society, Inc. (1976). : 

From Fall meeting of the Electrochemical Society; Dallas, 
TX, USA (5 Oct 1975). 
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See CONF-751032—. 

Load leveling by electrical utilities through use of energy 
storage systems can lead to higher overall plant efficiency and lower 
electrical energy costs. Many such systems have been proposed; 
storage modes may be gravitational, thermal, chemical, etc. Effec- 
tive recovery of the stored energy and high stored energy densities 
both demand increasingly specialized materials. Detailed character- 
izations of the thermodynamic and kinetic properties of these are 
needed to assure they will have the reasonable lifetimes necessary for 
economically viable storage systems. Specific examples of materials 
studies related to energy storage by compressed air and gaseous He 
are presented. 


PUMPED HYDRO 
REFER ALSO TO CITATION(S) 14276 


14938 Blenheim—Gilboa Pumped-Storage Project system plan- 
ning and feasibility study. Wolman, L.M.G. (Charles T. Main, Inc., 
Boston); Haase, H.K.; Poggio, C.E.; Head, G.F. Proc. Am. Power 
Conf.; 38: 997-1005(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The Blenheim-Gilboa Pumped-Storage Power Project (1000 
MW) was constructed to help satisfy growing power requirements in 
New York State. The decision to construct a pumped-storage plant 
at Blenheim-Gilboa was the result of extensive load and capacity 
analyses, annual cost and economic analyses, feasibility studies, and 
transmission studies, each of which is described. 


14939 Design and construction. Vasilescu, M.S.; Sausa, R.V.; 
Hartz, F.H.; Coleman, R.S.; Davis, A.P. Jr. (Charles T. Main, Inc., 
Boston). Proc. Am. Power Conf.; 38: 1006-1025(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The design and construction of the 4-unit 1000-MW Blen- 
heim—Gilboa pumped storage 40 miles from Albany, N.Y. are 
discussed in detail. All four turbopumps began commercial operation 
in 1973, 5 years after the first field investigations at the site. (LCL) 


14940 Environmental considerations. Collyer, J.M. (Power Au- 
thority of the State of New York, Gilboa); Brown, F.L.; Fullerton, 
F.M.; Conover, J.W. Proc. Am. Power Conf; 38: 1025-1031(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The land use and overall environmental considerations which 
were included in planning the Blenheim—Gilboa pumped storage 
power plant and its associated 345 kV power transmission system are 
discussed. Environmental preservation and restoration and providing 
public recreation facilities were the goals of this planning. (LCL) 


14941 Startup and operating experience. Lipsky, C.I. (Power 
Authority of the State of New York, Gilboa); Voelker, E.T. Proc. 
Am. Power Conf.; 38: 1032-1040(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The preoperational testing and startup procedures, problems, 
and experiences at the Blenheim-Gilboa pumped storage power plant 
are discussed. (LCL) 


14942 Optimization of pumped-storage projects. Chen, H.H. 
(Harza Engineering Co., Chicago). Proc. Am. Power Conf.; 38: 1235- 
1243(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The functional aspects, costs, and traditional planning aspects 
of pumped storage of hydroelectric power are reviewed and new 
ideas for evaluating the design of and optimizing the cost of pumped- 
storage hydroelectric power plants are presented. It is concluded 
that pumped hydro storage is the most proven energy storage 
system, and that underground storage should improve the siting 
possibilities and economics of this storage method. (LCL) 


CAPACITOR BANKS 


REFER ALSO TO CITATION(S) 16296 


ENERGY STORAGE 


FLYWHEELS 
REFER ALSO TO CITATION(S) 14957 


14943 (SAND—77-1024C) Improved performance for hoop- 
wound composite flywheel rotors. Allred, R.E.; Foral, R.F.; Dick, 
W.E. (Sandia Labs., Albuquerque, N.Mex. (USA); Nebraska Univ., 
Lincoln (USA). Dept. of Engineering Mechanics; Brunswick Corp., 
Lincoln, Nebr. (USA)). 1977. Contract EY-76-C-04-0789. 29p. 
(CONF-771053—5). Dep. NTIS, PC A03/MF AO1. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

Developmental work to date has shown the performance of 
hoop-wound composite flywheel rotors to be severely limited by 
composite transverse strength. This problem is addressed in a joint 
experimental-analytical effort aimed at improving transverse proper- 
ties and assessing the impact of this improvement on flywheel 
performance. An improved test fixture designed to test hoop-wound 
cylinders in axial tension is developed. Test results show this speci- 
men and test fixture produce more consistent data than do flat tensile 
bars cut from hexagonal cylinders. Initial experimental results from 
the improved specimen indicate that the transverse strength of 
Kevlar 49/epoxy composites could be improved by 30% by copoly- 
merizing the epoxide matrix with an elastomer. The impact of these 
data on flywheel performance is predicted by a computer program 
which identifies optimum designs for given material properties on an 
energy-stored-per-swept-volume basis. A substantial improvement in 
performance is predicted, the attained 30% strength improvement of 
Kevlar 49/epoxy is shown to produce a 15% increase in energy 
stored. The analysis also permits multiple-material designs. Hybrid 
designs appear to have considerable potential for increasing storage 
capacity compared to single-material designs. 


14944 (UCRL—79573) Epoxy matrices for filament-wound fly- 
wheels. Rinde, J.A.; Mones, E.T.; Chiao, T.T. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 20 Oct 1977. Con- 
tract W-7405-ENG-48. 5p. (CONF-771053—9). Dep. NTIS, PC 
A02/MF AO1. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

Epoxies are popular as matrix materials for composite fly- 
wheels. Depending on the design, the required matrix properties 
may differ greatly. Results of the study that a moderate-temperature- 
curable epoxy as well as a rubberized, high-temperature-resistant 
epoxy will meet the specific requirements for composite flywheels. 
In addition, preliminary data on flexible long-elongation epoxies for 
flywheel applications are not encouraging. 


14945 (UCRL—80116(Pt.B)) Comparative properties of fiber 
composites for energy storage flywheels. Part B. Engineering proper- 
ties of composites. Clements, L.L. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 19 Oct 1977. Contract W-7405- 
ENG-48. 12p. (CONF-771053—7). Dep. NTIS, PC A02/MF AOI. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

The LLL flywheel program includes the determination of 
engineering properties of the composite materials which are consid- 
ered most likely to be used in flywheel designs. Mechanical as well 
as thermal properties are determined. The effect of the volume 
percent fiber on these properties has been examined. A comparison 
of the properties of filament-wound composites of three fibers-- 
Kevlar 49, S2-glass, and E-glass--in the same epoxy matrix indicates 
that the results of engineering property tests can predict the 
strengths obtained in rotor spin and burst tests, if transverse as well 
as longitudinal properties are considered. Differences in the relative 
properties of the three composites enable the flywheel designer to 
tailor the fiber composite properties, by careful choice of materials, 
to the design requirements. 


14946 (UCRL—80117) Rotor design implications for composite 
material properties. Toland, R.H. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 25 Oct 1977. Contract W-7405- 
ENG-48. 7p. (CONF-771053—8). Dep. NTIS, PC A02/MF AOl1. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977) 

The role and needs of materials research and characterization 
are defined within the context of the rotor design and analysis 
process. In particular, material/geometry tailoring permits design 
optimization, composites can be utilized most efficiently when fiber 
properties govern rotor performance and reliability, and time-depen- 
dent properties are essential for practical and reliable rotor design. 


14947 (UCRL—80118) Time-dependent properties of fiber com- 
posites for energy-storage flywheels. Wu, E.M.; Penn, L.S. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 25 Oct 1977. 
Contract W-7405-ENG-48. Sp. (CONF-771053—11). Dep. NTIS, 
PC A02/MF AO1. 
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From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

Time-dependent cieformation and time-dependent strength are 
being characterized for several candidate polymeric composites for 
yon. Borg This presentation highlights the motivation and the phi- 
losophy of the characterization adopted by the authors in establish- 
ing the ongoing programs at LLL. This overview is intended to 
provide a basis for inferring the type of enginering data being 
generated for different aspects of flywheel design. The details of 
these data can be obtained from the published reports and articles. 
Two aspects of flywheel design data are addressed: those dealing 
with time-dependent statistical strength, and those dealing with 
deformation and strength under time-varying history. 


14948 Materials science of the superflywheel. Rabenhorst, D.W. 
(Johns Hopkins Univ., Laurel, MD). pp 805-824 of In Critical 
materials problems in energy production. Stein, C. (ed.). New York; 
Academic Press, Inc. (1976). 

A brief review of modern flywheels for energy storage is 
presented. A rotor destructive test program is described. (GHT) 


THERMAL 
REFER ALSO TO CITATION(S) 14353, 15320 


14949 (ORO/5217—3) Macro-encapsulation of heat storage 
phase-change materials for use in residential buildings. Third quarterly 
progress report, March 29, 1977—June 29, 1977. Lane, G.A.; 
Hartwick, P.B.; Rossow, H.E. (Dow Chemical Co., Midland, Mich. 
(USA)). Aug 1977. Contract EY-76-C-05-5217. 24p. Dep. NTIS, PC 
A02/MF AOl1. 

Objectives are to assess the feasibility of macro-encapsulated 
PCMs for residential solar systems and to develop and evaluate such 
materials. Encapsulant materials under consideration are multilayer 
flexible plastic films, steel cans, and plastic bottles. PCMs under 
study are Mg(NOs).6H2O, naphthalene-benzoic acid eutectic, 
Mg(NOs)2.6H20-NH,NOs eutectic, and CaCh.6H20. Compatibility 
studies between the PCMs and encapsulant materials are continuing. 
A test device has been constructed, and is ready for use. 


14950 Increasing the heat capacity of hot-water reservoirs. 
Bauer, H.C.; Alefeld, G. (Technische Univ. Muenchen, Garching 
(Germany, F.R.). Physik-Department). Waerme; 83: No. 2/3, 35- 
36(Jun 1977). (In German). 

The upper limiting temperature of pressureless hot water 
storage tanks may be raised to a value considerably higher than 
100°C by dissolving suitable substances. As some of these substances 
also improve the specific heat capacity per volume of the solution, 
the heat capacity of a pressureless hot water storage tank may, for 
example, be increased two- to threefold by adding NaOH. 


14951 Circuiting for the charging equipment of an electric heat 
storage heater. Thorsoee, F'.; Hansen, B.B.; Carlos, P.C. (to Danfoss 
A/S, Nordborg (Denmark)). German(FRG) Patent 2,539,165/A/. 10 
Mar 1977. 11p. (In German). 

The invention concerns circuiting equipment for the charging 
of an electrical storage heater during low-tariff periods. During the 
high-tariff period an electrical picture of the temperature difference 
between the room temperature and the temperature required is taken 
by the means of a temperature-dependent resistance, and with an 
integrator it is intergrated over a period of time. Thus, not only an 
exact picture of the heating needs occuring from insufficient tem- 
perature is given, which affects the heat storage equipment, but the 
foreign heat which leads to overheating is also considered which, for 
example, is due to sunrays or the overcrowding of the room and may 
be compensated for in the following discharge period. As correc- 
tions, the temperature in the storage unit core and the exterior 
temperature are taken into consideration. When switching the low- 
tariff switch, the integrator is switched over to discharging. After its 
complete discharge the switch device is signalled and opens the 
charge switch of the heat storage unit, so that the storage heater is 
again disconnected from the current at the optimal state of charging. 


14952 Charging arrangement for electric storage heaters. Olsen, 
G.E.R.; Iversen, P.C.C.; Birker, B. (to Danfoss A/S, Nordborg 
(Denmark)). German(FRG) Patent 2,539,065/A/. 10 Mar 1977. 11p. 
(In German). 

The invention concerns a switching arrangement for charging 
an electric storage heater during the low-tariff period, which mainly 
replaces the quantity of heat used up on the previous day, corrected 
by the heat emission at the time and by the outside temperature. For 
this purpose, the temperature of the storage heater core is simulated 
by an electrical voltage, where an expansion member situated in the 
storage heater core operates a pick-off via a rod, the latter actuating 
a potentiometer which is supplied with a fixed voltage. The position 
of a second potentiometer pick-off corresponds to the temperature of 
the storage heater core at the end of the previous charging period. 
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At the start of the next low-tariff period, a time switch switches on 
the charging device and also closes a second circuit in series via a 
relay. The relay is controlled by a comparison circuit, whose two 
inputs are the voltages from the above-mentioned potentiometric 
pick-off. Normally the comparison circuit will interrupt the relay 
current and thus stop charging if both voltage values are equal. 
However, the above-mentioned corrections due to outside tempera- 
ture and heat consumption at the time are taken into account. 


14953 Properties of some salt hydrates for latent heat storage. 
Gawron, K.; Schroeder, J. (Philips GmbH Forschungslaboratorium, 
Aachen). Int. J. Energy Res.; 1: No. 4, 351-363(1977). 

For the utilization of low-grade heat the latent storage of 
thermal energy is of great advantage because the heat can be 
preserved at a constant temperature perfectly matched to the special 
purpose of application. Investigations on the heat capacities, enthal- 
pies of fusion, densities, crystallization behavior and other chemical 
and physical properties have shown that the following salt hydrates 
are especially suitable media for storing low-grade heat. The eutectic 
mixture of water and 3.92 percent by weight of sodium fluoride, 
melting point (MP) = -3.5°C, is extremely convenient and cheap for 
refrigerating or other cooling purposes. Lithium chlorate trihydrate, 
LiClO; . 3H20, MP = +8.1°C has an extremely high storage 
capacity and other advantageous properties as a storage medium in 
cooling systems, but a very high price will limit its application. 
Calcium chloride hexahydrate, CaCl, . 6H20, MP = +29.2°C, is a 
suitable and cheap storage medium for heating purposes. For the 
same application disodium hydrogen phosphate dodecahydrate, 
NazHPO, . 12H2O, MP = +35.2°C, is even better because of the 
larger storage capacity per unit volume and other advantages which 
largely compensate the higher material cost. The unique properties 
of potassium fluoride tetrahydrate, KF . 4H2.0, MP = +18.5°C, 
make it especially suitable for storing low-grade heat. It can directly 
function as an energy sink and as an energy reservoir in heat 
collecting and consuming systems. Examples of the practical applica- 
— er residential heating, temperature levelling and cooling are 

escribed. 


14954 Heat insulating plates. Allan, J.A.F. (to Microtherm 
Europa N.V., Sint-Niklaas (Belgium)). German(FRG) Patent 
2,517,241/A/. 28 Oct 1976. Sp. (In German). 

Micro-porous insulation plates are dealt with, for example, 
how they are used in the insulation of heat storage devices. Since 
one side of such plates is exposed to a temperature of over 700°C, a 
shrinkage of the glass texture of the covering can occur, which can 
exceed the shrinkage of the inner micro-porous material, so that 
cracks and splits in the high temperature side of the covering can 
come about. The task of the invention is to design the plate in such a 
way as to prevent this from happening. For this purpose the plate is 
provided, according to invention specifications, with flutes, waves, 
ribs, waffle or grid patterns and the covering is set into the recesses 
originating from this. 


14955 Heat storage equipment and application. Werding, W.J. 
German(FRG) Patent 2,551,379/A/. 26 May 1976. 29p. (In 
German). 

Heat storage with latent heat storage mass is described. 
Sodium acetate is used as a storage mass, which is led into the 
storage tank in a liquid condition. The storage tank displays equip- 
ment with which increases of pressure and volume, which occur in 
the interior of the storage tanks, can be prevented or cut back. 
Different types of this storage tank are explained. Likewise, possible 
uses are mentioned. 


14956 Control arrangement for a heat storage furnace. For- 
manek, G. (to Licentia Patent-Verwaltungs-G.m.b.H., Frankfurt am 
Main (Germany, F.R.)). German(FRG) Patent 2,433,517/A/. 22 Jan 
1976. 9p. (In German). 

e current of a storage heater is operated by the common 
switching of two temperature-sensitive, final control devices over a 
switch element. One control device is influenced by the storage 
temperature through a capillary tube, which is operated by the 
gaseous or liquid stretching of a diaphragm. The other similar type 
control device is controlled by a control heating resistance depen- 
dent upon the exterior temperature. The second control device is 
constructed as a bimetal element; with the same temperature direc- 
tion change, the switching of the switch devices are reverse to each 
other. The system switches off when the exterior sensor fails. 


14957 Rationale for the EPRI thermal-mechanical energy storage 
program. Cooper, V.R.; Pepper, J.W. (Electric Power Research 
Inst., Palo Alto, CA). Proc. Am. Power Conf.; 38: 1192-1199(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The EPRI Thermal-Mechanical Energy Storage program 
utilizes four primary inputs, utility advisory group, assessment stud- 
ies, coordination with ERDA, and EPRI in-house staff, to ascertain 
the utility industry needs and priorities for energy storage. For the 
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next five years the program, with a budget of approximately $8.5 
million, will address those technologies that have fairly well estab- 
lished their technical and engineering feasibility. These technologies 
include compressed air storage, underground pumped hydro, and 
sensible heat thermal energy storage. Barriers to their development 
include questions of financing and Government/utility/manufacturer 
cooperation, which must be answered if these technologies are to 
progress to the demonstration stage. Consequently, for these three 
storage technologies, the program focuses primarily on addressing 
these nontechnical issues and moving to a utility demonstration. As 
applied to the residential/commercial/industrial sector, thermal 
energy storage (along with the heat pump) will be investigated with 
reference to its capital cost, maintenance requirements, consumer 
acceptance, and impact on utility load. 


14958 Thermal energy storage using fluorides of alkali and alka- 
line earth metals. Schroeder, J. (Philips Forschungslaboratorium, 
Aachen). pp 206-220 of In Proceedings of the symposium on energy 
storage. Berkowitz, J.B.; Silverman, H.P. (eds.). Princeton, NJ; The 
Electrochemical Society, Inc. (1976). 

From Fall meeting of the Electrochemical Society; Dallas, 
TX, USA (5 Oct 1975). 

See CONF-751032—. 

Thermal energy storage is of interest and unequalled especial- 
ly in cases where heat is the type of energy available or required. A 
qualitative assessment of compounds possibly suitable storage media 
shows that eutectic mixtures of fluoride salts melting between 449° 
and 832°C are well adapted to high level heat supply. The eutectics 
— high thermal storage capacities and are suitable for space 

eating as well as for powering heat engines. Potassium fluoride 

tetrahydrate has also a high thermal storage capacity. With a melting 
point of 18.5°C it is suitable for long term storage of low grade heat. 
Combined with a heat pump it can be used for domestic heating as 
well as for cooling. The properties of the storage media and appro- 
priate insulation and heat transfer systems are discussed. 


14959 Thermal energy storage for utility applications. Goliber- 
such, D.C.; Bundy, F.P.; Kosky, P.G.; Vakil, H.B. (General Electric 
Co., Schenectady, NY). pp 221-241 of In Proceedings of the sympo- 
sium on energy storage. Berkowitz, J.B.; Silverman, H.P. (eds.). 
Princeton, NJ; The Electrochemical Society, Inc. (1976). 

From Fall meeting of the Electrochemical Society; Dallas, 
TX, USA (5 Oct 1975). 

See CONF-751032—. 

Opportunities for large-scale thermal energy storage for util- 
ity applications are discussed and evaluated. Three representative 
thermal storage systems are described; namely, hot water “steam” 
storage, latent heat-fused salt storage employing a liquid lead heat 
transfer loop, and reversible chemical energy storage. For each 
system the operating parameters, efficiencies, costs, environmenta! 
and safety constraints, and R and D problems are discussed. A 
comparative economic evaluation of the three systems is presented. 
It is concluded that thermal storage is strongly competitive with 
pumped underground hydro storage and gas turbine peak power 
generation. 


14960 Practical ways of heat storage in a porous aquifer and 
technical problems of energy recovery. Kley, W.; Nieskens, H.G. 
(Geologisches Landesamt Nordrhein-Westfalen, Krefeld (Germany, 
F.R.)). Z. Dtsch. Geol. Ges.; 126: No. 2, 397-409(1975). (In German). 

11 figs.; 1 tab.; 2 refs. 

In the hydrogeological test area Huelser Bruch near Krefeld, 
430 m* of water heated to 45°C were infiltrated into a near-surface 
porous aquifer. Starting on Dec. 27, 1973, the test went over 64 days. 
The interpretation of the thermic logs obtained at the measuring 
posts is descriptive of underground thermal diffusion and heat stor- 
age. Given a radially symmetric heat distribution around the infiltra- 
tion well on termination of the test, about one-third of the energy 
input was lost to the surrounding layers (top and base layer, sides) by 
way of heat conduction. The rest is stored directly around the well. 
Further, in the vicinity of the well there was no evidence of a 
horizontal thermal stratification as in open waters. Rough profitabil- 
ity calculations made in view of a future technical utilization of this 
storage concept show that a storage unit designed to heat 5,000 to 
10,000 homes in winter, would pay off within a period of 10 years, 
on condition that waste heat of adequate temperature (e.g. from 
nuclear power stations, during the summer months) would be pro- 
vided cost-free. 


CHEMICAL 


REFER ALSO TO CITATION(S) 14185, 14186 


14961 Offshore and underground power plants. Noyes, R. (ed.). 
Park Ridge, NJ; Noyes Data Corp. (1977). 318p. . 

Information is presented on the design, siting, construction, 
economics, safety, and environmental effects of underground 
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pumped storage hydroelectric power plants; underground nuclear 
power plants; floating, seabed, and island-situated nuclear power 
plants; offshore fossil-fuel power plants; wave power, Oceanic wind 
power; tidal power; and systems of recovering energy from salinity 
gradients or thermal gradients in the oceans. (LCL) 


BATTERIES 


14962 Twenty-seventh power sources symposium. Red Bank, NJ; 
PSC Publication Committee (1976). 224p. (CONF-760617—). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

Sixty-two papers were presented at the conference. A sepa- 
rate abstract was prepared for 38 papers. Two papers have been 
abstracted previously. The remaining papers are not in scope for the 
DOE Energy Data Base. (TFD) 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 14171, 15042, 15055 


14963 (AD-A—042891) On the possibilities of using titanium as 
a source of energy in rechargeable batteries. Klochko, M.A.; Casey, 
E.J. (Defence Research Establishment, Ottawa, Ontario (Canada)). 
Jun 1977. 47p. (DREO-R—759). NTIS PC A03/MF AO1. 

Titanium has become available as a commercial metal only 
since World War II, and, at low price, a decade later. This explains 
the fact that Ti has not been utilized as a reactant or energy- 
supplying material in batteries, despite its advantageous properties -- 
its low weight-density and the high energy-density of its reaction 
with oxygen and halogens. After a review of the occurrence and 
technology of titanium, and the history of its studies, its electro- 
chemical behaviour in aqueous and nonaqueous and molten salt 
media is discussed. Suggestions on the choice of materials for 
anodes, cathodes and electrolytes for Ti batteries are presented, and 
several electrochemical reactions on which these batteries are based 
are offered. 


14964 Lead-acid storage battery. Ikari, S. (to Masao Kubota). 
US Patent 4,055,711. 25 Oct 1977. Priority date 3 Oct 1974, Japan. 
8p. 

This invention generally relates to a lead—acid storage bat- 
tery comprising positive plates having the characteristic of both 
paste-type and clad-type plates, pasted negative plates which are 
alternately arranged, and separators each disposed between the 
adjacent positive and negative plates. The positive plates each com- 
prise a grid or substrate having spaced longitudinal members of 
electrically conducting material and spaced latitudinal members 
formed integrally with the longitudinal members, the latitudinal 
members having a thickness smaller than that of the longitudinal 
members. The latitudinal members may be omitted if the substrate 
can be filled with active material without any latitudinal members. 
Each of the positive plates comprises pasted active material filled in 
the grid. An active material holder is composed of porous insulating 
sheets mounted on active material. 9 figures, 2 tables. 


14965 Rechargeable high temperature electrochemical battery. 
Isenberg, A.O. (to Westinghouse Electric Corp.). US Patent 
4,054,729. 18 Oct 1977. Filed date 27 Oct 1976. 6p. 

A rechargeable, high-temperature, electrochemical cell is 
made, comprising an anode containing an intermetallic compound of 
magnesium with silicon or magnesium with boron, a cathode con- 
taining a metal sulfide, and a contacting, fused halide salt electrolyte 
containing magnesium ions disposed between the anode and cathode. 
2 figures. 


14966 Electrochemical cell. Coibion, J.; Lafaye, J. (to SAFT- 
Societe des Accumulateurs Fixes et de Traction). US Patent 
4,053,687. 11 Oct 1977. Priority date 17 Oct 1975, France. 8p. 

An electrochemical cell has a compact block formed by an 
assembly of first and second electrodes of opposite polarity separated 
by separator means. The block is housed in a container having a base 
and a cover. The rim of the container is turned down over the 
periphery of the cover to seal off the container contents. The 
borders of the first electrode project from opposite ends of the block 
and bear against the base and the cover. The invention is particularly 
applicable to a cylindrical cell having a spirally wound electrode 
block. 


14967 End-reacting electrochemical battery. Rowley, L.S.; Hal- 
berstadt, H.J. (to Lockheed Missiles and Space Company Inc.). US 
Patent 4,053,685. 11 Oct 1977. Filed date 15 May 1974. 4p. 

In a reactive metal—water electrochemical battery, means for 
minimizing the destructive erosion of the reactive metal anode 
material on those anode surfaces not being actively employed in the 
operation of the battery are discussed. More particularly, in one 
embodiment, the nonworking anode surfaces are maintained in inti- 
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mate relationship with the battery casing to prevent the eroding 
electrolyte from contacting the nonworking surfaces. In another 
embodiment, the electrolyte is confined to the working surface of 
the anode by means of flexible seals which protect the nonworking 
surfaces. 3 figures. 


14968 System for fuel supplementation. Rounds, C.E. US Patent 
4,053,683. 11 Oct 1977. Filed date 4 Mar 1976. 8p. 

An improved wet-plate battery for use in the electrical system 
of an internal combustion engine and adapted to produce hydrogen 
and oxygen gases for enrichment of the air/fuel mixture is disclosed. 
The battery includes a plurality of electrical generating cells having 
positive and negative plates immersed in an electrolyte. Air tubes 
extend through the battery case and provide communication be- 
tween the space below the plates with the atmosphere. A gas 
discharge port is provided in the top of the case above the electrical 
generating cells and is connected through suitable tubing to a source 
of vacuum in the induction system of the engine. 8 figures. 


14969 Can storage batteries save petroleum fuels. Barak, M. 
Electr. Rev. (London); 199: No. 12, v(24 Sep 1976). 

The high price of oil and the need for conservation of this 
valuable, but non-renewable, chemical feedstock plus the prospect of 
eliminating pollution from road vehicles is encouraging research into 
storage batteries. The author reviews the latest developments. 


14970 Dry sealed lead—acid ‘Torch’ battery. Harrison, I. (Stand- 
by Power Products, Chloride Industrial Batteries Ltd., Swinton, 
Eng.). Electr. Rev. (London); 21: No. 21, 34-35(1976). 

Attempts to design a sealed lead—acid cell of the Torch 
battery style have met with varying degrees of success. A new 
design principle adopted in the United States appears to have over- 
come the limitations of earlier designs. 


14971 Sodium chloride battery. Werth, J.; Klein, 1; Wylie, R. 
(ESB Technology Center, Yardley, PA). pp 198-205 of In Proceed- 
ings of the symposium on energy storage. Berkowitz, J.B.; Silver- 
man, H.P. (eds.). Princeton, NJ; The Electrochemical Society, Inc. 
(1976). 

From Fall meeting of the Electrochemical Society; Dallas, 
TX, USA (5 Oct 1975). 

See CONF-751032—. 

A recently devised sodium chloride cell offers considerable 
promise for lightweight, long-life, and low-temperature rechargeable 
molten salt batteries. The most apparent advantages of this cell are 
its high energy density, its negligible Coulombic and stand losses, its 
high cell voltage, its high utilization of active materials, and the low 
cost of its active materials, seals, current collectors, and containers. 
The cell uses a molten sodium negative, a ceramic separator-electro- 
lyte, and a molten chloride positive. The energy density for a large 
battery is about 50 Wh/lb; the turnaround efficiency ranges from 80 
to 90% at the 10-hour rate; and the 200°C operating temperature is 
the lowest for any molten salt battery reported and tested to date. 
Small (2-Wh) cells were continuously cycled at 100% depth of 
discharge up to 10000 h and beyond without significant degradation. 
3 figures. 


14972 Lithium—chlorine rechargeable battery. Schaefer, J.C.; 
Thompson, J.S.; Noveske, T.M.; Baker, R.E. (ESB Inc., Cleveland). 

p 1-3 of In Twenty-seventh power sources symposium. Red Bank, 
NJ; PSC Publication Committee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 

An engineering and cost study of the Li/Cl molten salt cell 
system is described. The cell consists of a C cathode and a LiAl 
anode in an KC]—LiC! eutectic at 450°C. The separator is BN. 
Design parameters of a fork lift battery are 720 Ah at the 6-h rate, 30 
to 36 V, and 65 Wh/kg. The porous C electrode assembly is 
impregnated with TeCl, prior to cell assembly; this additive provides 
a significant capacity enhancement. Each of the cell components is 
discussed briefly. For a 2000-lb capacity lift truck, the Li/C1 battery 
will weigh about 750 kg and deliver about 50 percent more energy 
than a lead-acid battery that weighs 850 kg. 4 figures. (RWR) 


14973 Sodium—sulfur battery. Weiner, S.A. (Ford Motor Co., 
Dearborn, MI). pp 13-15 of In Twenty-seventh power sources 
symposium. Red Bank, NJ; PSC Publication Committee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 

The development of a low-weight, high-power battery for 
automotive propulsion is described. The design and construction, 
performance, and post mortem analysis of a cell are discussed. The 
B"-alumina electrolyte tube was 9.0 percent NaxO—0.8 percent 
LizO—90.2 percent AlkOs. The sulfur electrode container was 
formed from AIMI 446 stainless steel tubing. After 45 days of 
operation and 420 cycles, the cell showed nonfaradaic behavior and 
was taken off test. The post mortem examination showed that, while 
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the protective coating on the S container had undergone attack, it 
was largely intact and did not contribute to cell failure. 4 figures, 2 
tables. (RWR) 


14974 Development of nickel—zinc batteries for aircraft. Bishop, 
W.S. (Air Force Aero-Propulsion Lab., Wright-Patterson AFB, 
OH); Call, D.L.; Wilson, J.K.; Brown, R.A. pp 97-99 of In Twenty- 
seventh power sources symposium. Red Bank, NJ; PSC Publication 
Committee (1976). 

From 27. — sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 

The characteristics of the Ni/Zn battery make it a small, 
light, low-cost power source with reasonably good life and low- 
temperature properties. The program described here is to determine 
the performance of Ni/Zn batteries and how this performance 
matches mission requirements. Several variables are investigated at 
the component level backed up by the fabrication of test cells and 
batteries. Cell discharge behavior is shown for several current levels 
and temperatures. The program is not yet completed, but results to 
date indicate that the Ni/Zn battery has adequate high-rate and low- 
temperature performance to make it acceptable for many aircraft 
applications. 5 figures. (RWR) 


14975 Sixty-minute thermal battery. Baldwin, A. (Sandia Labs., 
Albuquerque, NM). pp 152-154 of In Twenty-seventh power sources 
symposium. Red Bank, NJ; PSC Publication Committee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 

An electrically activated, reserve, thermal battery that pro- 
vides 3.5 A at 28 V for more than 60 minutes over the operating 
temperature range of 10° to 40°C is discussed. Battery design, heat 
pellets, anodes, DEB pellets, cathode current collectors, cell con- 
struction, battery stack assembly, battery assembly, test conditions, 
battery characteristics and performance, thermal characteristics, 
chemical heating, and effects of DEB pellet density are included. It 
was found that the Ca/LiCl--KCl—CaClh/CaCrO, electrochemical 
system can operate for at least 1 hour. Problems of internal cell 
overheating were overcome, and the chemical cell heating was used 
to advantage. By using the mechanical and chemical methods for 
controlling the excess Li—Ca alloy, internal cell shorting was allevi- 
ated. 7 figures, 2 tables. (RWR) 


14976 Development of a high energy density remotely activated 
silver—zinc battery. Wheat, C.G. (Eagle-Picher Industries, Inc., 
Joplin, MO). pp 160-163 of In Twenty-seventh power sources sym- 
posium. Red Bank, NJ; PSC Publication Committee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 

A small, light-weight Ag/Zn battery has definite potential for 
use in reentry vehicles. An effort was made to develop a feasibility 
demonstration model of an advanced reentry vehicle battery of 
optimized weight and volume. Materials and activating mechanism 
were chosen and tested. Typical discharge and power density char- 
acteristics are shown. Radiation effects analysis and testing were 
conducted to ascertain the battery margin of safety related to radi- 
ation exposure survivability. Normal performance was observed up 
to an accumulated neutron fluence of 3 x 10° n/cm? An energy 
density of 101 Wh/kg was obtained with a significant reduction in 
volume as compared with earlier batteries. 5 figures. (RWR) 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 14168, 15029, 15048 


14977 (ANL/OEPM—77-4) National Battery Test Laboratory. 
Design report, April 1976—April 1977. (Argonne National Lab., III. 
(USA)). Jul 1977. Contract W-31-109-ENG-38. 109p. Dep. NTIS, 
PC A06/MF AO1. 

The design of the National Battery Test Laboratory which is 
being implemented to fulfill the testing requirements of anticipated 
ERDA battery development programs is given. The relationship and 
function of a National Battery Advisory Committee (ad hoc) is 
explained. The projected cell and battery test program is tabulated. 
The preexisting laboratory space and facilities are outlined as a 
prelude to describing the chosen physical configurations of the 
laboratory and the equipment located therein. The general features 
of the cell and battery cyclers are presented, and complete cycler 
specifications are attached as an appendix. The strategy for the 
computer control, data acquisition, and display system is explained. 
The selected computer and peripheral equipment are discussed along 
with the CAMAC interface system. The organization of the comput- 
er software is covered, and, finally, the arrangement of the control 
room is described. 16 figures, 4 tables. 


14978 (CONF-771109—67) Steady-state composition profiles in 
mixed molten salt battery and fuel cell analogs. Vallet, C.E.; Braun- 
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stein, J. (Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W- 
7405-ENG-26. 22p. Dep. NTIS, PC A02/MF AO1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

Steady-state equations were derived for composition gradi- 
ents in battery and fuel cell analogs with binary mixtures of molten 
salts as electrolytes. Conditions of current density, electrode separa- 
tion, electrolyte composition, temperature, ion mobilities, and elec- 
trode reaction are presented that favor either steady state, precipita- 
tion of a solid phase, or depletion of an ionic constituent at an 
electrode. 


14979 (N—77-20359) Thermal assessment of silver—cadmium 
batteries for space application. Final report. Laursen, A.; Fabricius, 
U. (SEE CODE- 2360630 Elektronikcentralen, Hoersholm (Den- 
mark)). Aug 1976. Contract ESTEC-2482/75-HP. 156p. (ESA- 
CR(P)—887). NTIS PC A08/MF AOl1. 

A thermal study of silver—cadmium batteries for use onboard 
ISEE-B was made. A thermal model based on an equivalent electri- 
cal network was established which allows calculation of the dynamic 
power dissipation profile during discharge. A model of the ISEE-B 
battery was set up based on the model established. Calculated 
expected temperature profiles for the battery during specified envi- 
ronmental and electrical conditions were verified by tests. Good 
agreement was obtained between calculated and measured values. 


14980 (SAND—77-1317) Thermal battery reaction products: 
characterization by electron microprobe x-ray analyzer and transmis- 
sion electron microscope. Hlava, P.F.; Headley, T.J. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Oct 1977. Contract EY-76-C-04-0789. 
33p. Dep. NTIS, PC A03/MF AO1. 

A series of DEB-type thermal battery cells which had experi- 
enced various stages of discharge was prepared and analyzed with 
the electron microprobe and transmission electron microscope to 
determine the compositions, crystal structures, and distribution of 
the phases present in the reaction products. A series of six layers was 
found in the DEB pellet after discharge. Layer 1 consists of essen- 
tially pure KCaCl; (tetragonal, a = 7.387 A, co = 9.645 A) and 
forms adjacent to the unused portion of the Ca anode. Layers 2 and 
3 are texturally distinct but both consist of crystals of CaeCrO,Cl 
(orthorhombic, a = 6.259 A, bo = 7.124 A, co = 10.99 A) ina 


matrix of KCaCls, KCl, and LiCl. Layer 4 is unused DEB pellet 
material (CaCrO,, KCI, LiCl, SiOz). Layer 5 is a thick layer consist- 
ing of large, oriented crystals of (probably) CasCrsO/sub x/SiCl 


(hexagonal, a = 10.069 A, co = 7.012 A) in a matrix of mixed 
chlorides. Layer 6 contains the same phases as the previous layer 
with the addition of some crystals of an unknown Ca-Cr-Si-O 
compound (face-centered cubic, a = 7.28 A). Finally, a thin, 
incomplete layer of mixed Fe and Cr oxides formed adjacent to the 
Fe cathode charge collector. 12 figures, 3 tables. 


14981 Rejuvenation nickel—cadmium battery cells. Medford, 
R.C. (to Secretary of the Navy). US Patent 4,055,709. 25 Oct 1977. 
Filed date 5 Aug 1976. 2p. 

Nickel—cadmium cells of insufficient voltage capacities are 
rejuvenated by a process which includes the steps of charging the 
cells, flushing the cells with demineralized water, replacing the 
electrolyte, and then deep discharging. The cells are left in the 
discharged state for shipping purposes and then charged prior to use. 


14982 Behavioural memory: the memory effect in nickel—cadmi- 
um batteries. Hodgmann, J.S. (General Electric Battery Operations 
Europe, Russelsheim, Ger.). Elektrotechnik (Wuerzburg); 58: No. 19, 
20-21(8 Oct 1976). (In German). 

Under certain specified and reproducible cycles of charge and 
discharge, rechargeable nickel—cadmium batteries show an effect 
which is known as memory effect and suffer a loss of capacity. The 
conditions under which the effect occurs were investigated. The 
cause was determined, and the manner in which the change can be 
made reversible is discussed. The memory effect, it is concluded, is 
physical and not chemical in nature and presents no real problems to 
the normal user under the usual operating conditions. 


14983 Pointers for the correct choice of nickel—cadmium accu- 
mulators. Hodgman, J.S. Elektro-Anz.; 29: No. 18, 421-423(Sep 1976). 

The construction, electrical properties, charging regimes, and 
temperature effects for sealed batteries are discussed, as well as 
various fields of application. 


14984 Gas tight Ni—Cd accumulators. Eberli, P. (Electrona SA, 
Boudry, Switzerland). Tech. Rundsch.; 68: No. 33, 15, 17(10 Aug 
1976). 

Processes during charging and discharging of gas-tight Ni— 
Cd batteries are discussed. Their charging efficiency at 14 h charg- 
ing and 5 h discharging rate is 70% in an ambient of 20°C; the 
energy efficiency is 58%. The characteristics of charging equipment 
operating in current-limited or voltage-limited mode as well as 
voltage-controlled constant current mode are described. 


ENERGY STORAGE 1557 


14985 Determining the expenditure of air in —— used 
for alkaline batteries. Khryukin, N.S. Elektr. Stn.; No. 5, 79-82(May 
1976). (In Russian). 

The harmful by-products of the operation of alkaline batteries 
and the way they affect the atmosphere of the battery houses are 
examined. The main by-products are hydrogen and alkali vapors; the 
supply of air for ventilating such enclosures must be based on that 
needed to dilute the alkali to its maximum-permissible concentration. 
Empirical formulas are given for calculating the quantities of by- 
products and for determining the rate of flow of air needed for 
ventilation. 


14986 Lead hermetically sealed batteries. Elettrificazione; 2: No. 
2, 70-71(Feb 1976). (In Italian). 

Sealed, rechargeable batteries are discussed with emphasis on 
their advantages (low cost, long life, high capacity and no mainte- 
nance). Gates range of batteries is described--performance data are 
compared with those for other types of batteries. Mechanical 
strength, long life (8 to 10 years), and standardized dimensions make 
this type of battery ideal for stand-by and emergency supplies and 
alarms. They are available for direct mounting on printed circuit 
boards and could operate safely in explosive environment. Perfor- 
mance data are included. 


14987 Methods of operating the batteries on power stations and 
substations. Astakhov, B.A.; Zorikhin, A.S. Elektr. Stn.; No. 2, 67- 
69(Feb 1976). (In Russian). 

A method of operating station batteries without conditioning 
or equalizing charging cycles is proposed. Research suggests that 
these charging cycles are obsolete for most modern types of lead— 
acid cell and that the state of the battery is improved by not applying 
them. 


14988 Capacitive determination of the discharge stage in starting 
accumulators. Reissland, M.U. Polytech. Tijdschr. Elektrotech./Elek- 
tron.; 31: No. 2, 81-84(Feb 1976). 

A new method of measuring the specific gravity of an accu- 
mulator utilizes changes in the dielectric properties of the acid. 
Three small silver-coated plexiglass plates, the silver being protected 
by plastic foil, make up a condenser measuring probe. The probe 
dielectric is formed largely by the electrolyte, and the probe imped- 
ance is proportional to the electrical capacity of the accumulator. 
Changes in the condenser capacity are converted into changes of 
frequency by means of a phase shift oscillator. 


14989 Improved charging techniques speed recharging of self- 
contained units. Farrow, V. Electr. Times; No. 4361, 9-10(9 Jan 1976). 

Charging techniques for nickel/cadmium secondary cells 
which are used widely as power sources in self-contained emergency 
lighting units are discussed. The trickle charge circuit offers the 
advantages of reasonable performance and a good reliability, while 
the accelerated charge circuits are most suitable for applications 
with stringent recharge time specifications. Several models of the 
accelerated charge circuits have been manufactured, and tests 
proved that they are reliable. 


14990 Care and maintenance of lead—acid batteries in static 
standby power applications, Atkinson, C.J. Electr. Equip. (London); 
15: No. 3, 25, 27(1976). 

Static standby power systems are widely used for such high- 
technology applications as computer and telecommunications sup- 
plies, circuit breaker tripping and closing, and telemetry, also emer- 
gency lighting installations. The heart of these essential systems is 
the battery, which must be highly reliable with a oe service life, 
predictable in operation, and easily maintained. In the UK the lead— 
acid stationary battery is most widely used. This article discusses the 
care and maintenance, and reviews the likely future developments, 
of such batteries. 


14991 Life test of tubular plate accumulators, I. Gerber, T. Tech. 
Mitt. PTT; 54: No. 6, 190-205(1976). 

The testing of tubular plate accumulators and the way they 
are used as direct current supply in the telecommunications service 
of the Swiss PTT are described. Details are provided on the influ- 
ence of operating voltage on the current and water consumption, on 
the so-called antimony poisoning, and on corrosion and consequent 
aging processes. Furthermore, criteria to obtain the optimum voltage 
for charge retention are established. The results are based on mea- 
surements and tests conducted during the past 15 years and per- 
formed on an accumulator bank under laboratory conditions. 


14992 Lifetest of tubular plate accumulators. Gerber, T. Tech. 
Mitt. PTT; 54: No. 7, 275-283(1976). 

The testing of tubular plate accumulators and their use as dc 
supply in the telecommunications services of the Swiss PTT are 
described. Details are provided about the influence of operating 
voltage on the current and water consumption, the so-called antimo- 
ny poisoning, corrosion and consequent aging processes. Criteria for 
the optimum voltage for charge retention are established. The results 
are based on measurements and tests conducted during the past 15 
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years and performed on an accumulator bank under laboratory 
conditions. 


14993 Investigating the energy parameters of a battery in a drive 
system with pulse regulation of speed. Stashinov, Yu.P.; Bocharov, 
V.M.; Lokhovinin, S.E.; Peresada, V.S.; Serdyukov, Yu.P. (Novo- 
cherkassk Polytech. Inst., USSR). Jzv. Vyssh. Uchebn. Zaved., Gorn. 
Zh.; No. 6, 123-125(1976). 

Results are reported of a study into the effects of the pulsed 
discharge of a battery of nickel—iron cells in a colliery locomotive 
on the Ah and Ws outputs. It is shown that changing over to pulse 
regulation of the traction motors does not have an adverse effect on 
the energy efficiency of the battery. 


14994 Purposes and features of a proposed national battery 
energy storage test (BEST) facility. Beck, J.W.; Birk, J.R. (Electric 
Power Research Inst., Palo Alto, CA). Proc. Am. Power Conf.; 38: 
1224-1234(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The study of the BEST Project Team and supporting studies 
have resulted in the definition of a technically and economically 
feasible facility for testing and evaluating battery prototypes for 
utility energy storage. The BEST Facility testing program will allow 
detailed testing and evaluation of advanced battery systems at the 
critical stage in battery development programs, that is, when verifi- 
cation and evaluation of this new utility technology will be possible 
for the first time on the system level and in a realistic application 
environment. From successful testing in the Facility, increased confi- 
dence will be gained in the ability of batteries to be employed as a 
practical energy storage alternative for the electric utilities. 


14995 Effect of an ac ripple in a standard cell circuit. Mes., 
Regul., Autom.; 41: No. 1-2, 19-23(1976). (In French). 

It is shown experimentally that the measured emf increases 
with the square of the alternating current and with the age of the 
cell. The effect is reduced after charging the cell. 


14996 Electrolyte stoichiometric considerations for zinc deposi- 
tion in the zinc—chlorine battery. Sammells, A.F. (Gould Inc., St. 
Paul). pp 121-129 of In Proceedings of the symposium on energy 
storage. Berkowitz, J.B.; Silverman, H.P. (eds.). Princeton, NJ; The 
Electrochemical Society, Inc. (1976). 

From Fall meeting of the Electrochemical Society; Dallas, 
TX, USA (5 Oct 1975). 

See CONF-751032—. 

The zinc—chlorine battery is presently being developed for 
both load-leveling and vehicular-type applications. The electrode 
reactions occurring during both charge and discharge take place 
under flowing electrolyte conditions, and result in significant con- 
centration changes in the aqueous zinc chloride electrolyte. The zinc 
deposited upon the charge cycle is influenced by several parameters, 
the more important of which appear to be cationic impurities in the 
electrolyte, pH change occurring during the charge cycle, and the 
electrolyte hydrodynamic flow conditions. The relative influence of 
these parameters on the quality of the electrodeposited zinc is 
discussed, and their influence on the performance of the system is 
evaluated. 11 figures. 


14997 Systems design analysis of a sodium—sulfur load-leveling 
battery installation. Gelb, G.H.; Sayano, R.R.; Kunz, G.E.; Silver- 
man, H.P. (TRW Inc., Redondo Beach, CA). pp 155-164 of In 
Proceedings of the symposium on energy storage. Berkowitz, J.B.; 
Silverman, H.P. (eds.). Princeton, NJ; The Electrochemical Society, 
Inc. (1976). 

From Fall meeting of the Electrochemical Society; Dallas, 
TX, USA (5 Oct 1975). 

See CONF-751032—. 

The Battery Energy Storage Test (BEST) facility is planned 
by the Electric Power Research Institute as a full-scale plant for 
evaluating new load-leveling battery systems. An analysis was con- 
ducted of the cell, submodule, and module designs and battery 
installation in order to establish BEST facility requirements relevent 
to one form of sodium—sulfur battery system. The battery system 
was sized to provide 10 MWh of energy at 1 MW. Thermal and 
power analyses were used to establish the requirements for start-up, 
normal operation, shut-down, emergency shut-down, heating and 
cooling of the modules, instrumentation and control, and safety. 6 
figures, 5 tables. 


14998 Performance of prototype sodium sulfur cells. Breiter, 
M.W.; Bush, J.B. Jr.; Mitoff, S.P.; Muller, O.; Roth, W.L. (General 
Electric Co., Schenectady, NY). pp 165-178 of In Proceedings of the 
symposium on energy storage. Berkowitz, J.B.; Silverman, H.P. 
(eds.). Princeton, NJ; The Electrochemical Society, Inc. (1976). 

From Fall meeting of the Electrochemical Society; Dallas, 
TX, USA (5 Oct 1975). 

See CONF-751032—. 
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The experimental evaluation of a prototype 17-Ah sodium— 
sulfur cell is described. The procedures employed for evaluating 
electric performance and for the analysis of causes of failure are 
described. The capacity decline and cell resistance increase that 
were previously reported are related to the materials of construction 
of the cathode compartment. The origin of and phenomena associat- 
ed with abrupt failure, principally due to development of internal 
short circuits, are discussed. 13 figures. 


14999 Nickel battery systems for electric vehicles. Miller, L.E.; 
Brown, R.A. (Eagle-Picher Industries, Inc., Joplin, MO). pp 16-20 of 
In Twenty-seventh power sources symposium. Red Bank, NJ; PSC 
Publication Committee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 

A computer study program indicates that a battery system 
with an energy density of 50 to 70 Wh/kg could serve as an electric 
vehicle propulsion battery for intracity applications during the next 
decade. The nickel—hydrogen, nickel—iron, and nickel—zinc bat- 
tery systems are discussed as candidates for this application. Ad- 
vanced nickel oxide electrode technology to permit rapid develop- 
ment of these systems is considered. Cost and performance figures 
for the three nickel electrode systems are tabulated. 6 figures, 1 table. 
(RWR) 


15000 Federal battery program for transportation uses. Land- 
grebe, A.R. (Energy Research and Development Administration, 
Washington, DC); Klunder, K.; Yao, N.P. pp 23-27 of In Twenty- 
seventh power sources symposium. Red Bank, NJ; PSC Publication 
Committee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 

A brief history of electric vehicles is given, and justifications 
for developing electric vehicles are adduced. Performance goals are 
tabulated. Battery systems chosen for major development effort are 
advanced lead—acid, nickel—iron, nickel—zinc, zinc—air, iron—air, 
lithium—metal sulfide, and sodium—sulfur. The status of each of 
these is discussed, and relative figures of merit are assigned. 7 tables. 
(RWR) 


15001 Lithium inorganic electrolyte batteries for naval applica- 
tions. McCartney, J.F.; Shipman, W.H.; Gundersen, C.R. (Naval 
Undersea Center, San Diego, CA). pp 45-48 of In Twenty-seventh 
power sources symposium. Red Bank, NJ; PSC Publication Commit- 
tee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 

A Li/SOCk cell is discussed with possibilities for design up 
to 10,000 Ah. Cells with capacities up to 100 Ah were tested. Full 
capacity could be obtained only when cells were discharged at 100 
mA or less; however, this cell has potential for high-rate applications 
such as in vehicle propulsion systems. It is hoped that large cells 
with capacities of 1000 to 20,000 Ah for discharge rates of between 
one day and one year can be developed. 2 figures, 3 tables. (RWR) 


15002 Thermal runaway tests on nickel—cadmium aircraft bat- 
teries. Lander, J.J.; Schliesser, P.W. (Air Force Aero-Propulsion 
Lab., Wright-Patterson AFB, OH). pp 86-87 of In Twenty-seventh 
power sources symposium. Red Bank, NJ; PSC Publication Commit- 
tee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 

An attempt to induce thermal runaway in batteries having 
either cellophane or Permion-2291 separators and involving different 
battery and separator designs is reported. Performance and life 
testing of the batteries had been done previously. Test conditions are 
set forth; tests were conducted at 130°, 150° and 170°F. It was 
concluded that the combination of very high bus voltages and 
internal battery temperatures was insufficient per se to induce ther- 
mal runaway in batteries containing P-2291 separator material in 
place of cellophane. It was suggested that the cellophane-containing 
battery had been predisposed to thermal runaway due to destruction 
of the cellophane by the high-temperature testing done previously. 4 
tables. (RWR) 


15003 Nickel—cadmium aircraft battery failure prediction. Feld- 
man, K.; Haines, R.L.; Hayashi, R. (Defence Research Establish- 
ment, Ottawa). pp 95-97 of In Twenty-seventh power sources sym- 
posium. Red Bank, NJ; PSC Publication Committee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 

One of the serious problems faced in an aircraft battery shop 
is the identification of nickel—cadmium cells which are likely to fail 
in their next tour of duty. The two major causes of catastrophic 
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failures of Ni/Cd aircraft batteries involve the development of 
internal short circuits and the failure of the separator adequately to 
prevent the passage of oxygen from the nickel to the cadmium plates 
during overcharge. Mechanisms for these types of failures are dis- 
cussed. Both of the conditions can be detected in a practical way 
—— early stages of development by observing the gassing behav- 

i. individual cells during maintenance checks. 4 figures. 


ior Oo} 
(RWR 


15004 Performance characteristics of sealed lead—acid cells. 
Sanders, J.A.; Lear, J.W. (Martin Marietta Corp., Denver). pp 99- 
102 of In Twenty-seventh power sources symposium. Red Bank, NJ; 
PSC Publication Committee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976), 

See CONF-760617—. 

Sealed cylindrical lead—acid cells with spirally wound plates 
separated by highly retentive fiber glass separator may replace Ni/ 
Cd cells in certain applications. A test program was initiated to 
determine the basic performance characteristics of such cells. Over 
250 cells of 2.5 to 15 Ah capacity were tested; probability graph 
gad was used to aid in the statistical analysis of the results. Cycle 
ife and efficiency tests were made. Although the cells tested were 
prototypes or early production models, plate manufacturing tech- 
niques and electrolyte quantity were consistent. The similarity in 
failure modes between cells but at widely differing cycle life condi- 
tions indicates a need for improved assembly processes for the larger 
cells. The 2.5-Ah cell performance showed that life performance can 
be predicted on the basis of an initial cell matching or screening 
program. 6 figures. (RWR) 


15005 Evaluation of sealed lead acid batteries for aircraft appli- 
cations. Bishop, W.S.; Marsh, R.A.; Luke, I.F.; Napier, C.T. (Air 
Force Aero-Propulsion Lab., Wright-Patterson AFB, OH). pp 102- 
104 of In Twenty-seventh power sources symposium. Red Bank, NJ; 
PSC Publication Committee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 

Some drawbacks of commonly used Ni/Cd batteries are 
explained. An investigation is described to determine the perfor- 
mance of new maintenance-free, throw away” sealed lead—acid 
batteries under typical aircraft conditions. Test results for 5-Ah cells 
are discussed. On the basis of limited amounts of data, it appears that 
sealed lead—acid batteries may offer a cost-effective option for 
aircraft that require a battery but do not use it for cranking or 
require extreme low-temperature performance. The batteries have 
good cycle life when operated at practical depths of discharge. No 
data were gathered on mechanical and environmental performance. 
2 figures, 1 table. (RWR) 


15006 Charging sealed lead—acid batteries. Hammel, R. (Gates 
Rubber Co. Denver). pp 104-106 of In Twenty-seventh power 
“ioTe symposium. Red Bank, NJ; PSC Publication Committee 
1 ; 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 

The concept of “maintenance-free” batteries is discussed. 
Then the construction details and somewhat different charge charac- 
teristics of the Gates sealed, truly maintenance-free-lead—acid bat- 
tery are explained. Cell voltage is plotted vs recharge time and 
overcharge rate. These batteries can be fast-charged at the 2C rate. 5 
figures. (RWR) 


15007 Oxygen signal and pressure performance in nickel—cadmi- 
um cells of advanced design. Scott, W.R. (TRW Systems Group, 
Redondo Beach, CA). pp 107-111 of In Twenty-seventh power 
“197 symposium. Red Bank, NJ; PSC Publication Committee 
1 , 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 

In an attempt to find an ideal charge control method for 
sealed nickel—cadmium spacecraft batteries, work relating oxygen 
electrode behavior to cell pressure and charge control was undertak- 
en. Design and testing of 50-Ah cells is described. Performance data 
shown include oxygen electrode signal, pressure, and recharge dif- 
ferential (in Ah) as a function of eclipse season. The configuration in 
which the electrode is compressed between two plates was much 
superior to that in which the electrode is located across the narrow 
end of the stack. Cell bypass circuits incorporated in the battery 
systems tested maintained excellent control of end-of-charge pres- 
sures when oxygen signal sensitivity was great enough to generate 
the required 300 mV at low pressure. No significant H gas pressure 
was generated in any cell during the life tests. In general, the 
pressure vs current characteristics were the same for all cells with 
polypropylene separators as for cells with nylon separators, but the 0 
signal performance was considerably more uniform and stable with 
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nylon. It was found that, when properly designed, the uncatalyzed 0 
electrode can provide an end-of-charge signal that is responsive to 
pressure and independent of cell voltage throughout extensive cycle 
testing. 7 figures, 2 tables. (RWR) 


15008 Hydrogen recombination in sealed nickel—cadmium cells. 
Ritterman, P.F. (TRW Systems Group, Redondo Beach, CA). pp 
111-114 of In Twenty-seventh power sources symposium. Red Bank, 
NJ; PSC Publication Committee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 

A program to study the behavior of aerospace nickel/cadmi- 
um cells during discharge was initiated. Cells of 12 and 24 Ah 
capacity were used. H pressure increase and decay are shown, and a 
mechanism to explain the observations is put forward. The following 
conclusions are reached: a sealed Ni/Cd cell can sustain overdis- 
charge and develop a steady-state hydrogen pressure. A postulated 
mechanism states that H generated at the positive electrode is 
adsorbed on the active Ni sites of the negative electrode, and 
subsequently reduces cadmium hydroxide to cadmium. Thus, H is 
consumed and the discharged cadmium hydroxide is chemically 
changed to cadmium. When the rate of H recombination is equal to 
the overdischarge current as expressed by hydrogen evolution, a 
steady state exists for the H pressure as well as the state of charge of 
the Cd/Cd(OH), electrode. Experimental Ni/Cd cells were shown 
capable of extensive overdischarge at a rate C/2 without developing 
excessive pressure or depleting the Cd electrode. H recombination 
rates were shown to be directly proportional to H pressure in the 
cell and, in a static condition, approximately double as temperature 
increases by 10°C. 3 figures, 1 table. (RWR) 


15009 Characteristics of nickel—hydrogen flight cells. van Om- 
mering, G.; Stockel, J.F. (COMSAT Labs., Clarksburg, MD). pp 
124-128 of In Twenty-seventh power sources symposium. Red Bank, 
NJ; PSC Publication Committee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 

A battery of fourteen 35-Ah Ni/He cells to be used as the 
primary power storage system on the NTS-2 satellite is considered. 
The satellite will have two 30- to 37-day eclipse seasons with two 
eclipses per day; the battery must supply 350 W during 0.94 h, at a 
60 percent depth of discharge, for at least five years. The design and 
components, electrical characteristics, heat dissipation, heat capac- 
ity, heat conduction, etc., of the cells are described. The battery was 
assembled and tested, and performed successfully. 8 figures, 1 table. 

) 


(RWR 


15010 Examinations to establish some characteristics of electric 
load cells. Kovacs, G.; Petik, F. Finommech.-Mikrotech.; 14: No. 12, 
353-359(Dec 1975). 

The examination of the characteristic properties of electric 
load cells is discussed. Starting effects in load cells, the possibilities 
of increasing supply voltage, creep phenomena occurring in conse- 
quence of long-time loading, and changes due to climatic effects are 
examined. For all the examinations, the experimental method is 
described first. Then test results are given, and finally conclusions 
are discussed. 


15011 Accumulators for electrically propelled vehicles. Fuchs, R. 
Mundo Electron.; No. 44, 45-51(Sep 1975). (In Spanish). 

The development of battery-driven vehicles is discussed along 
with an outline of the difficulties and problems presented by batter- 
ies, e.g., high standards of cell uniformity to permit accurate re- 
charging, sealing of cells using acids, development of batteries with 
greater capacities and increased power/weight ratios, and dealing 
with the efficiency of lead batteries. The characteristics of batteries 
with lithium (negative electrode) and chlorine, sodium and sulfur, 
zinc and silver are discussed. Mention is made of electrochemical 
combustion units, such as those used for astronavigation, using zinc 
and air accumulators. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 14984, 14988, 14989, 15002, 15007 


15012 (N—77-25630) Nickel—cadmium battery reconditioning 
circuit. Lanier, R. (National Aeronautics and Space Administration, 
Huntsville, Ala. (USA). George C. Marshall Space Flight Center). 
Jun 1977. 26p. (NASA-TN-D—8508; M—221). NTIS PC A03/MF 
AOl. 

The circuit presented is simple and small enough to be 
included in a typical battery charge/power control assembly, yet 
provides the advantage of a complete ground-type battery recondi- 
tioning discharge. Test results on the circuit when used to recondi- 
tion two 24-cell, 20 Ah nickel—cadmium batteries are given. These 
results show that a battery reconditioned with this circuit returns to 
greater than 90 percent of its original capacity (greater than name- 
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plate capac’:y) and follows a typical new battery degradation curve 
even after over 20,000 simulated orbital cycles for a 4 year period. 
Applications of the circuit are considered along with recommenda- 
tions relative to its use. Its application in low-voltage (22 to 36 Vdc) 
power systems and in high voltage (100 to 150 Vdc) power systems 
is discussed. The implications are that the high-voltage systems have 
a greater need for battery reconditioning than their low-voltage 
counterparts, and that by using these circuit techniques, the expected 
life of a battery in low Earth orbit can be up to 5 years. 


15013 Electrochemical cells having solid electrolyte of tubular 
form. Geoffrey, J.M.; McNamee, M. (to Chloride Silent Power 
Ltd.). US Patent 4,055,710. 25 Oct 1977. Filed date 1 Oct 1976. 8p. 

In an electrochemical cell, such as a sodium—sulfur cell, 
having a tube of solid electrolyte material separating a liquid alkali 
metal from a cathodic reactant, the electrolyte tube is surrounded by 
constraining means which apply an inward pressure as the cell 
temperature rises. This is achieved either by having a suitable means, 
€.g., wire, around the tube with a lower coefficient of expansion than 
the tube, or by putting powder or particles or corrugated metal or 
other constraining means between the tube and a surrounding hous- 
ing, the materials being chosen to have appropriate coefficients of 
expansion to give the required inward pressure. 5 figures. 


15014 Sodium—sulfur batteries. Broadhead, J. (to Bell Tele- 
phone Laboratories, Inc.). US Patent 4,054,728. 18 Oct 1977. Filed 
date 9 Feb 1977. 4p. 

A sodium—sulfur battery is described which contains, in 
addition to a conventional sodium electrode, a conventional sulfur 
electrode, and a conventional solid electrolyte, an additive which 
reduces the operating temperature of the cell without significant 
deleterious effects on operating characteristics. 3 figures. 


15015 Battery with an agent for converting hydrogen to water 
and a second agent for retaining formed water. O’Nan, T.C.; Ciliberti, 
F.L. (to P.R. Mallory and Co., Inc.). US Patent 4,054,727. 18 Oct 
1977. Filed date 14 Oct 1976. 8p. 

A battery includes means housing a plurality of electrically 
interconnected electrochemical cells. Each electrochemical cell in- 
cludes a container retaining an aqueous electrolyte, anode and cath- 
ode electrodes. The aqueous electrolyte evolves hydrogen, under 
certain conditions, during electrical discharge and/or storage of the 
cell. The cathode electrode includes a reducible oxide of a metal. 
The battery housing includes an agent for converting hydrogen to 
water molecules and a second agent for retaining water molecules. 3 
figures. 


15016 Winter power saver. Crifasi, S. US Patent 4,054,730. 18 
Oct 1977. Filed date 19 Jul 1976. 2p. 

An insulated battery cover to protect a vehicle storage bat- 
tery from cold weather is described. A pair of substantially L-shaped 
insulated plates which are the mirror image of each other are 
provided with bendable tabs on the short legs of each plate inserted 
through slots in the long legs of the other one of each plate and bent 
to lock the cover around a battery. 3 figures. 


15017 Sodium—sulphur cells. Robinson, G.; Brennan, M.P.J.; 
Jones, I.W. (to Chloride Silent Power Ltd.). US Patent 4,052,535. 4 
Oct 1977. Priority date 20 Aug 1975, United Kingdom of Great 
Britain and Northern Ireland (UK). 8p. 

A sodium—sulfur cell has a solid electrolyte and a cathode 
current collector with a porous conductive matrix, e.g., carbon or 
graphite felt, in the region between the electrolyte and the current 
collector. The matrix is formed of a plurality of discrete elements 
with electronically conductive material, e.g., graphite foil, between 
the elements extending across the region between the current collec- 
tor and the electrolyte to increase the conductivity across that 
region. 5 figures. 


15018 Electrochemical cells with cathode-active materials of lay- 
ered compounds. Whittingham, M.S. (to Exxon Research and Engi- 
— Co.). US Patent 4,049,887. 20 Sep 1977. Filed date 20 Jul 
1976. 4p. 

An improved cathode contains as a cathode-active material a 
layered compound of the formula MA/sub x/B/sub y/, wherein M 
is at least one metal selected from the group consisting of iron, 
vanadium, titanium, chromium, and indium, A and B are members 
selected from the group consisting of chalcogenides and halides, and 
x and y are numerical values from 0 to 2 with the sum of x and y 
being substantially equal to about 2, the layered compounds belong- 
ing to crystallgraphic space group V/sub H'’/. The improved cath- 
ode is used with an anode that contains as the anode-active material 
at least one metal selected from the group consisting of Group IA 
metals, Group IB metals, Group IIA metals, Group IIB metals, 
Group IIIA metals, and mixtures of the aforesaid metals with other 
substances such that the aforesaid metals can be electrochemically 
released from the mixture (lithium is preferred) and an electrolyte 
which is chemically inert to the anode or cathode materials and 
which will permit migration of ions from the anode to the cathode. 
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A specific example is a battery prepared by utilizing lithium as the 
anode-active material and a lithium salt dissolved in dioxolane as the 
electrolyte. 


15019 Alkali metal sulfur cell. Tilley, A.R. (to British Railways 
Board, London). German(FRG) Patent 2,629,377/A/. 27 Jan 1977. 
7p. (In German). 

The invention concerns the construction of closure and seal- 
ing devices of cylindrical alkali metal/sulfur cells. 


15020 Electric accumulator with electrodes, whose supports con- 
sist of textile or a felt made of fibrous material. (to Societe des 
Accumulateurs Fixes et de Traction, 93 - Romainville (France)). 
German(FRG) Patent 1,596,240/B/. 14 Oct 1976. 7p. (In German). 

The invention concerns secondary batteries, preferably 
nickel-cadmium batteries, in which there are electrodes, whose sup- 
ports consist of electro-chemical materials made of textile web or felt 
of fibrous material. The individual fibres are at least partly construct- 
ed of an electrically non-conducting plastic material, which is not 
sensitive to the operating conditions inside the battery. The elec- 
trodes are therefore ductile, light and can be produced at low cost, 
and also have a high load density. According to the invention the 
electrodes are preferably kept compressed to 50% of their original 
thickness. 


15021 High energy density lithium cells. II. Cathodes and com- 
plete cells. Eichinger, G.; Besenhard, J.O. (Technical Univ., 
Munich). J. Electroanal. Chem. Interfacial Electrochem.; 72: No. 1, 1- 
31(25 Aug 1976). 

This work deals with the cathode materials used in such 
systems and with complete cells. The fundamental problems con- 
nected with the cathodes are pointed out and demonstrated in the 
cases of the silver and copper halides. The cathode materials tested 
in research programs and/or claimed in the patent literature are 
mentioned, and when of interest their properties are given. The 
organic electrode materials are discussed in a more comprehensive 
way. The newer developments such as cells working with intercala- 
tion compounds, inorganic solvents or SO2 in organic solvents are 
reviewed extensively. 303 references. 


15022 Automatic accumulator charger with a constant current 
charcteristic. Kilgenstein, O. Funk-Tech.; 31: No. 16, 508-510(Aug 
1976). (In German). 

A detailed description is given of a DIY automatic charger, 
distinguished by a high efficiency (70 to 80%) and LED indication 
of various charge states. Automatic disconnection is obtained by 
means of a controlled triac in the primary of the main charging 
transformer, operated at a 20 kHz ignition rate. Full circuit diagram 
and components list are provided. 


15023 Filling method for tube plates of lead storage batteries. 
Lahme, N.; Mund, I. (to Accumulatorenwerk Hoppecke Carl 
Zoellner und Sohn, Koeln (Germany, F.R.)). German(FRG) Patent 
2,460,399/A/. 24 Jun 1976. 7p. (In German). 

3 figs. Addition to P2419107.9. 

In addition to the main patent P2419107.9 concerning the 
filling of tube plates which surround the lead lining, the following 
method is proposed: The pores of the tubular shell may be covered 
preferably with soluble material or with plastic sheets, if the tubes 
consist of fleeces, woven materials or plastic sheets. The sealing 
material must be chosen in such a way that the tubular shell shows 
the original electrolyte permeability after post-treatment (e.g. drying 
or sulfuric acid bath). 


15024 Alignment device for accumulator and insulator plates in 
the fabrication of elements for lead storage batteries. Klein, J. (to 
Accumulatorenwerk Hoppecke Carl Zoellner und Sohn, Koeln 
(Germany, F.R.)). German(FRG) Patent 2,460,418/A/. 24 Jun 1976. 
5p. (In German). 

2 figs. 

The insulator plates in lead accumulators must have a uniform 
excess end on the sides and on the top in comparison to the 
accumulator plates in order to avoid a short circuit. This alignment 
has been done manually so far. In order to simplify fabrication a 
knife-shaped movable alignment element is suggested. This device 
makes it possible to easily obtain the exact alignment of the plates in 
one procedure. 


15025 Precise charging control for accumulators. Zehnder, A.; 
Harri, K. (Gebruder Zehnder AG, Granichen, Ger.). Tech. 
Rundsch.; 68: No. 28, 21(6 Jun 1976). (In German). 

The disadvantages of incorrect charging for accumulators in 
alarm standby service are described, and the gassing and temperature 
rise problems are mentioned. The intermittent bursts of charge from 
conventional chargers are shown graphically, and a solid-state con- 
stant-voltage charger control is shown which keeps the cell voltage 
to 2.23 V +- 30 mV at 20°C. This circuit ensures that charging 
current is supplied in short-interval low-amplitude pulses. It is stated 
that similar criteria apply to the charging of nickel—cadmium cells. 
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15026 How to make your battery charge indicator work. De 
Gruchy, J.N. Electr. Rev. (London); 27-28(16 Apr 1976). 

Users of lead—acid and other secondary batteries, particular- 
ly those fitted in electric vehicles, often require to know the state of 
charge of the battery. Simple instruments such as voltmeters are 
often employed but are not really suited to the purpose. The double 
coil emf meter made by Everett-Edgcumbe, subject of a 1948 patent 
application, and a new electronic pattern which can employ either a 
pointer instrument or a digital display are described. 


15027 High-temperature lithium-sulfur secondary battery. 
Askew, B.A.; Holland, R.; Inman, D.; Marikar, Y.M.F. (to National 
Research Development Corp., London (UK)). German(FRG) 
Patent 2,543,121/A/. 8 Apr 1976. 13p. (In German). 

The patent claims refer to the design of the plate elements of 
a secondary battery and to the materials and the mode of production 
employed. Plates of an electrolyte immobilized by additions of fine- 
grained, high-melting powder are produced from a mixture of alkali 
halogenides, one of which is a lithium halogenide. The negative 
electrode plates consist of a lithium-impregnated, porous nickel 
matrix and are fabricated from a mixture of a lithium alloy and the 
electrolyte material. The positive electrode plates consist either of 
titanium sulfide or of a mixture of iron sulfide and the electrolyte 
material. In addition, a metallic intermediate sheet is claimed which 
prevents chemical interactions the electrical contact. 


15028 Formation of lead dioxide electrodes by the Plante process. 
Afifi, S.E.; a W.H.; Hampson, N.A. (Univ. of Technology, 
Loughborough , Eng.). Surf Technol.; 4: No. 2, 173-185(Mar 1976). 

The effects of forming agents (aggressive ions) on the electro- 
oxidation of massive lead (the Plante electrode process) in sulfuric 
acid solution are reported. Linear sweep voltametric measurements 
corresponding to the most effective forming agents, ClO,~, NOs", 
BF, , and CHs COO, are presented. Other methods of Plante 
electrode production involving “ac/dc” and “immediate post-deposi- 
tion oxidation” are described. 


15029 Since the Volta pile. Caccia, G.G. Radio Ind.; 43: No. 3, 
26-28(Mar 1976). (In Italian). 

Operational principles, technical development and the impor- 
tance of batteries in everyday life are discussed. Chemical reaction 
and composition of the solid-state electrolyte are outlined including 
latest developments. Construction of solid-state-electrolyte batteries 
is illustrated; new types of sodium—zinc accumulators are included. 


15030 Materials problems in rechargeable batteries. Cairns, E.J 
(General Motors Corp., Warren, MI). pp 685-710 of In Critical 
materials problems in energy production. Stein, C. (ed.). New York; 
Academic Press, Inc. (1976). 

Topics covered in this review include: general guidelines for 
the selection of active materials; ambient-temperature cells with acid 
electrolytes; ambient-temperature cells with alkaline electrolytes; 
high temperature cells with molten salt electrolytes, the lithium/ 
metal-sulfide cells; and high temperature cells with solid electrolytes, 
the sodium/sulfur cells. (GHT) 


15031 Solid solution electrodes. Steele, B.C.H. (Imperial Coll. of 
Science and Tech., London). pp 711-728 of In Critical materials 
problems in energy production. Stein, C. (ed.). New York; Aca- 
demic Press, Inc. (1976). 

Topics covered include: specifications for solid solution elec- 
trodes; measurements of thermodynamic and transport properties as 
solid solution electrodes; and properties of selected solid solution 
electrodes (GHT) 


15032 Solid electrolytes. Huggins, R.A. (Stanford Univ., CA). 
pp 729-752 of In Critical materials problems in energy production. 
Stein, C. (ed.). New York; Academic Press, Inc. (1976). 

After a brief discussion of the nature of an electrolyte and 
some of the applicational motivation of the study of such materials, 
the special characteristics of the structure of solid electrolytes which 
enables unusually rapid ionic motion are discussed, with particular 
attention to the material family called “beta alumina.’ (GHT) 


15033 Some aspects of solid electrolytes. van Gool, W. (Utrecht 
State Univ.). pp 753-768 of In Critical materials problems in energy 
production. Stein, C. (ed.). New York; Academic Press, Inc. (1976). 

The general implications of the use of solid electrolytes in 
batteries are analyzed, and the problem of finding new solid electro- 
lytes is considered as a materials engineering problem. (GHT) 


15034 Materials for high-temperature Li—Al/FeS/sub x/ sec- 
ondary batteries. Battles, J.E. (Argonne National Lab., IL). pp 769- 
804 of In Critical materials problems in energy production. Stein, C. 
(ed.). New York; Academic Press, Inc. (1976). 

Results are reported on the extensive materials evaluation 
program for the selection of suitable low-cost materials for applica- 
tion in high-temperature, high-energy lithium—aluminum/metal sul- 
fide batteries being developed at Argonne National Laboratory. 
Ceramic and metallic materials were evaluated using static corrosion 
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tests in various environments according to their intended application. 
The final evaluation of all materials has been based on their behavior 
in operating cells. In general, the results of the static corrosion tests 
have correlated well with the behavior observed in postoperative 
cell examinations of these materials. (GHT) 


15035 FeS electrode development for a secondary Li;Si—FeS 
battery. Hall, J.C. (Atomics International Div., Canoga Park, CA). 
pp 3-7 of In Twenty-seventh power sources symposium. Red Bank, 
NJ; PSC Publication Committee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 

The general features of high-temperature lithium—iron sul- 
fide batteries are described. The emphasis of the paper is the present 
developmental status of FeS positive electrodes and the results of the 
cell tests using these electrodes. Electrode corrosion problems and 
selection of the ceramic separator are also considered. Data show 
that long-term stable performance is possible for LisSi—FeS cells 
utilizing stainless steel honeycomb/wire cloth supporting structures 
for the FeS electrode. 7 figures, 3 tables. (RWR) 


15036 Rechargeable lithium transition metal sulfide batteries. 
Hollieck, G.L.; Driscoll, J.R.; Shuker, F.S. (EIC Corp., Newton, 
MA). pp 80-82 of In Twenty-seventh power sources symposium. 
Red Bank, NJ; PSC Publication Committee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 

Certain transition metal chalcogenides, especially those of Nb, 
Ta, and Ti, offer promise as cathode materials in secondary nona- 
queous lithium batteries because of their reversibility. Of particular 
interest are the higher sulfides. The preparation and electrochemical 
behavior of Nb and Ti sulfide electrodes are reported with emphasis 
on their potential for practical application. Typical discharge curves 
are shown. Generally, all sulfide electrodes show significant differ- 
ences between first and consecutive cycles. Experimental Li/MeSx 
(Me = Nb, Ti) batteries are characterized by fairly flat voltage 
plateaus at approx. 2.0 V. They can be cycled extensively (greater 
than 300 cycles to 100 percent depth of the sulfide). Cell failure is 
due to the Li electrode. Ti sulfides appear the more attractive. 4 
figures, 2 tables. (RWR) 


15037 Studies on the stability of nylon separator material. Lim, 
H.S.; Margerum, J.D.; Verzwyvelt, S.A.; Lackner, A.M. (Hughes 
Research Labs., Malibu, CA). pp 83-85 of In Twenty-seventh power 
sources symposium. Red Bank, NJ; PSC Publication Committee 
(1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 

Several of the important problem areas of Ni/Cd cells may be 
related to the stability of the nylon felt used as a separator material. 
The hydrolysis of nylon followed by electrochemical or chemical 
oxidations of the hydrolysis products was studied in an accelerated 
condition. The results indicate that a slow hydrolysis step followed 
by fast electrochemical oxidations is indeed an important mechanism 
of the nylon degradation. Loss of overcharge protection, carbonate 
build-up, etc., are discussed in terms of these nylon degradation 
reactions. The separator sample used was Pellon 2505 nonwoven 
nylon felt. It was at least 95 percent pure nylon 6 with no nylon 66. 
The viscosity average molecular weight of the polymer was about 
32,000. It was found that the cell would be ruined by complete 
oxidation of only 10 percent of the nylon separator. Another obser- 
vation was the formation of ammonia from the oxidation of 6- 
aminocaproate. Extrapolation of the results to near room tempera- 
ture showed that operating temperature is critical for these batteries. 
3 figures, 1 table. (RWR) 


15038 Low temperature alkaline battery separators. D'Agostino, 
V.; Lee, J.; Coyle, R. (RAI Research Corp., Hauppauge, NY). pp 
87-91 of In Twenty-seventh power sources symposium. Red Bank, 
NJ; PSC Publication Committee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 

Radiation-grafted polyethylene membranes have been shown 
to be satisfactory for use at high temperatures; however, low- 
temperature performance was poor. This paper presents work on the 
development of radiation-grafted membranes with improved low- 
temperature properties; the results were compared with those of 
cellophane, microporous polypropylene, and PVA films. Both tem- 
perature and electrolyte had a significant effect on the electrolytic 
resistances of the separators, with the temperature effect the more 
prevalent. The general conclusion was that modified radiation-graft- 
ed membranes can be used at low temperature (0° to -30°C) in 
alkaline cells in place of cellophane, particularly at low electrolyte 
concentrations. 5 figures, 6 tables. (RWR) 
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15039 Monitor/control and warning systems for aircraft nickel— 
cadmium batteries. Sulkes, M.J. (Army Electronics Tech. and De- 
vices Lab., Fort Monmouth, NJ). pp 91-94 of In Twenty-seventh 
power sources symposium. Red Bank, NJ; PSC Publication Commit- 
tee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 

The possibility of thermal runaway in Ni/Cd batteries re- 
quires either a sensor for this condition or a controlled charging 
system. The suitability of various commercial monitor/warning de- 
vices for Army aircraft is considered, as well as one type of 
monitor/control on-board charging device. Since thermal runaway 
is generally caused more by the internal state of the battery than by 
the external temperature, a device which indicates only the onset of 
thermal runaway will protect only the aircraft and not extend 
battery life spre current-level or temperature sensors can do 
this. The on-board charger units tested appeared to be compatible 
with aircraft electrical systems and were capable of providing a full 
controlled recharge over a wide range of environmental conditions. 
The fault warning and control logic modifications ah pr in this 
work should provide complete protection against thermal runaway. 
6 figures. (RWR) 


15040 Nickel oxide electrode development. Seiger, H.N.; Puglisi, 
V.J. (Yardney Electric Corp., Pawcatuck, CT). pp 115-120 of In 
Twenty-seventh power sources symposium. Red Bank, NJ; PSC 
Publication Committee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 

A program to develop a nickel oxide electrode for nickel— 
hydrogen battery cells is described. Two different electrochemical 
impregnation methods for electrode preparation were to be opti- 
mized, plates were to be made and tested, and a selection of method 
was to be made. To understand the processes the mechanism of the 
electrodeposition into the porous electrode was investigated. The 
products of the two methods were found to be equivalent. The 
aqueous method was preferred over the alcoholic method for safety 
reasons and because water is cheaper than alcohol. 4 figures, 5 
tables. (RWR) 


15041 Pilot production and cycle life performance testing of 
nickel oxide electrodes. Pickett, D.F.; Martin, U.D.; Logsdon, J.W.; 
Leonard, J.F. (Air Force Wright Aeronautical Labs., Wright-Patter- 
son AFB, OH). pp 120-123 of In Twenty-seventh power sources 
symposium. Red Bank, NJ; PSC Publication Committee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 

Production of nickel oxide electrodes by means of electro- 
chemical deposition in a batch process is described. Data on pilot 
plant design and experimental considerations should aid in scaling to 
large production. Loading results are analyzed, and the cycle life 
op age ag of flooded Ni/Cd cells and of electrodes prepared for 

i/Hz cells is discussed. The results showed exceptional capacity 
retention for cells tested over numerous cycles under stressed condi- 
tions. Electrodes prepared by this method retained their dimensions 
very well. 4 figures, 1 table. (RWR) 


15042 Oxygen accumulation and electrolyte loss in nickel hydro- 
gen cells. Rogers, H.H. (Hughes Aircraft Co., Los Angeles). pp 128- 
130 of In Twenty-seventh power sources symposium. Red Bank, NJ; 
PSC Publication Committee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976), 

See CONF-760617—. 

The stability of the electrodes in the Ni/He energy storage 
system — long cycle life at a high depth of discharge. Fulfill- 
ment of this promise, however, requires choosing a stack assembly 
that minimizes the effects of parasitic failure modes. This study 
addresses the influence of electrode stack configuration and materi- 
als on two failure modes of particular concern, the accumulation of 
amounts of oxygen gas exceeding flammable limits and the loss of 
electrolyte from the electrode stack during cycling. The test cell is 
described, along with the asbestos separator stack, nylon separator 
stack, special inorganic separator stack, and recirculating oxygen 
stack (with asbestos). With respect to both O2 accumulation and 
electrolyte loss, the recirculating stack showed the best performance; 
awh and asbestos stacks performed least well. 4 figures, 1 table. 


15043 Nickel—hydrogen battery packaging development. Luft, 
W.; Kaplan, A.; Mikol, V.; Patterson, R.E.; Wanous, D RW 
Defense and Space Systems Group, Redondo Beach, CA). pp 131- 
135 of In Twenty-seventh power sources symposium. Red Bank, NJ; 
PSC Publication Committee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 
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See CONF-760617—. 

The nickel—hydrogen battery system offers the potential of 
significantly reducing the mass required for satellite energy storage 
and increasing mission life without sacrificing reliability. Since Ni/ 
Hz cells operate over a much higher pressure range (50 to 650 psi), 
than Ni/Cd cells, however, a completely new battery design prob- 
lem must be solved. This paper describes the design of a light-weight 
titanium pressure vessel, the results of a pressure vessel materials 
study, and the packaging of cylindrical pressure vessels (including 
mounting bracket design and thermal analysis) into a total battery. 
The three candidate materials were 316L stainless steel, Inconel-718, 
and Ti—5 Al—2.5Sn alloy. All three materials were found suitable. 
A battery design, with 21-mil Ti—A1l—Sn vessels with full penetra- 
tion butt welds and cells attached to a base plate with split mounting 
brackets electrically isolated from the cells provides an energy 
density of 49.2 Wh/kg. 5 figures. (RWR) 


15044 Substitutes for mercury in alkaline zinc batteries. Wagner, 
O. (Army Electronics Tech. and Devices Lab., Fort Monmouth, 
NJ); Himy, A. pp 135-138 of In Twenty-seventh power sources 
symposium. Red Bank, NJ; PSC Publication Committee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 

An investigation was carried out on the pertinent electro- 
chemical parameters of Ag/Zn cells as affected by additives that are 
a substitute for mercury in the Zn anode. The intent was to find 
substitutes equal to or better than Hg in terms of electrochemical 
performance and life of the anode. The main approach was to select 
additives that possess a high hydrogen overpotential, such as Pb, Cd, 
Tl, and In, and evaluate these on a screening basis. The most 
promising additives were then tested at various concentrations and 
as mixtures in zinc limiting and silver limiting Ag/Zn cells of 2.5 Ah 
capacity. Zinc limiting cells were subjected to a gassing test, a 
charged stand test, a low-temperature test, and a rapid-cycling shape 
retention test. Only a rapid cycling test was used with silver limiting 
cells. The following conclusions were reached: To minimize He 
evolution at the Zn anode, the best additive is Tl. To reduce the rate 
of shape change of the Zn anode best, the preferred additives are 2 
to 5 percent Pb and '/2 percent Cd. The best formulations in terms of 
optimum Zn anode performance were mixtures of 1.0 percent Tl] and 
2.0 to 5.0 percent Pb, as well as 1.0 percent Tl and 0.5 percent Cd. 
Formulations of 2.0 to 5.0 percent Pb and 0.5 percent Cd were also 
optimal. All promising formulations of the zinc limiting tests were 
compatible with the active Ag material. 5 figures, 1 table. (RWR) 


15045 Charcoal-fueled battery heater. Nordli, B.; Oftedal, T.A.; 
Wulvik, E. (Norwegian Defence Research Establishment, Kjeller). 
pp 167-168 of In Twenty-seventh power sources symposium. Red 
Bank, NJ; PSC Publication Committee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 

A charcoal-fueled battery heater is described. Although de- 
signed to prevent breakdown of radio communications due to insuffi- 
cient performance of primary cells, it can readily be used with 
lead—acid and Ni/Cd rechargeable batteries, the high-rate output of 
which is strongly dependent on temperature. The heater may also be 
used advantageously with zinc—air batteries. 4 figures. (RWR) 


15046 Separator for an electrochemical generator. Atkin, J. (to 
Societe des Accumulateurs Fixes et de Traction, 93 - Romainville 
(France); Compagnie Europeenne d’Accumulateurs (CEAC), 75 - 
Paris (France)). German(FRG) Patent 2,522,544/A/. 4 Dec 1975. 
9p. (In German). 

The invention concerns battery separators made of felt based 
on mineralized fibersor plastic polymers. Problems which occur in 
the winding of separator electrode layers are overcome by the use of 
separators with linear net re-inforcement consisting of fibers in two 
orthogonal directions, which is firmly connected to the separator 
felt, and acts by clamping the sections of the special separators 
1 from the separator electrode layer in the winding man- 
drel. 


15047 Charging unit for lead—acid accumulators. Gosch, K. 
Elektronik (Munich); 24: No. 12, 75(Dec 1975). (In German). 

A battery charging circuit is described that uses an NE 550 
IC or MUA 723 as voltage regulator to control two parallel transis- 
tors between the battery and the rectifier. The terminal voltage is 
divided and passed to the regulator. For batteries with 1.8 V per 
cell, the initial charging current is 10 A; it gradually falls in time to 
100 to 250 mA at the set output voltage of 2.35 V per cell, 
corresponding to a total of 14.1 V. 


15048 Universal rapid-charging unit for model aircraft batteries. 
II. Schweitzer, H. Funkschau; 47: No. 23, 81-83(7 Nov 1975). (In 
German). 

The workings of the rapid-charging unit are described. The 
gating circuitry and the charging-current stage are discussed. The 
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power supply and its commissioning are described, and general 
instructions and advice for maintaining the Ni/Cd cells are given. 


15049 Battery charger with automatic switch-off. Franke, H. 
Funkschau; 47: No. 23, 83-84(7 Nov 1975). (In German). 

A simple transistor circuit for charging a car battery is 
described. A monitoring transistor compares the battery's divided 
terminal voltage with a Zener diode reference coupled to its emitter, 
and turns off a second transistor when the terminal voltage reaches 
14.1 V. The second transistor controls the relay whose contacts 
connect the positive output of the full-wave rectifier to the battery. 
Diodes and capacitors protect the circuit from switch-off spikes. 


15050 Universal rapid charger for electronic model aircraft. I. 
Schweitzer, H. Funkschau; 47: No. 22, 123-126(24 Oct 1975). (In 
German). 

A fully dimensioned battery charger for charging NiCd sin- 
tered cells with voltages between 9.5 and 34.5 V, depending on the 
number of cells, in under 30 minutes, is described. The charger 
charges in periods of 2 minutes with a 20 second pause to measure 
terminal voltage and switches off automatically when a given volt- 
age is reached. A 10 kHz oscillator is used to gate the charging 
source. 


15051 Thyristor charger of accumulators. Otypka, J. Sdelovaci 
Tech.; 23: No. 9, 330-332(Sep 1975). (In Czech). 

Data are presented for building a controlled charging source 
for 0.4 to 10 A and 0 to 16 V, based on a controlled rectifier in a 
bridge circuit employing diodes and thyristors. By using a choke 
coil, good effectiveness of the rectifier and good use of the trans- 
former can be achieved. Two circuits for current control based on 
phase control of the thyristors in the rectifying bridge are presented. 
The charger can be complemented by a circuit limiting the voltage 
of the charged accumulator and by a circuit disconnecting the 
charger from the mains when the charging current has reached a 
predetermined value. 


15052 Current supply for transistor circuits. Schubert, K.H. 
Elektron Int.; No. 11, 393(1975). (In German). 

A simple circuit which uses the mains supply is described. 
This is transformed down to between 12 and 18 V and rectified by a 
silicon diode. This simple circuit has the disadvantage of lack of 
short-circuit protection, unless a further high-resistance component 
is inserted as a safeguard. The direct current so obtained may be 
used for charging of small lead accumulators. 


APPLICATIONS 


15053 Battery energy storage systems are economically viable 
today. Barlass, J.W. (Westinghouse Electric Corp., Skokie, IL); 
Berkowitz, D.G.; Brown, J.T. Proc. Am. Power Conf; 38: 1391- 
1401(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Present technology batteries should be considered a viable 
option, which suggests consideration of prototype demonstration of 
the concept in an actual utility environment. This situation is further 
enhanced by the premise that advanced technology batteries (i.e., 
advanced technology lead-acid) will become available in the rela- 
tively near future. It therefore is most appropriate that operating 
experience using a potentially viable present technology BES 
System be the next step in the strategic efforts directed toward 
energy storage concept feasibility demonstrations. Further, accep- 
tance of a new technique is sometimes slow in taking hold. With the 
experience gained in systems demonstrations today, it is more likely 
that implementation of the advanced technology systems could be 
accelerated as a result of the learning curve and confidence that such 
experience affords. 


15054 Advanced-technology lead—acid storage (ATLAS) batter- 
ies on electric utilities. Berkowitz, D.G.; Brown, J.T. (Westinghouse 
Electric Corp., Pittsburgh). pp 109-120 of In Proceedings of the 
symposium on energy storage. Berkowitz, J.B.; Silverman, H.P. 
(eds.). Princeton, NJ; The Electrochemical Society, Inc. (1976). 

From Fall meeting of the Electrochemical Society; Dallas, 
TX, USA (5 Oct 1975). 

See CONF-751032—. 

The potential economics for use of large-scale storage batter- 
ies on electric utility systems is discussed. Several application consid- 
erations that lead to an accumulation of credits as a result of energy 
storage or its location on the system are considered. It is felt that the 
lead—acid battery is the only battery system well enough established 
that costs and development time can be projected readily and with a 
high degree of confidence. It is concluded that the economic poten- 
tial for large-scale usage of storage batteries is good; they constitute 


a viable means of supplying economical peak power. 5 figures. 
(RWR) 
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15055 Requirements for batteries for electric vehicles. Schwartz, 
H.J. (Lewis Research Center, Cleveland). pp 20-22 of In Twenty- 
seventh power sources symposium. Red Bank, NJ; PSC Publication 
Committee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 

The acceptance of electric-powered automobiles is discussed 
with respect to market potential, introduction date, and market 
growth rate. Analysis of use patterns shows that the battery require- 
ments for an urban car can be met by mid-term battery technology 
(available in 1982). The far-term technology potential offers greater 
range, but this does not proportionately increase the usefulness of the 
vehicle to its owner (because few people drive more than 85 miles a 
day except on rare occasions). It is concluded that the research and 
development emphasis should be shifted toward the more modest 
energy goals of mid-term batteries, if this shift eases technical 
problems and allows the use of lower-cost materials and construction 
methods. 4 figures, 1 table. (RWR) 


15056 New solution of electrochemical sources of energy for 
motor vehicles. Chmielewski, J. (Inst. Maszyn Roboczych Ciezkich 
Politech., Warsaw). Wiad. Elektrotech.; 43: No. 22, 472-475(15 Nov 
1975). 

The basic condition for success of vehicies with electric drive 
sources is that an electric energy source of a high specific power and 
specific energy is developed. At present, all the electrochemical 
systems seem to be most promising, but various physical energy 
converters are being investigated as well. 
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REFER ALSO TO CITATION(S) 15263 


15057 (PB—269034) Energy interrelationships: a handbook of 
tables and conversions factors for combining and comparing interna- 
tional energy data. Guyol, N.B. (National Energy Information 
Center, Washington, D.C. (USA)). Jun 1977. 64p. (FEA/B—77/ 
166). NTIS PC A04/MF AOl. 

This report provides certain essential facts about the nature, 
measurement, comparison, and utilization of energy commodities. It 
is divided into four parts. Part I deals with precise factors for 
moving from one system of measurement to another. Part II de- 
scribes particular energy commodities and indicates their energy 
values. Part III provides a harmonious set of tables for reducing 
different energy commodities, measured in their customary units, to 
any one of the ten units commonly employed in combining or 
comparing energy data. Part IV is a bibliography, listing sources 
from which the data presented in this book were derived. 


15058 (PB—270089) Preliminary assessment for designing ex- 
periments using Federal innovation processes. Williams, C.; Milbergs, 
E.; Quick, R. (Stanford Research Inst., Menlo Park, Calif. (USA). 
Center for the Study of Social Policy). Apr 1977. Contract NSF- 
C828. 303p. (CSSP—4676-14). NTIS PC A14/MF A0O1. 

This report lays the groundwork for a practical approach for 
systematically monitoring and evaluating naturally occurring federal 
innovation processes. This effort focuses on designing a natural 
experiment approach that potentially can provide a cost-effective 
strategy for evaluating the impact of alternative federal technology 
incentives. The frameworks presented provide a set of tools to help 
evaluators to begin to describe the federal innovation process for 
individual cases and the components that affect each case. 


15059 Proceedings of the third annual UMR-MEC conference on 
energy: energy crisis, an evaluation of our resource potential. Morgan, 
J.D. (ed.). North Hollywood, CA; Western Periodical Co. (1977). 
838p. (CONF-761038—). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

Abstracts were prepared for 101 papers presented at the 
Third Annual UMR-MEC Conference on Energy for Energy Re- 
search Abstracts; 68 of the abstracts are included in Energy Ab- 
stracts for Policy Analysis. Two papers were processed earlier. 
(MCW) 


15060 Training programs for energy management in developing 
countries. Nelson, J.B.; Hegler, B.E.; Morgan, J.D. (Univ. of Missou- 
ri, Rolla). pp 170-177 of In Proceedings of the third annual UMR- 
MEC conference on energy: energy crisis, an evaluation of our 
resource potential. Morgan, J.D. (ed.). North Hollywood, CA; 
Western Periodical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 





1564 ENERGY RESEARCH ABSTRACTS 


This paper discusses some of the general interrelated energy, 
management, and economic problems in developing countries as 
well as a common-project methodology that can be used to formu- 
late and implement development strategies according to the needs of 
any particular country. Because the development of human re- 
sources, especially managerial skills, is critically needed, the charac- 
teristics of managers in developing countries, the problems they face, 
and their training needs are discussed. Finally, an example of a 
specific training program is outlined. 


ENERGY ANALYSIS AND MODELING 


REFER ALSO TO CITATION(S) 15067, 15077, 15092, 15146, 
15186, 15198, 15212, 15329, 15380 


15061 (ANL-AMD-TM—318) ETA: energy technology assess- 
ment model users’ guide. Arnoldy, B.A.; Cavallo, J.D. (Argonne 
National Lab., Ill. (USA)). Aug 1977. Contract W-31-109-ENG-38. 
73p. Dep. NTIS, PC A04/MF AOI. 

The purpose of this report is to acquaint the Argonne Labora- 
tory community with the general purposes and uses of the ETA 
model and to provide users with the basic structure and data 
requirements of this model. First, a general description of the model 
and its limitations is presented. Second, a definition of the subscripts, 
variable names, and the constraint rows is given. Third, the objective 
function is presented. Fourth, the constraints, upon which the objec- 
tive function is minimized, are discussed and algebraically shown. 
Fifth, the data input required for operation is described. Finally, in 
the appendixes, the output and the IBM job control language (JCL) 
required to run the ETA model are described. 


15062 (BNL—50678) Annual highlights of the National Center 
for the Analysis of Energy Systems. Hoffman, K.C. (Brookhaven 
National Lab., Upton, N.Y. (USA)). Nov 1976. Contract EY-76-C- 
02-0016. 74p. Dep. NTIS, PC A04/MF AO1. 

The National Center for Analysis of Energy Systems at 
Brookhaven has been in operation since January 1976. This first 
annual highlights report outlines the scope of activities of the Center 
involving the integrated analyses of technological, economic, envi- 
ronmental, and social aspects of energy at the regional, national, and 
international levels. The objectives of the Center and major accom- 
plishments of 1976 are described along with a list of active projects 
and publications. The energy data bases and analytical models used 
in the course of policy analyses are also described. The major 
ongoing activities of the Center include: long-range forecasting of 
energy-economic relationships; regional energy and environmental 
policy; comparative health effects of alternative energy systems; 
technology assessment and energy R and D priorities; development 
of energy-economic environmental models and data bases; R and D 
strategies for International Energy Agency; and energy technologies 
for developing countries. 


15063 (CP—76-4) Fisrt IIASA conference on energy resources. 
Grenon, M. (ed.). (International Inst. for Applied Systems Analysis, 
Laxenburg (Austria)). May 1975. 681p. (CONF-7505110—P1). Dep. 
NTIS (us Sales Only), PC A99/MF AOl1. 

From Workshop on energy demands; Schloss Laxenburg, 
Austria (22 May 1975). 

Following the Introductory paper, thirty-four papers are pre- 
sented in four categories—general activities and classification of 
resources, methods for assessing petroleum resources, coal resources, 
and uranium resources. The conference was organized in an attempt 
to answer such questions as how long must be allowed to shift 
toward nonconventional energy sources; how long can existing 
resources last; and which resource should be developed. It is felt that 
the —- contribute substantially to the state-of-the-art of the 
methodology of energy systems. (MCW) 


15064 Drinking water and heating costs at the supply system 
Helgoland, as an example. Kunst, B.; Hapke, J. Brennst.-Waerme- 
Kraft; 29: No. 6, 239-243(Jun 1977). (In German). 

8 figs.; 3 tabs.; 10 refs. 

An investigation of the drinking water costs on Helgoland 
provided the data for a model calculation. The data were converted 
to unit costs in accordance with critically chosen conversion meth- 
ods. The influence of these methods, of the fuel costs, and of the 
costs obligations of the heated open-air bath on the unit costs of 
heating steam and product are shown. The advantages are presented 
of the coding of the steam-production costs, according to the geo- 
metrically mean value of heat and exergy content, as compared to 
the arithmetically mean value method, as well to the pure caloric of 
pure exergetic methods. The evaluation of the steam according to the 
comparable price fer own production, however, will give results 
which are more objective; the price being determined with the help 
of data supplied by the firms. It is shown that an open-air bath can be 
justified economically. 
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15065 Net energy analysis: theoretical and methodological con- 
siderations. Huettner, D.A. (Univ. of Oklahoma, Norman). pp 437- 
444 of In Proceedings of the third annual UMR-MEC conference on 
energy: energy crisis, an evaluation of our resource potential. 
Morgan, J.D. (ed.). North Hollywood, CA; Western Periodicals Co. 
(1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

This paper takes a critical look at net energy analysis begin- 
ning with a summary of its major assumptions and objectives and an 
examination of the important theoretical and methodological diffi- 
culties encountered in this new discipline. An economic rationale is 
developed for placing a positive value on environmental services 
provided man by nature even when the supply of these services 
exceeds demand. The author concludes that the value weights 
developed by net energy analysis contain little information of use to 
decision makers and that the vitally needed insights of environmen- 
talists, ecologists, energy analysts, and others can and should be 
integrated into traditional economic analysis. 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 15062, 15082, 15085, 15092, 
15095, 15106, 15122, 15124, 15130, 15133, 15141, 15144, 15147, 
15167, 15170, 15173, 15182, 15183, 15184, 15185, 15187, 15200, 
15225, 15226, 15324, 15910 


15066 (SAN/1201—1) Innovative financing: banks and energy 
conservation. Final report. (Real Estate Research Corp., Chicago, Ill. 
(USA)). Oct 1977. Contract EY-76-C-03-1201. 113p. Dep. NTIS, PC 
A06/MF A0O1. 

This report describes the results of a project that examined 
what commercial banks could do on their own to encourage energy 
conservation in existing residences. The recommendations made 
herein reflect the present realities of both the commercial banking 
sector and the marketplace for energy conservation technology. 
These realities include three key points: (1) banks have limited 
intereat in promoting energy conservation; (2) the economics of their 
operations limit their opportunities for radical improvement in the 
terms that they can offer consumers; and (3) consumer demand for 
financing of energy conservation is derived, not primary. The report 
is organized in a question and answer format, including 10 questions 
dealing with observations about the marketplace for conservation 
programs; attitudes and operations; what banks are doing in energy 
conservation now; and finally issues relevant to the policymaker in 
DOE and in the banking industry. (MCW) 


15067 Econometrics of joint production: another approach. Grif- 
fin, J.M. Rev. Econ. Stat.; 59: No. 4, 389-397(Nov 1977). 

The pseudo data approach to the joint production of petro- 
leum refining and chemicals is described as an alternative that avoids 
the multicollinearity of time series data and allows a complex tech- 
nology to be characterized in a statistical price possibility frontier. 
Intended primarily for long-range analysis, the pseudo data method 
can be used as a source of elasticity estimate for policy analysis. 19 
references. 


15068 Population and international security. McNamara, R.S. 
Int. Secur.; 2: No. 2, 25-55(Fal 1977). 

The former Secretary of Defense examines data on population 
trends and military spending around the world and concludes that 
the industrialized world is spending a disproportionate amount of its 
resources On defense and not enough on intervention to lower the 
birth rate. Population projections of 11 billion and higher are felt to 
be untenable. Indications of a declining birth rate in the developing 
countries, while welcome, are felt to be too slow to achieve an 
acceptable population level. Government action is called for to bring 
about a reduction in fertility. Government interventions to encour- 
age smaller families, however, must be accompanied by the means to 
do so. Several strategies are outlined that could influence family size 
by raising standards of health, education, income distribution, and 
the status of women. Supporting this demand by couples to limit 
their offspring should be improved family planning, delivery service, 
a broader choice of contraceptives, and more research on reproduc- 
tive biology and contraceptive techniques. The government is in a 
position to encourage socio-economic changes through public infor- 
mation programs and a system of incentives and disincentives de- 
signed to achieve the desired goal. (DCK) 


15069 Concentration and competition on the energy market: tasks 

and consequences of an energy marketing policy. Schuermann, H.J. 

(Koeln Univ. (Germany, F.R.). Energiewirtschaftliches Inst.). Ener- 

— at etd 27: No. 5, 336-340(May 1977). (In German). 
tabs. 


The article is an abridged version of a recently published 
study On concentration and competition in the energy market. 
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Market forecasts, concentration of decisions, and the role of the state 
on the energy market of the FRG, internationally involved, are 
examined. The following problems are in the center of the study: 
which development processes have taken place on the energy 
market, which forms of market organization have crystallized, how 
and where can a concentration of power control on action param- 
eters relevant to competition be stated, by which factors are these 
processes of concentration fostered, to what extent is the planning of 
the industry controlled by competition, and which are the conse- 
quences for competition and energy policy. Finally, the influence of 
the government on these facts and proceedings is examined. 


15070 Controls versus subsidies in the economic theory of regula- 
tion. Migue, J.L. (Univ. of Quebec). J. Law Econ.; 20: No. 1, 213- 
221(Apr 1977). 

It is shown that standard principles of economic analysis as 
applied to the political process lead to the prediction that even 
producer groups can rationally engage in political activity to obtain 
subsidy assistance under certain conditions. Specifically, water pollu- 
tion control and urban transportation were examined by the author; 
from these he derived two general propositions. First, in contrast 
with the most widely accepted version of the capture theory of 
regulation, it was found that government intervention could rational- 
ly be used for the protection of strategically-placed consumer groups 
as well as producer groups at the expense of a larger community. 
Second, while interest-group protection by the government can 
originate from the use of coercive power to limit output, it can also 
result from direct and cross-subsidization in certain industries. While 
producers can expect net benefits from governmental use of coercive 
power to limit entry and output in certain conditions, the benefits of 
a cash assistance to their industry can also be higher than the cost of 
the political action necessary to obtain such aid. This analysis also 
suggests that economic regulation is governed by the same laws of 
government behavior that explain the allocation of resources in the 
public sector as a whole. There is no economic theory of regulation 
different from the economic theory of representative government. 
(MCW) 


15071 Energy centre Stade and its effect on the region and on the 
community. Jalass, B. (Stadtverwaltung Stade (Germany, F.R.). 
Fachgruppe Stadtplanung und Bauaufsicht). Energiewirtsch. Tages- 
fragen; 27: No. 1, 46-49(Jan 1977). (In German). 

From the point of view of town planning and building super- 
vision, the planning measures for the settlement of industry and 
subsequent structural changes in the region of the town of Stade are 
described. 


15072 Economics and the environment. Kneese, A.V. New York; 
Penguin Books (1977). 286p. . 

As human society makes greater and greater demands on the 
Earth’s resources, the margin for error in the management of these 
resources decreases. As a result a more and more interdependent, 
elaborate, and fail-safe organization is required to prevent the system 
collapsing at the first perturbation. This need to prevent catastrophic 
breakdown could result in either a 1984-type social system, rigidly 
structured and designed to ‘police’ the activities of the individual to 
ensure the survival of the social organism as a whole; or a more 
sensitive, complex system based on intricate models; or the world 
may ‘solve’ its problems by war, famine, or anarchy. With this vista 
before him, Professor Kneese introduces the reader to the quantita- 
tive economic models that have proven highly useful in analysis of 
environmental problems. He examines the reasons why pollution 
becomes a pervasive problem at a certain stage in economic develop- 
ment, and the ‘Faustian Bargain’ associated with immensely toxic 
waste. Case studies of environmental management in Britain, the 
United States, and Germany are described in contrast to the political 
and economic pressures on the environment and the need to pursue 
economic development ‘at any cost’ in the developing world. He 
concludes that--lest the world end with either a bang or a whimper-- 
the impact of environmental deterioration and the unplanned exploi- 
tation of resources should be an immediate international concern. 


15073 Trade with the oil-exporting countries. Fieleke, N.S. (Fed- 
eral Reserve Bank of Boston). N. Engl. Econ. Rev.; 3-8(1977). 

Following the meteoric rise in oil prices, there has been a 
phenomenal increase in the value of trade between the U.S. and the 
13 members of OPEC. The United States runs a sizable deficit in its 
trade with these countries, especially Nigeria and Saudia Arabia. 
This deficit is partly offset by a trade surplus with the rest of the 
world. Although the U.S. incurs a very large deficit in its total trade 
with OPEC, the Nation does have appreciable surpluses in some 
categories of trade, especially in machinery and transport equipment. 
Contrary to popular opinion, trade with OPEC in food and military 
goods is relatively small. It is estimated that the members of OPEC 
began investing a larger share of their surplus funds in longer-term 
assets after 1974. Partly as a result, widespread fears that the money 
=— would be disrupted by the OPEC surpluses have not materi- 

ized 
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15074 Energy crisis and food crisis: the role of U.S. agriculture. 
Dvoskin, D.; Heady, E.O. (Iowa State Univ., Ames). pp 156-164 of 
In Proceedings of the third annual UMR-MEC conference on 
energy: energy crisis, an evaluation of our resource potential. 
Morgan, J.D. (ed.). North Hollywood, CA; Western Periodical Co. 
(1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

An interregional linear programming model of U.S. agricul- 
tural production is used to analyze the economic ramifications of 
high energy prices and high agricultural exports by 1985. The study 
explains some of the changes that can be expected to take place if 
energy prices were to reach a level twice as high as 1974 energy 
prices. It also examines the response of agriculture to increased 
agricultural exports and the role of agriculture in the U.S. foreign 
trade. 


15075 Human resources for energy systems: alternative strategies 
of allocation. Adams, C.H.; Hegler, B. (Univ. of Missouri, Rolla). pp 
196-199 of In Proceedings of the third annual UMR-MEC confer- 
ence On energy: energy crisis, an evaluation of our resource poten- 
tial. Morgan, J.D. (ed.). North Hollywood, CA; Western Periodical 
Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

The choice of strategies in establishing m — policy for 
energy is critical for the attainment of energy goals. Three alterna- 
tive strategies are considered with the tradeoffs of each evaluated. 


15076 Manpower programs for engineers and technologists in 
future energy systems. Hegler, B.E. (Univ. of Missouri, Rolla). pp 
212-217 of In Proceedings of the third annual UMR-MEC confer- 
ence on energy: energy crisis, an evaluation of our resource poten- 
tial. Morgan, J.D. (ed.). North Hollywood, CA; Western Periodical 
Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

Technically competent personnel are required for the success 
of future energy programs. To determine this country’s educational 
ability to provide such personnel, a study was made of the present 
status and future plans for their education and training. The plans of 
energy-related governmental, educational, and other organizations 
were reviewed, and the uncertainty of objectives, alternative goals, 
and problems of implementation were considered. Although the 
results point to some problem areas, they indicate that the country’s 
educational institutions can provide the manpower for future energy 
systems once the goals are established. Some conclusions and general 
recommendations are proposed. 


15077 Home winterization for poor elderly: a model of value 
clarification in the energy crisis. Smith, C.L. (Univ. of Missouri, 
Rolla). pp 298-302 of In Proceedings of the third annual UMR-MEC 
conference on energy: energy crisis, an evaluation of our resource 
potential. Morgan, J.D. (ed.). North Hollywood, CA; Western Peri- 
odical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

The main intention of this paper was to demonstrate a practi- 
cal and proven model for helping those who suffer because of the 
energy crisis now. It illustrated with the aid of audio-visuals what is 
being done for the poor elderly in the Rolla, Mo. area to help them 
practice energy conservation. Last year, for example, nearly three 
hundred U.M.R. students directed by a V.I.S.T.A. worker (Volun- 
teers in Service to America) winterized nearly fifty homes. Engi- 
neering students were able to demonstrate their skills and at the same 
experience an intergenerational ministry. The poor elderly are those 
persons in our society today that suffer the most from the high cost 
of energy. Their housing and health needs are critical. Case illustra- 
tions are made to clarify the human values involved as well as to 
suggest organizational methods to meet their needs. 


15078 National energy outlook: implications, domestic resource 
utilization, and capital requirements. Jenny, W.M. (Federal Energy 
Administration, Kansas City, MO). pp 521-523 of In Proceedings of 
the third annual UMR-MEC conference on energy: energy crisis, an 
evaluation of our resource potential. Morgan, J.D. (ed.). North 
Hollywood, CA; Western Periodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

Capital requirements of the energy industries are drawn from: 
National Energy Outlook, 1976, by the Federal Energy Administra- 
tion. A number of factors were considered in selecting assumptions 
relating to energy supply/demand; and particularly, energy prices. 
Among these are: food price explosion of 1973; Arab oil embargo, 
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and the quadrupling of crude oil prices; second food price explosion 
following end of general price controls in 1974; world market 
expansion for U.S. foods and manufactured goods; and the world 
commodity situation is likely to remain unstable as other raw materi- 
al exporters look to OPEC-like cartels. Growth assumptions used for 
the domestic U.S. economy in the NEO are: GNP personal income; 
population; consumer and wholeslae price index; FRB output index; 
and gross private domestic investment data. Energy demand factors 
are summarized with —_— data on Missouri coal and energy 
demand for Missouri. (MCW) 


15079 Re-examination of the energy—GNP hypothesis. Holmes, 
A.B. pp 539-543 of In Proceedings of the third annual UMR-MEC 
conference on energy: energy crisis, an evaluation of our resource 
potential. Morgan, J.D. (ed.). North Hollywood, CA; Western Per- 
iodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

This paper re-examines the hypothesis that there is a constant 
relationship between U.S. energy consumption and gross national 
roduct (GNP). If this ratio is constant, Gen providing incentives 
or energy conservation may be an unacceptable policy since eco- 
nomic activity in some sectors of the economy may be adversely 
affected. Further, if the energy-GNP ratio has begun to rise over 
time, as some researchers have suggested, then expectations of the 
future demand for various energy resources must be revised accord- 
ingly. Evidence is presented that the rate of change in the energy- 
GNP ratio has been linear over the 1947-1976 period, and that the 
ratio itself has not undergone a shift, but is in fact decreasing at a 
constant decreasing rate and will continue to do so for approximate- 
ly the next several hundred years. The structural stability of the 
energy-GNP ratio is tested in the paper using a classical regression 
model. (MCW) 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 13864, 14537, 15062, 15072, 
15091, 15095, 15176, 15846, 15870, 15892, 15910 


15080 Charles Coutant: ecology and the scientific method. EPRI 
J.; No. 9, 22-26(Nov 1977). 

An interview with Charles Coutant, Oak Ridge ecologist and 
member of EPRI’s Advisory Council, emphasizes the need to sepa- 
rate the ethical from the scientific aspects of the ecology movement. 
Scientific ecology, he points out, must be based on sound experimen- 
tal data rather than on intuition. His work on the effects of power 
plant cooling indicates that ecological systems are more tolerant to 
temperature changes than was supposed. As his career developed, he 
broadened his concern beyond thermal effluents to include the 
mechanical and physical stresses imposed on the ecosystem by 
entrainment and impingement. The application of systems analysis 
allows ecologists to trace the flow of energy through the ecosystem 
to see how well it is functioning. Coutant foresees power plants that 
will be designed to maximize energy rather than electricity produc- 
tion by using, for example, low-grade heat for greenhouses and fish 
culture. Power plant siting on the basis of ecological studies should, 
he feels, be removed from estuaries. He cites the significance of the 
National Environmental Policy Act (NEPA) in requiring an exami- 
nation of environmental impacts and consideration of alternatives. 
The Water Pollution Control Act, in comparison, takes too narrow a 
focus. (DCK) 


15081 Transportation and the environment. Convisser, M. (Dept. 
of Transportation, Washington, DC). Policy Stud. J.; 6: No. 1, 40- 
49(Aut 1977). 

The influence that a growing environmental awareness had 
on the formation and development of the Department of Transporta- 
tion (DOT) is examined in terms of implementing the National 
Environmental Policy Act (NEPA) and imposing noise standards. 
The lack of a monetary value on environmental values has contribut- 
ed to a continuing problem involving trade-off decisions between 
competing environmental factors and between environmental and 
non-environmental issues. As a result, issues have been addressed by 
environmentalists and developers in an adversary process. There has 
been a lag between the DOT's environmental policies and the 
implementation of the policies. The author concludes that the major 
impact of NEPA and noise standards has been the procedural 
requirement of preparing and analyzing impact statements and alter- 
natives with the public as a participant in the decision-making 
process. 6 references. (DCK) 


15082 Environment and technology: new frontiers for the social 
and natural sciences. Kapp, K.W. (Univ., Basel). J. Econ. Issues; 11: 
No. 3, 527-540(Sep 1977). 

From International congress of scientists on the human envi- 
ronment; Kyoto, Japan (16 Nov 1975). 
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The author believes that economists can make a worthwhile 
contribution to solving the problem of environmental disruption and 
environmental pe | Experts in the social and natural sciences, 
economists, and policy makers must engage in transdisciplinary 
research. Dr. Kapp feels that environmental disruptions and social 
costs are anything but exceptions or minor side effects of economic 
processes; rather, they are pervasive consequences having global and 
regional effects which alter not only the conditions and the quality 
of human life, but also may affect and endanger the process of social 
and economic reproduction. Persistent pollutions may affect the 
entire planet. Further subjects examined are the market mechanism 
as a causal factor and environmental policies and control. (MCW) 


15083 Pollution control costs in industry: an economic study. 
Atkins, M.H.; Lowe, J.F. Elmsford, NY; Pergamon Press Inc. 
(1977). 175p. . 

A major problem of contemporary econemic and social 
policy is the extent to which industrial pollution should be con- 
trolled. To this end a substantial amount of academic research has 
been carried out across the whole spectrum of science. Much theo- 
rizing and research has still to stand the test of time since environ- 
mental issues are essentially long-term, and there is considerable 
uncertainty in many natural and applied sciences about pollution and 
its control. In the sphere of economics, substantial advances have 
been made at the macro level concerning problems such as economic 
growth and the quality of life, but there are still many under- 
researched areas at the micro level. Little work has been done 
outside the U.S. on the impact of pollution controls on firms and 
industries in general, and small- and medium-sized firms in particu- 
lar. This book sets out to fill part of this gap. The first chapters deal 
with some important strands of economic theory underlying the 
problem of environmental pollution and later chapters analyze the 
results of over one hundred interviews conducted with firms on their 
pollution problems and means of abatement. 


15084 De facto limits to growth: Federal environmental policy 
and domestic energy development in the United States. Vietor, R.H.K. 
(Univ. of Missouri, Columbia). pp 352-359 of In Proceedings of the 
third annual UMR-MEC conference on energy: energy crisis, an 
evaluation of our resource potential. Morgan, J.D. (ed.). North 
Hollywood, CA; Western Periodical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

This paper argues that public environmental policy, since 
1969, has imposed de facto limits on the growth of America’s 
economy. A plethora of regulations, in response to widespread 
public resistance to industrial growth, has already circumscribed 
energy developments to the point of inertia. These national policies 
reflect changed public values, the implications of which should be 
acknowledged and evaluated by corporate and governmental energy 
planners and by the energy consumer as well. 40 references. 


15085 Economic aspects of imposed air standards. Hoag, J.H.; 
Reed, J.D. (Bowling Green State Univ., OH). pp 360-367 of In 
Proceedings of the third annual UMR-MEC conference on energy: 
energy crisis, an evaluation of our resource potential. Morgan, J.D. 
(ed.). North Hollywood, CA; Western Periodical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

Due to concern for the state of the environment, the Federal 
government passed laws forcing industry to accomodate the wishes 
of environmentalists. In particular the Clean Air Standards Act 
imposed a measure of air pollution and dictated an upper bound on 
the amount of allowable air pollution in terms of this standard. This 
paper attempts to investigate the impact of such a law in the context 
of a two-firm world. In the model each firm produces output and 
pollution so as to maximize profit. The pollution of all firms together 
is the variable which comes under constraint of the law. The model 
of this economy turns out to be a non-zero sum two-firm differential 
game, and the solution (Nash equilibrium) can be characterized. To 
obtain more concrete results with respect to the impact of the law on 
the firms’ output and hiring of inputs, a simulation of the model is 
attempted. 


15086 Detailed analysis of the environmental effects of energy 
utilization in the U.S. economy. Plass, H.J. Jr. (Univ. of Miami, Coral 
Gables). pp 368-380 of In Proceedings of the third annual UMR- 
MEC conference on energy: energy crisis, an evaluation of our 
resource potential. Morgan, J.D. (ed.). North Hollywood, CA; 
Western Periodical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

The total environmental social cost resulting from the con- 
sumption of various fuels used in the U.S. economy is analyzed by 
means of an equilibrium model including flows of energy, labor, 
goods, services, undesirable effects attributable to pollution, and 
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pollution-control services. The present mix of fuels, and three alter- 
native fuel mixes more strongly dependent on coal, are analyzed by 
means of the model. 


ENERGY RESOURCES 


REFER ALSO TO CITATION(S) 14456, 15063, 15074, 15078, 
15126, 15144, 15149, 15158, 15172, 15231, 15384 


15087 (BM-IC—8626) Mineral resources of the Trans-Alaska 
pipeline corridor. Mulligan, J.J. (Bureau of Mines, Washington, D.C. 
(USA)). 1974. 24p. of Tennessee Library, Knoxville (inter-library 
loan). 

The Bureau of Mines investigated reports of mineral deposits 
within 10 miles of the route of the proposed pipeline from Prudhoe 
Bay to Valdez. No producing lode deposits or lode prospects of 
possible national economic significance were found. Measured placer 
deposits in the route are of slight value except possibly some deeply 
buried gold placer deposits in the Fairbanks and Livengood Quad- 
rangles. The pipeline corridor crosses five belts of minerals, having 
potential economic value: (1) the north slope of the Brooks Range 
(oil, gas, oil shale, coal, phosphate); (2) the south slope of the Brooks 
Range (copper, gold); (3) the Livengood area (gold); (4) the Fair- 
banks area (gold, lead-silver, antimony); and (5) the Wrangell Moun- 
tains-Denali copper belt (copper-gold). The Jarvis Creek coal field, 
an eastern extension of the Nenana coalfield, is on the north side of 
this belt. Scattered along the corridor across the Chugach Mountain 
and in the vicinity of Valdez are a wide variety of metallic deposits 
that make up the eastern margin of the Chugach gold belt but do not 
seem to constitute a well-defined zone. 


15088 Swedish perspectives on the future of raw materials. Sohl- 
man, S. Resour. Policy; 3: No. 3, 189-194(Sep 1977). 

The author describes a study that was begun in 1975 to look 
at Sweden's long-term raw materials and resources. The study 
involves the construction of several possible international scenarios 
and examination of their implications for resource supply. The 
conclusion is that, while there may be political obstacles to growth 
over the next 25 years, there will not likely be any physical limits. It 
was also determined that it is difficult to write scenarios describing 
societal change, and new modes of development may be produced 
by new and different paradigms, attitudes, and values. 


15089 Energy resources map of Colorado. Denver; Geological 
Survey (1977). vp. 

Petroleum and natural gas data included on the map consists 
of age of producing rocks, the twenty-five largest fields, and loca- 
tions of pipelines, oil refineries, gas processing plants, and gas 
storage facilities. Information on geothermal fields indicates thermal 
springs or wells and known resource areas. Areas are indicated that 
are underlain with oil shale deposits. Positions of electric power 
generating stations and transmission lines are shown. Locations of 
isolated uranium mines, uranium districts, and uranium mills are 
indicated. All coal--bituminous and anthracite--deposits and mines 
are indicated whether strippable or underground. Precambrian rocks 
exposed at the surface, with the axis of major uplift and major 


depression drawn on top of the Precambrian rock, are mapped. 
(MCW) 


15090 Water and energy. Ellis, F. (Bureau of Reclamation, 
Washington, DC). pp 715-722 of In Proceedings of the third annual 
UMR-MEC conference on energy: energy crisis, an evaluation of 
our resource potential. Morgan, J.D. (ed.). North Hollywood, CA; 
Western Periodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

Energy self-sufficiency or independence from foreign oil im- 
ports depends critically on the yet-undeveloped domestic fossil-fuel 
resources, particularly for the production of heat, which can be 
utilized in the conventional and technically feasible thermal energy 
cycles of steam-electric generators and prime movers, which can 
easily be replicated. An integral facet of the complex domestic 
energy development undertaking is the availability of water that may 
be required to convert the vast domestic coal and oil shale resources 
into usable energy forms. An orderly utilization of water resources 
must receive attention if sufficient development of fossil-fuel-conver- 
sion energy systems is to materialize. Also, the water requirements of 
alternative energy sources, such as nuclear fast-breeder reactors and 
solar energy, which have not yet been demonstrated to be commer- 
cially viable, must be reviewed critically. 


15091 Energy, minerals, environment: how now brown cow. 
Wixson, B.G. (Univ. of Missouri, Rolla). pp 730-735 of In Proceed- 
ings of the third annual UMR-MEC conference on energy: energy 
crisis, an evaluation of our resource potential. Morgan, J.D. (ed.). 
North Hollywood, CA; Western Periodicals Co. (1977). 


ENERGY MANAGEMENT AND POLICY 1567 


From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

Energy, technical, social, political, economic, and environ- 
mental problems are all people-related problems that will continue to 
increase along with the world’s population. With growing demands 
for more energy and minerals along with constraints of protecting 
the environment, new approaches must be considered to these com- 
plex problems. Energy sources, modifications, alternatives, and new 
developments must be considered for the present as short-term 
resources (next 25-30 years) and in the future as long-range research 
necessary to develop and implement new technology (25 years on). 
In the immediate future, increased amounts of fossil fuels will be 
utilized for electrical generation and the concentrating and refining 
of metal resources. This approach to energy and related environmen- 
tal problems must emphasize a steady-state” system. To meet these 
objectives recommendations are presented for: a decreased personal 
energy demand, better energy management, practical evaluations of 
the cost/benefit ratio required for energy to produce fuels and 
minerals, and new considerations of environmental impacts by the 
total-system analyses of energy consumed and yielded. 


15092 Regional impacts of the energy crisis on agricultural pro- 
duction. Dvoskin, D.; Heady, E.O. (Iowa State Univ., Ames). pp 
803-812 of In Proceedings of the third annual UMR-MEC confer- 
ence on energy: energy crisis, an evaluation of our resource poten- 
tial. Morgan, J.D. (ed.). North Hollywood, CA; Western Periodicals 
Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

An interregional linear-programming model of U.S. agricul- 
tural production is used to analyze the regional economic conse- 
quences of higher energy prices and a severe energy shortage in 
1985. 


15093 Present status and projects of energy resources of Japan. 
Sato, M. (Japan Energy Economic Research Inst., Tokyo). Karyoku 
Genshiryoku Hatsuden; 27: No. 10, 928-944(Oct 1976). (In Japanese). 

Present status and projected activities for acquiring energy 
resources are presented together with the discussions about associat- 
ed problems. In the first part, the prospective amount of energy 
resources (coal, oil, natural gas, oil shale and tar sand, and uranium) 
in the world are presented. In the second part, the Japanese present 
status of energy import and development activities are presented and 
discussed. As for oil resources, the present status of domestic pro- 
ductions and prospecting activities are exposed. Projected interna- 
tional activities of many domestic oil companies for developing new 
oil fields abroad are also explained in detail. As for the liquid natural 
gas resources, the present status of import and domestic production 
are presented together with the discussions of associated problems. 
Projected world wide activities for prospecting new resources are 
also presented. Rather high costs of building mining facilities and 
tankers are emphasized in comparison with other energy sources. 
The similar presentations and discussions are also made for coal 
resources. Finally, the present activities of Japanese mining compa- 
nies and electric power companies for prospecting uranium re- 
sources are shortly presented. 


RESEARCH AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 14977, 15058, 15205, 15846 


15094 New results in the field of energetics concerning the prob- 
lems of non-nuclear energy research. Just, T. (Deutsche Forschungs- 
und Versuchsanstalt fuer Luft- und Raumfahrt e.V., Koeln (Ger- 
many, F.R.). Forschungsbereich Energetik). Dtsch. Forsch. Versuch- 
sanst. Luft- Raumfahrt Nachr.; No. 20, 834-842(Feb 1977). (In 
German). 

15 figs.; 5 tabs. 

Three fields of work of the "Research Section Energetics’ of 
the ‘Deutsche Forschungs- und Versuchsanstalt fuer Luft- und 
Raumfahrt e.V. (DFVLR) are reported on: 1) conversion of solar 
energy into thermal or electric energy; 2) tests concerning the 
quantitative determination of single stages during the formation of 
soot and the oxidation of hydrocarbons during the combustion 
process; and 3) basic principles for the development of high-energy 
lasers. 
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NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 14020, 14044, 14051, 14052, 
14055, 14056, 14057, 14101, 14102, 14103, 14104, 14105, 14106, 
14107, 14108, 14109, 14110, 14111, 14112, 14137, 14151, 14167, 
14620, 14703, 14733, 14751, 14753, 14756, 14870, 14877, 15171, 
15172, 15202, 15212, 15213, 15220, 16224 


15095 (BNL—22735) Long-term economic and environmental 
consequences of phasing out nuclear electricity. Behling, D.J. Jr.; 
Marcuse, W.; Lukachinski, J.; Dullien, R. (Brookhaven National 
Lab., Upton, N.Y. (USA)). Jun 1977. Contract EY-76-C-02-0016. 
102p. (CONF-770526—4). Dep. NTIS, PC A06/MF AO1. 

From ORSA/TIMS meeting; San Francisco, CA, USA (May 
). 


1977 

This study is one of a series of studies prepared by different 
modeling groups for Resources for the Future concerning the poten- 
tial energy/economic/environmental impacts that would result from 
a policy decision to halt any further construction of nuclear power 
plants. Wherever possible, each modeling group used the same set of 
model input-parameter values to estimate the impacts. This study is 
based on the use of an integrated modeling system incorporating the 
Data Resources Inc. Long-Term Interindustry Transactions Model 
(LITM), the Brookhaven Dynamic Energy System Optimization 
Model (BESOM), and several groups of interface equations. This 
model system is first described and then used to estimate four 
alternative energy/economic/environmental futures. In the Base 
Case scenario, it is assumed that growth in the nuclear sector will 
not be constrained by safety or security considerations, so that, when 
economical, nuclear reactors will build up at reasonable rates, in- 
cluding advanced uranium and breeder reactors, starting in 2000. In 
each of three alternative scenarios, future nuclear capacity is limited 
to that capacity which is either currently in operation or under 
construction, while coal production is permitted to expand, at most, 
by 5.4%/yr, 7.2%/yr, and 3.0%/yr. 


15096 (EPRI-ER—S510-SR) Fusion power: status and options. 
DeBellis, R.J.; Sabri, Z.A. (eds.). (McDonnell Douglas Astronautics 
Co., St. Louis, Mo. (USA)). Jun 1977. 140p. Dep. NTIS, PC A07/ 
MF AOI. 

The Electric Power Research Institute presents an overall 
review of the status of fusion power development, unique in its 
broad and up-to-date coverage of the worldwide fusion program. 
Both magnetic and inertial confinement are described. Options avail- 
able from the various confinement concepts, as well as the various 
fuel cycles, are discussed. The engineering challenges ahead as this 
technology evolves towards commercial fusion power are outlined. 
In addition to electric power production, other potential applications 
of this primary energy source are described. The utility requirements 
as currently perceived are presented, as well as the safety and 
environmental issues that must be addressed. The report has been 
reviewed both in the United States and by international reviewers. 


15097 Nuclear wastes: popular antipathy narrows search for dis- 
r- sites. Carter, L.J. Science; 197: No. 4310, 1265-1266(23 Sep 
1977). 

Local political attitudes now loom as large as geological 
criteria in the government's attempt to find sites for the permanent 
disposal of radioactive wastes. The strong popular antipathy aroused 
in some regions seems to have led ERDA to pin much of its hopes 
on the still-sympathetic attitude found in three western states: Wash- 
ington, New Mexico, and Nevada. 


15098 Nuclear safeguards. Hunze, J.O. (Energy Research and 
Development Administration, Chicago). pp 303-308 of In Proceed- 
ings of the third annual UMR-MEC conference on energy: energy 
crisis, an evaluation of our resource potential. Morgan, J.D. (ed.). 
North Hollywood, CA; Western Periodical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

Nuclear safeguards is an important issue that bears on the 
potential usage of nuclear energy as a viable electric power source, 
and an understanding of the issues and problems is necessary to 
resolve this issue. ERDA has a comprehensive and coordinated 
program directed toward providing the necessary base, both infor- 
mational and hardware-related, to resolve these issues. 


15099 National waste terminal storage program. Zerby, C.D. 
(Office of Waste Isolation, Oak Ridge, TN). pp 318-327 of In 
Proceedings of the third annual UMR-MEC conference on energy: 
energy Crisis, an evaluation of our resource potential. Morgan, J.D. 
(ed.). North Hollywood, CA; Western Periodical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

The National Waste Terminal Storage (NWTS) program has 
been established to provide facilities (Federal repositories) in various 
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deep geologic formations at multiple locations in the USA which 
will safely dispose of the commercial radioactive waste that must be 
delivered to a Federal repository for terminal storage. This paper 
presents an overview of the NWTS program and describes the 
stepwise approach that is being taken in meeting the objective of the 
program. 


15100 Building-up domestic enrichment capacity is emphasized. 
Interim report of AEC Nuclear Fuel Cycle Committee. Az Jpn.; 20: 
No. 10, 20-26(Oct 1976). 

This is an interim report presented by the Nuclear Fuel Cycle 
Committee of the Japanese Atomic oe Commission to recom- 
mend adequate policy lines in each field of the fuel cycle. As for the 
procurement of natural uranium, advice is given for both state 
authorities and for private companies (including electric utilities) on 
the basis of the “develop-and-import” policy. As for the procure- 
ment of enriched uranium, the urgency of the development of 
enrichment techniques and plants is emphasized together with the 
important role of the Power Reactor and Nuclear Fuel Develop- 
ment Corporation (PNC). As for reprocessing, it is confirmed that 
the construction and operation of the second reprocessing plant 
should be undertaken by private interests. The state authorities are 
advised to undertake revisions of the relevant laws, regulations, and 
standards. As for plutonium recycle, the demonstration of the use of 
plutonium with Fugen type heavy water reactors, as well as light 
water reactors is encouraged. As for the radiative waste disposal, 
advices associated with experimental ocean dumping, solidification, 
storage, and geological disposal are given. Finally, as for spent fuel 
transportation, problems associate with the physical protection and 
the safety of spent fuel transportation are treated. 


15101 Nuclear power, coal and energy conservation (with a note 
on the costs of a nuclear moratorium). Auner, P.L. Energy (Aust.); 1: 
No. 3, 301-313(Sep 1976). 

A programming model is used to explore some of the options 
by which the United States may realistically move away from its 
present heavy dependence on oil and gas to a more diversified 
energy economy, based on nuclear power and/or coal. Among the 
supply options considered are: the direct combustion of coal to 
generate electricity; the conversion of coal to synthetic fuels; the 
limited petroleum, natural gas and shale oil reserves; nuclear energy 
from light water reactors and, later, from distant future technical 
options. The author finds that, under a plausible set of assumptions, 
the present value of the benefits from both the fast breeder and coal- 
based synthetic fuels well exceeds their anticipated research and 
development costs. 


15102 Plutonium in nuclear energy. Sousselier, Y. (CEA Direc- 
tion des Productions, 92 - Chatillon (France). Sous-Direction du 
Plutonium). Rev. Gen. Nucl; No. 3, 209-217(1976). (In French). 

From One-day meeting on the ecology and toxicology of 
plutonium and transplutonium elements; Paris, France (11 Mar 
1976). 

The formation and transformation processes of plutonium are 
recalled. The plutonium production expected for the coming years 
considering the electronuclear programs which have been started 
the world over is estimated. Having described the problems arising 
at the level of reprocessing and manufacture of plutonium type fuel 
elements, the matters relating to waste conditioning and storage are 
considered. Finally, the various possible uses of plutonium (from the 
breeders to cardiac stimulators) are evoked and the possibility of 
using without any risk, although obviously with care, the so-called 
‘nuclear fuel of the future’ is considered. 


15103 Developing methods for establishing improved plant reli- 
ability. Zebroski, E.L. (Electric Power Research Inst., Palo Alto, 
CA); Lapides, M.E.; Johnson, L. Proc. Am. Power Conf.; 38: 71- 
84(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The current average capacity factor for nuclear electric gen- 
erating facilities is approximately 60 percent, virtually the same as 
that for large, modern fossil-fired units. There is a clear cost advan- 
tage for nuclear electrical generation in comparison to coal-fired 
units at a common performance level. Because of the accelerated 
increase in capital and fuel costs of coal-fired units, the nuclear units 
will usually exhibit a cost advantage even when operating at lower 
capacity factor values. The incentives for improvement follow from 
the utility objectives to provide electricity at the most economical 
rates possible and are reflected in reduced system fuel costs and 
capital requirements. These objectives require maximizing the pro- 
ductivity of existing or planned investments in nuclear generation. 
The requirements are to: (1) achieve and sustain the highest capacity 
factor consistent with each utility's electric transmission system 
configuration and demand; (2) accelerate the rate of attainment of 
operational “maturity” of new generation; and (3) avoid low-prob- 
ability but large-consequence forced-outage events. Nuclear unit 
productivity improvement involves utilities, regulatory agencies and 
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industrial and government research and development organizations; 
the efforts appropriate to each organization were identified in a 
previous study. Since no foreseeable set of warranties begins to 
cover the consequential costs of low performance, the greatest 
incentive for improvement rests with each individual utility. The 
paper addresses the methodology and information sources for pro- 
ductivity actions by utilities during unit procurement and design 
phases. 


15104 Uranium supply. Hogerton, J.F. (S.M. Stoller Corp., New 
York). Proc. Am. Power Conf.; 38: 110-115(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Utilities with nuclear commitments are concerned about some 
aspect of uranium supply. Some are concerned about lack of cover- 
age for near-term and long-haul supplies. All are concerned about 
what has happened in the market place and specifically, prices 
concerning uranium. The author reviews implications of these three 
concerns specifically from the United States standpoint. The views 
weigh heavily on a report by Edison Electric Institute, entitled 
Report on Uranium Supply (Task III). (MCW) 


15105 Plutonium recycle: the impact of indecision. Schubert, 
A.E. (Allied-General Nuclear Services, Barnwell, SC). Proc. Am. 
Power Conf.; 38: 116-121(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The deleterious effects of delays in reprocessing spent nuclear 
fuels are presented in detail. The reprocessing and plutonium recycle 
benefit calculates to be in excess of $10 million per year for each 
large reactor. This delay has resulted from the lack of resolution of 
the Generic Environmental Impact Statement on Mixed Oxide 
Fuels. As a result there has been indecision about going ahead with 
many aspects of nuclear investments. The impacts of this indecision 
on utilities, fuel reprocessors, energy resource conservation, plutoni- 
um disposition and the breeder program are described. (LTN) 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 14977 


15106 Costs for transport and distribution of energy. A contribu- 
tion towards their determination in the case of a domestic space 
heating supply. Schiffer, H.W.; Schmitt, D. Energiewirtsch. Tagesfra- 
gen; 27: No. 5, 328-336(May 1977). (In German). 

The article summarizes recently published information on 
transport and distribution costs in the field of energy. The main 
points arrived at are: (1) costs for the various energy carrier and 
individual supplies show great latitude; (2) costs in an unfavorable 
case are 37 times higher than those in a favorable supply alternative; 
(3) energy carriers transported by means of pipes, cables, etc., cause 
higher costs generally; (4) heating fuel oil is the cheapest supply 
alternative, district heating the most expensive; (5) in concentrated 
areas, energy carriers conveyed by pipe, cable, etc., come out 
relatively top; and (6) in less densely populated areas, mainly heating 
fuel oil and coke, and also electricity, should be considered. Figures 
for the various service areas and the different energy carriers are 
presented in tabular form. 


15107 Energy transportation. Banks, A.J.; Leemans, R.B. 
(Ebasco Services Inc., New York). Proc. Am. Power Conf.; 38: 649- 
660(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Alternative transportation systems relative to the delivery of 
electricity and coal are studied by Ebasco. The alternatives are: 
electric power transportation by transmission lines; coal transporta- 
tion by railroads, combined railroad and river barge systems, and 
slurry pipelines. This paper covers the transportation of these energy 
blocks in 1600-, 3200-, 6400-, and 9000-MW increments over dis- 
tances of 500, 900, and 1500 miles. After examining and comparing 
all the alternatives, the study concludes that the pipeline coal-energy 
transportation system in almost all cases is the most economic means 
of transporting energy. Except for large power blocks at long 
distances, rail-barge transportation systems, as defined is the paper, 
are the second most attractive alternative. Railroads, in half of the 
cases studied, proved to be the most expensive, especially in trans- 
porting large blocks. In general, transmission lines are compciitive 
with the rail and rail-barge systems when large power blocks are to 
be transported over long distances, but not for transport of small 
power blocks. (MCW) 
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WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 14532, 15354, 15355, 15380, 15381 


15108 District heating in Rotterdam. de Booij, J. (Gemeente- 
Energiebedrijf, Rotterdam (Netherlands)). Fernwaerme Int.; 6: No. 4, 
154-155(Aug 1977). (In German). 

There are extensive district-heating systems in Holland only 
in Utrecht and Rotterdam. This is perhaps due to the maritime 
climate; for example, in Rotterdam the temperature falls only in a 
few years to -10°C. In January the average temperature is 2.5°C 
above the freezing point. Typical for West Holland are also the high 
ground-water level and the soft ground, which require special mea- 
sures for the heating network. 


15109 Future of district heating in Holland. de Booij, J. (Ge- 
meente-Energiebedrijf, Rotterdam (Netherlands)). Fernwaerme Int.; 
6: No. 4, 152-153(Aug 1977). (In German). 

The author gives an extract from the reports issued by the 
‘Beleidsadviesgroep Stadsverwarming’ (Advisory Center for District 
Heating). This group was set up under the auspices of the Dutch 
Economics Minister. 


15110 Evaluation of secondary energy in the case of power-heat 
coupling. Kunst, B. (Fachhochschule Koeln (Germany, F.R.). Fach- 
bereich Versorgungstechnik); Hapke, J. (Thyssen Energie G.m.b.H., 
Essen (Germany, F.R.)). VIK (Ver. Ind. Kraftwirtsch.) Mitt.; No. 3, 
38-46(Jun 1977). (In German). 

7 figs.; 3 tabs.; 11 refs. 

Power-heat coupling, in view of steeply risen fuel prices since 
1974 and also in view of energy conservation efforts by all industrial 
enterprises using electric power and process steam, can gain in 
importance only if considerations concerning the various methods 
for apportionment of steam generation costs onto individual consum- 
ers come to the fore again. The authors of this contribution analyze 
on the basis of a simplified model of the supply system the possible 
methods of cost allocation. They find that, in a thermodynamic 
sense, Only those methods are justified that take the exergy content 
of the steam into account. However, in the end, neither the pure 
exergy method nor the arithmetic averaging of heat and exergy can 
stand up to an examination; nothing but the geometric average 
determination fulfils all thermodynamic and managerial economic- 
related requirements. 7 figs., 3 tables, 11 references. 


15111 Method to supply consumers with district heating. 
Schueller, K.H. (to Brown, Boveri und Cie A.G., Mannheim (Ger- 
many, F.R.)). German(FRG) Patent 2,532,850/A/. 10 Feb 1977. 15p. 
(In German). 

2 figs. 

With this method the cost of the long-distance heat transport 
are to be reduced, and the adaptability to a changing and/or increas- 
ing consumption is to increase. The inventor suggests heating a 
partial stream of the return-pass in the vicinity of the consumers with 
a heat pump to a useful temperature and to recirculate it directly to 
the consumers. The required heat is spent by a second partial stream. 
It is proposed to use air or gas (e.g., COz) in a closed circuit as a 
working medium for the heat pump. Further claims concern advan- 
tageous circuit connections, possibilities of regulation, and the 
energy utilization of the working medium. 2 figs. 


15112 Utilization of waste heat from electric power generation. 
Barclay, D.A.; Gaddy, J.L. (Univ. of Missouri, Rolla). pp 104-111 of 
In Proceedings of the third annual UMR-MEC conference on 
energy: energy crisis, an evaluation of our resource potential. 
Morgan, J.D. (ed.). North Hollywood, CA; Western Periodical Co. 
(1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

Waste heat from the generation of electricity in this country 
could supply all of our space heating needs and could make us 
energy independent. District heating seems to be the best means cf 
recovering sizable quantities of this energy. Economic projections 
show that district heating would be economical at today’s energy 
prices, in most cases. 


15113 On-site generation of electricity: an idea whose time has 
come. Casten, T.R. (Cummins Engine Co., Inc., Columbus, IN). pp 
813-818 of In Proceedings of the third annual UMR-MEC confer- 
ence On energy: energy crisis, an evaluation of our resource poten- 
tial. Morgan, J.D. (ed.). North Hollywood, CA; Western Periodicals 
Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

Generation of electricity, on-site, with recapture of waste 
heat can save many area concerns up to 50% on their total energy 
costs today and save up to 60% of the total fossil fuel presently used. 
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The very favorable economics result from increased utility cosis, a 
phenomenon of the past three years. The efficient use of fossil fuel is 
a feature of on-site power generation. This article traces the history 
of “total energy” and describes how and where on-site generation of 
electricity makes sense. 


CONSERVATION 


REFER ALSO TO CITATION(S) 15066, 15101, 15113, 15130, 
15204, 15311, 15329, 15323, 15384 


15114 (ORNL—5329) Transportation energy conservation data 
book: edition 2. Shonka, D.B.; Loebl, A.S.; Patterson, P.D. (Oak 
Ridge National Lab., Tenn. (USA)). Oct 1977. Contract W-7405- 
ENG-26. 567p. Dep. NTIS, PC A24/MF AO1. 

Separate abstracts are prepared for the six main chapters on 
the various characteristics of the transportation sector. Chapter 7 
provides the compilation of reference materials, and additionally, 
sections are devoted to a glossary, keyword index, and permuted- 
title index. (MCW) 


15115 (ORNL—S5320, pp 153-221) Energy characteristics. Rose, 
A.B. Oct 1977. 

In Transportation energy conservation data book: edition 2. 

Of prime importance to the consideration of energy conserva- 
tion measures is basic data on energy intensity and energy efficiency. 
This chapter, Chap. 2, presents statistics on energy use in absolute 
terms and also in terms of the efficiency of its use. Although the total 
energy picture is considered, emphasis is centered on the transporta- 
tion sector, which relies on petroleum products for 96.9% of its 
energy needs (constituting almost 53% of the total United States 
petroleum consumption). In Sect. 2.1 statistics are presented on the 
total gross energy use by consuming sectors and by major sources. 
Section 2.2 deals with the energy intensity and efficiency of the 
transportation modes. In Section 2.3, possible improvements in 
energy efficiency through technological and operational measures 
are presented. No immediate verification is possible, but it seems that 
improvements of about 20 to 25% are possible in most areas within a 
reasonable time frame. 33 references. (MCW) 


15116 (ORNL—5320, pp 223-253) Projections. Patterson, P.D. 
Oct 1977. 

In Transportation energy conservation data book: edition 2. 

To evaluate the impacts of new transportation technologies 
over time, it is necessary to have projections of future transportation 
demands and to have the associated energy demands to use as 
baselines. New energy efficient transportation policies and technol- 
ogies being developed by the Department of Energy are assumed to 
penetrate the market and to affect transportation demand. The 
resultant energy savings or fuel-switching benefits can then be 
calculated. The Data Analysis Branch, Transportation Energy Con- 
servation (TEC) Division, of the Energy Research and Develop- 
ment Administration (ERDA) has cotinually updated its baseline 
projections so that credible energy impact assessments can be made 
when various technological and policy changes are introduced. This 
chapter, Chap. 3, presents the aggregate and detailed (by mode) 
projections of transportation demand (passenger-miles traveled, ve- 
hicle-miles traveled, etc.) and of energy demand that TEC uses in its 
planning. These data have been obtained by analysis and selection 
from a number of projections made by other Government Agencies 
and researchers and by employing computer models. Some very 
recent studies have expanded the number of projections or scenarios 
that may be compared with the TEC Baseline Case. These compari- 
sons are made in the graphs and tables of this chapter. 


15117 (ORNL—S5320, pp 255-316) Government impacts. 
O'Connor, T.P. Oct 1977. 

In Transportation energy conservation data book: edition 2. 

The Federal government has actively participated in the 
development of the U.S. transportation system since the early 1800s. 
These early activities centered primarily around building 
transportation’s infrastructure and ensuring the safety of travelers. 
Since this time, it has assumed the responsibility of protecting the 
public from the abuse of monopolies, promoting fair competition, 
and developing and ensuring the continuation of vital transportation 
services. More recently, concern has focused on promoting a balance 
between environmental, social, and energy concerns in the formula- 
tion of transportation policies. There are three primary mechanisms 
that have become the focal points for government activities effecting 
energy conservation in the transportation sector: taxes and expendi- 
tures; regulatory activities; and research, development, and demon- 
Stration programs. The purpose of this chapter, Chap. 4, is to 
provide data which identify and, where possible, quantify these 
governmental activities and their impacts on energy consumption. 31 
references. 
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15118 (ORNL—5320, pp 317-390) Energy supply. Loebl, A.S. 
Oct 1977. 

In Transportation energy conservation data book: edition 2. 

Energy used by the transportation sector of the U.S. economy 
in 1976 totaled over 19 quadrillion Btu. This represents nearly 26% 
of the domestic energy consumption, and this percentage of the total 
energy consumption has been relatively constant for the past quarter 
century. This chapter, Chap. 5, is concerned with energy supply for 
the transportation sector. Petroleum products represent the source of 
nearly 97% of the energy consumed in the transportation sector. 
First, an overview of the growing role of petroleum imports in 
satisfying U.S. energy needs is presented, followed by a discussion 
on U.S. and world production of petroleum, U.S. reserves, and the 
product mix of U.S. refineries from 1950 to 1974. Crude oil imports 
and imports of refined petroleum products are the subject of the next 
section. The next area of discussion provides information on petro- 
leum prices over time for foreign and domestic sources and data on 
world petroleum reserves are presented in the next section. The final 
section presents data on the projected availability and potential use 
of synthetic and alternative fuels and their production and perfor- 
mance characteristics. 23 references. (MCW) 


15119 (ORNL—5320, pp 391-422) Transportation demand. 
Loebl, A.S. Oct 1977. 

In Transportation energy conservation data book: edition 2. 

This chapter, Chap. 6, examines the demographic and eco- 
nomic factors that influence transportation demand. U.S. population 
statistics now and in the future are considered. The transportation 
sector is examined in the context of the national economy. The level 
of demand for all types of transportation depends on the level of the 
gross national product. In addition, household and per capita income 
are often seen as important determinants of motor vehicle demand 
and usage. The aging of the U.S. population is also noted. Most of 
the economic statistics are presented in terms of 1975 constant 
dollars. Transportation as a percent of GNP has remained relatively 
constant since 1970. Data are tabulated on household income and 
personal expenditures on transportation. Historically, approximately 
13% of total personal consumption expenditures in the U.S. has been 
for transportation. The chapter concludes with some gross economic 
indicators such as the consumer price index and the relative purchas- 
ing power of the dollar. 18 references. (MCW) 


15120 (ORNL—5320, pp 5-152b) Characteristics of transporta- 
tion modes. Shonka, D.B. Oct 1977. 

In Transportation energy conservation data book: edition 2. 

An awareness of the characteristics of major transportation 
modes in the U.S. is essential to an understanding of transportation 
energy and conservation. This chapter gives a description of the 
transportation sector, focusing on vehicles, infrastructure, purchases, 
costs, fuel consumption, and use patterns. The seven sections present 
summary information on all of the transportation modes; details 
highway transportation data; deals with air transportation (U.S. 
public and private airport facilities); describes U.S. intensity rail 
network and contains data on the stock of freight and passenger cars 
as well as on rail se deals with transportation by water; details 
data on inventories of crude oil, product, and natural gas pipelines; 
and concludes with data on U.S. bicycle sales and ownership. 66 
references. (MCW) 


15121 (PB—268689) Carrying capacity analysis in context. Ap- 
plication to growth management in Hawaii. A report to the Eighth 
Legislature. (Hawaii Environmental Simulation Lab., Honolulu 
(USA)). Jan 1975. 47p. NTIS PC A03/MF AOl1. 

The report is submitted in response to SCR 53 of the Seventh 
State Legislature, State of Hawaii, requesting the Hawaii Environ- 
mental Simulation Laboratory to report to the Eighth State Legisla- 
ture regarding how its approach to understanding environmental 
interrelationships and managing environmental systems may be made 
applicable to the entire State, giving particular consideration to the 
problems of operationalizing such concepts as carrying capacity, 
overload, and areas of critical concern. 


15122 Human resources in electrical energy conservation. Day, 
T. (Central Electric Co., Fulton, MO). pp 200-203 of In Proceedings 
of the third annual UMR-MEC conference on energy: energy crisis, 
an evaluation of our resource potential. Morgan, J.D. (ed.). North 
Hollywood, CA; Western Periodical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

With America’s increasing inability to produce, secure, and 
conserve its Own energy resources, many social and technical 
changes will have to take place in order to shift the tide of events 
from an increasing dependence upon foreign imports of energy 
stocks. The first change which must take place is within us—to be 
aware of the need and impetus to conserve energy of all forms so 
that we may buy time in which to properly assess where we are 
going, how we are going to achieve energy independence, and once 
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we get there, how it will be managed. Electrical energy conserva- 
tion is but one means to help in this uncertain and timely journey. 


15123 Household recycling: a potential community service oppor- 
tunity for concerned engineers. Bosscher, J.P. (Calvin Coll., Grand 
Rapids). pp 293-297 of In Proceedings of the third annual UMR- 
MEC conference on energy: energy crisis, an evaluation of our 
resource potential. Morgan, J.D. (ed.). North Hollywood, CA; 
Western Periodical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

Initially, the multiple societal and environmental dividends of 
and imperatives for source-separation, household recycling for a 
concerned community are delineated and evaluated. Next, three 
proven models for establishment of a separation-based community 
recycling enterprise are described and contrasted. They are (a) the 
all-volunteer effort, (b) the non-profit corporation, and (c) the mu- 
nicipal operation. Finally, a series of low-cost, “battle-tested” recy- 
cling devices constructed from “junk” and ‘off-the-shelf’ compo- 
nents to aid in the implementation of a community recycling enter- 
prise are presented and plans provided. 


15124 Conservation of space and energy through use of the 
subsurface by planned excavation and conversion of mined areas. 
Stauffer, T. Sr. (Univ. of Missouri, Kansas City). pp 475-480 of In 
Proceedings of the third annual UMR-MEC conference on energy: 
energy crisis, an evaluation of our resource potential. Morgan, J.D. 
(ed.). North Hollywood, CA; Western Periodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

The use of subsurface space and especially the conversion of 
mined space into continuous tenure and occupance by uses second- 
ary to the mining venture effects a direct conservation of energy in 
utilizing the natural rock matrix temperatures and an indirect conser- 
vation of energy in making dual use of a land resource. These 
savings are furthered when planning occurs at the time of the rock 
removal so as to leave the mined space easily adaptable to functional 
and continuous use as warehouses, offices, and factories. A recent 
survey shows the continued expansion of underground development 
in the Kansas City area. This paper shows the rate of space produc- 
tion by limestone mining and the rate of development into secondary 
uses. The factors of space economy achieved through dual use of 
land and energy conservation through use of the natural subsurface 
temperature continue to attract business and industry. Comparisons 
of surface versus subsurface costs for developing and maintaining 
similar uses are explored. The extensive use of the subsurface where 
physically feasible indicates a potential savings in space use and 
energy conservation of national importance. 


15125 Local data and the role of price in energy conservation. 
Snyder, J.J. (Univ. of Colorado, Boulder). pp 481-488 of In Proceed- 
ings of the third annual UMR-MEC conference on energy: energy 
crisis, an evaluation of our resource potential. Morgan, J.D. (ed.). 
North Hollywood, CA; Western Periodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

A preliminary report is presented on an econometric demand 
study of residential electricity in Colorado municipalities. The data 
base consists of fifteen years of annual data for each of 33 communi- 
ties. This permits electricity price data to be taken directly from 
residential rate-schedules. 


15126 John Doe's wallet and Jane Doe's purse look at hometown 
recycling and energy conservation. Tryon, C.P.; Tryon, S.S. (CURE, 
Inc., Rolla, MO). pp 639-645 of In Proceedings of the third annual 
UMR-MEC conference on energy: energy crisis, an evaluation of 
our resource potential. Morgan, J.D. (ed.). North Hollywood, CA; 
Western Periodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

A national shift from the use of virgin raw materials to 
greater use of recycled raw materials could significantly reduce our 
nation’s energy needs. Local governments are slowly but increasing- 
ly establishing solid-waste recycling programs, but they are com- 
monly operated as “add ons” to the existing solid-waste-disposal 
system rather than being an integral part of it. The result is both 
energy and monetary waste, and the taxpayers have to pick up the 
bill. A case study from Rolla, Missouri, quantifies the energy conser- 
vation and monetary costs and benefits of a coordinated solid-waste 
disposal-recycling system. 


15127 Energy conservation opportunities for residential build- 
ings. Jones, J.W. (Univ. of Texas, Austin). pp 696-705 of In Proceed- 
ings of the third annual UMR-MEC conference on energy: energy 


ENERGY MANAGEMENT AND POLICY 1571 


crisis, an evaluation of our resource potential. Morgan, J.D. (ed.). 
North Hollywood, CA; Western Periodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

Residential energy use represents 22% of our national energy 
consumption. A number of recent studies have indicated that this use 
could be reduced by 30% without adversely affecting occupant 
comfort or convenience. Thus, there is increasing emphasis on the 
implementation of conservation measures in the residential sector. 
However, the majority of homeowners are still unable to confidently 
determine which of the many conservation options available will 
provide a reasonable return on their investment and significantly 
reduce their energy consumption. Consumers have been confronted 
with criticism for the use of small electric appliances at one extreme 
and overzealous promises as to the effectiveness of some building 
products at the other. This paper discusses the components of 
residential energy use and the opportunities for energy conservation 
in such a way as to alleviate some of the confusion. 


15128 Law for the saving of energy in buildings (act on energy 
conservation: EnEG of July 22, 1976; BGBI. I, S. 1873). Recht Steuern 
Gas- Wasserfach; 7: No. 11/12, 41-43(Dec 1976). (In German). 

Text and discussion of the law are presented. 


SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 13746, 15103, 15121, 15153, 
15157, 15165, 15171, 15198, 15210 


15129 (DOE/EIA—0015) 1977—1978 heating season: projected 
natural gas curtailments and potential needs for additional alternate 
fuels. (National Energy Information Center, Washington, D.C. 
(USA)). Nov 1977. 116p. Dep. NTIS, PC A06/MF AO1. 
Curtailments of natural gas requirements for end-use custom- 
ers at the national level during the 1977—1978 heating season 
(November—March) are projected to be 1.83 trillion cubic feet 
(Tcf). These projected curtailments are 60 billion cubic feet (Bcf) or 
3 percent lower than projections made for the 1976—1977 season 
with both projections based on assumptions of normal winter weath- 
er. The 60 Bcf of reduced curtailments is a net figure representing 
projected increases of 97 Bef in 23 states and decreases or no change 
totaling 157 Bcf in the remaining states. Projected gas curtailments at 
the national level for the 1977—1978 heating season are 155 Bcf 
lower than the actual curtailments reported for the 1976—1977 
heating season. The higher curtailments last season were influenced 
by colder-than-normal winter weather that occurred in many states 
east of the Mississippi River and in the upper Midwest. The 155 Bcf 
decrease in curtailments is a net figure resulting from projected 
reductions or no change totaling 217 Bcf in 34 states and projected 
increases of 62 Bcf in 16 other states. Actual gas curtailments 
reported for the 1976—1977 heating season were 531 Bcf higher than 
actual curtailments reported for the 1975—1976 season. The 1976— 
1977 winter weather was 13 percent colder than normal nationally, 
and the 1975—1976 season was 7 percent warmer than normal 
on population-weighted degree days). Reasons for changes in curtail- 
ments, projections of curtailments by type of customer, local areas 
subject to gas curtailments problems, availability of alternate fuels, 
and estimated magnitude of additional costs of substituting alternate 
fuels for curtailed gas volumes are given. 


15130 (ORNL/CON—17) Residential energy use to the Year 
2000: a regional analysis. Hirst, E.; Kurish, J.B. (Oak Ridge National 
Lab., Tenn. (USA)). Nov 1977. Contract W-7405-ENG-26. 5Op. 
Dep. NTIS, PC A03/MF AO1. 

A previous ORNL report (ORNL/CON-13) evaluates the 
national energy and direct economic effects of implementing various 
residential energy conservation programs. This report evaluates the 
effects of these programs in each of the ten Federal regions. The 
programs considered are those proposed in the National Energy 
Plan: appliance efficiency targets, thermal standards for construction 
of new residences, and weatherization of existing housing units. 
Implementation of these programs might cut cumulative (1977-2000) 
national residential energy use by 41 QBtu. Relative energy savings 
are highest in Regions 7 and 8 (11 and 10% respectively, of their 
baselines) and smallest in Region 9 (7%). The net economic benefit 
to the nation’s households of these three Federal programs is $21 
billion. Benefits exceed costs in each region; the benefit/cost ratio 
ranges from a low of 1.4 in Region 10 to a high of 2.0 in Region 6. 21 
tables, 8 figs, 19 refs., plus 10 p. computer printout. 


15131 (ORNL/TM—5890-S2) Energy availabilities for state and 
local development: 1973 data volume. Vogt, D.P.; Rice, P.L.; Pai, 
V.P. (Oak Ridge National Lab., Tenn. (USA)). Nov 1977. Contract 
W-7405-ENG-26. 268p. Dep. NTIS, PC A12/MF AO1. 

This report is one of a continuing series developed by ORNL 
with financial support from the Economic Development Administra- 
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tion to present the supply, demand, and net imports of seven fuel 
types for four final consuming sectors of BEAs, states, census 
regions, and the nation in 1974. The data are formatted to present 
regional energy availability from primary extraction as well as from 
regional transformation processes. As constructed, the tables depict 
energy balances between availability and use for each of the specific 
fuels. The long-term objective of the program is to pinpoint those 
regions where economic development potentials will most likely be 

ected by the availability of energy. This information coupled with 
specific knowledge of projected economic growth and employment 
distribution patterns can assist EDA in developing its grant-in-aid 
investment strategy. 


15132 (ORNL/TM—S5890/S3) Energy availabilities for state 
and local development: 1974 data volume. Vogt, D.P.; Rice, P.L.; Pai, 
V.P. (Oak Ridge National Lab., Tenn. (USA)). Nov 1977. Contract 
W-7405-ENG-26. 269p. Dep. NTIS, PC A12/MF AOl. 

This report is one of a continuing series developed by ORNL 
with financial support from the Economic Development Administra- 
tion to present the supply, demand, and net imports of seven fuel 
types for four final consuming sectors of BEAs, states, census 
regions, and the nation in 1973. The data are formatted to present 
regional energy availability from primary extraction as well as from 
regional transformation processes. As constructed, the tables depict 
energy balances between availability and use for each of the specific 
fuels. The long-term objective of the program is to pinpoint those 
— where economic development potentials will most likely be 
affected by the availability of energy. This information coupled with 
specific knowledge of projected economic growth and employment 
distribution patterns can assist EDA in developing its grant-in-aid 
investment strategy. 


15133 (PB—270467) Transportation in America’s future: poten- 
tials for the next half century. Part 1. Societal context. Final report. 
Curry, D.; Carlson, R.; Henderson, C.; Mandel, T.; Mitchell, A. 
(Stanford Research Inst., Menlo Park, Calif. (USA)). Jun 1977. 
Contract DOT-OS-60160. 131p. NTIS PC A07/MF AO1. 

The report describes four potential socioeconomic futures for 
the United States and their implications for transportation through 
2025. The futures--designated Success, Foul Weather, Disciplined 
Society, and Transformation--vary particularly in economic perfor- 
mance, climate, institutional structure, and personal values. For each 
future, Part 1 provides a detailed narrative account or scenario, 
accompanied by separate analyses of the energy, demographic, eco- 
nomic, and urban implications of each scenario. Part 2 provides 
demand forecasts for most modes; technology forecasts for twelve 
transportation modes and seven specific systems or technologies; and 
analyses of six critical transportation problems. 


15134 Energy substitution in U.S. manufacturing. Halvorsen, R. 
Rev. Econ. Stat.; 59: No. 4, 381-388(Nov 1977). 

Industrial energy demand is estimated for each Standard 
Industrial Classification (SIC) two-digit manufacturing industry 
using flexible cost functions to derive the systems of demand equa- 
tions. Industries are found to vary significantly in the characteristics 
of their energy demand. The price and quantity consumed of elec- 
tricity, fuel oil, natural gas, and coal are included in the model. 
Electricity demand is found to be the least responsive and fuel oil 
demand the most responsive to price. The results show a significant 
cross price as well as own price elasticity for all types of energy. 
Policy considerations should keep in mind that short-run responses 
of demand to price will be smaller than long-run effects. The effect 
of price changes on fuels used for power generation will also be 
cn in the demand for oil, natural gas, and coal. 19 references. 


15135 Econometric analysis of the variations in the demand for 
electrical energy in 1974 and 1975 in the United States. Uri, N.D. J. 
Inst. Fuel; 50: No. 404, 115-120(Sep 1977). 

An econometric approach is used in this paper in an effort to 
explain the 1974 and 1975 growth in kilowatt-hour sales of electrical 
energy in the United States. The principal determinants of essentially 
zero growth in 1974 proved to be large price increases coupled with 
conservation efforts. In 1975 the small growth in total sales resulted 
from the decline in sales to the industrial sector, which came about 
because of large price increases and the depressed level of economic 
activity. 


15136 Are present energy forecasts wrong. Marchetti, C. (Inter- 
nationales Inst. fuer Angewandte Systemanalyse (IIASA), Laxen- 
burg (Austria)). Bild Wiss.; 14: No. 7, 68-77(Jul 1977). (In German). 

Research shows that the consumption of energy during the 
past century was closely connected with the population increase. It 
is rising much more slow than various extrapolations of certain kinds 
of energy consumption suggest. Plans for the future are restricted by 
limited possibilities, since time and again new energy sources make 
those already in use obsolete. These developments seem to proceed 
according to their own lands, independent of economic systems, 
wars or political situations and can hardly be channeled. 
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15137 Energy 2000. Tendencies and perspectives. Kohle Heizoel; 
30: No. 7, 2-5(Jul 1977). (In German). 

The article gives a survey of energy demand forecasts until 
the year 1985. Latest estimates on the energy demand are about 20% 
lower than those made some years ago, starting from an economic 
growth rate of 4.5% per year. Within the various consumer sectors, 
a differentiated growth can be noted. Until 1985, the energy avail- 
able is predicted to be sufficient on the whole. It is individually 
discussed how the energy demand can be met by making use of the 
various primary energy carriers. (1 fig; 5 tables). 


15138 Energy supply in the German Federal Republic and West- 
ern Europe, especially considering the potential of oil and gas in the 
North Sea. Grathwohl, M. Brennst.-Waerme-Kraft; 29: No. 6, 233- 
238(Jun 1977). (In German). 

The structural development of primary energy consumption 
in the Federal Republic of Germany and Western Europe until 1990 
is described,; especially the supply situation in respect to petroleum 
and natural gas. After that, the potential of oil and gas in the North 
Sea and its influence on the North Sea are investigated. The expect- 
ed annual production rate and the influence on the supply situation 
of different countries in Western Europe are analyzed. Technologi- 
cal, economic, and political problems of the North Sea exploration 
are considered briefly. 


15139 Development of the energy consumption in the Federal 
Republic of Germany. A_ discussion contribution of the 
Mineraloelwirtschaftsverband. Oe/; 15: No. 6, 150-152(Jun 1977). (In 
German). 

On the basis of the overall economic development, the prima- 
ry energy consumption in the FRG according to energy carriers and 
sectors is estimated until 1990. Two estimates on the electricity 
demand indicate that there will be a shortage of supply in electricity 
from 1985 onwards, if as against the targets of the present energy 
policies a lower nuclear power plant capacity is assumed. The article 
concludes with a survey of possible developments in the consump- 
tion of petroleum until 1990. 


15140 Overview of energy supply and demand. Waterman, W.W. 
(Inst. of Gas Tech., Chicago). pp 501-521 of In Clean fuel from 
biomass and wastes. Chicago; Institute of Gas Technology (Mar 
1977). (In English and French) 

From Symposium on clean fuels from biomass and wastes; 
Orlando, FL, USA (25 Jan 1977). 

Available data on present and future energy sources are 
reviewed. It appears inescapable that while world reserves of fossil 
fuels are still large, such high levels and growth rates in energy use 
have been reached that continuation of the present trend threatens to 
exhaust our resources within a comparatively short time. The United 
States prospect is similar to the world picture. In addition it has 
special problems stemming from (1) the high level of industrializa- 
tion attained with consequent high gross national product and an 
apparent dependency on both high levels and growth in GNP for 
our economic prosperity, (2) the fact that the relative amounts of 
remaining natural gas, petroleum and coal reserves are grossly at 
variance with the proportions in which these resources are being 
consumed. Over the next fifteen years substantial progress should be 
made in applying both developed and emerging technologies to 
establish economic processes for producing synthetic gas and liquid 
fuels from coal and oil shale. In general, our remaining fossil fuel 
reserves should be considered as providing lead time for develop- 
ment of non-fossil sources of energy. Conservation of energy, by 
preserving fossil fuel resources, will extend this lead time and 
alleviate transitional problems. Recycling of metals, glass, etc. and 
the efficient utilization of carbonaceous wastes to produce fuels 
represent important and technically feasible methods of conserving 
energy. Production of biomass with conversion to combustible gas 
and liquids represents a natural method of carbon fixation, and an 
important source of fuels based on solar energy. It offers a route to 
synthesis gas, methane, higher hydrocarbons and organic chemicals 
that can be utilized long after fossil sources have been depleted. 


15141 Development of the energy distribution in the city of 
Brunswick. Vasel, M. (Stadtwerke Braunschweig G.m.b.H. (Ger- 
many, F.R.)). Energiewirtsch. Tagesfragen; 27: No. 1, 36-40(Jan 1977). 
(In German). 

The article gives a survey of the overall energy supply of the 
city of Brunswick, FRG. The supply gas, electricity, and district 
heating is reported on. Sales of these three energy sources have 
increased continuously during the past few years. The increase was 
low the average of the FRG because of smaller economic growth 
due to the frontier position of Brunswick. On the other hand, there 
was no dramatic slump as there was for other public utilities. During 
the past five years there have been annual increase, of 4.3% for 
electricity, 13.2% for gas, and 5.1% for district heating. Medium- 
term increase ratios of 3% for electricity, 8% for gas, 2% for district 
heating are expected.. 
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15142 Choosing future methods of power generation. Oprea, 
G.W. Jr. pp 91-96 of In Coal production and transportation: third 
annual conference, 1977. San Francisco; PLM, Inc. (1977). 

To achieve the estimated 75 percent increase in electric 
energy use by 1985 will require the following: a two-fold increase in 
the nation’s coal supply system to support the expected increase in 
coal-fired generating facilities; nuclear generating will have to in- 
crease nearly threefold; there will be a 22 percent increase in fuel oil 
consumption; there will be a reduction of natural gas consumption 
by 60 percent, based on 1976 figures; and geothermal and other 
esoteric generation forms under research and development will be 
no more than | percent of the nation’s total energy requirements. Up 
to this point in time, many programs supportive of responsible 
planning for our country’s need for power generation have been 
thwarted by constraints: lack of firm government commitment to full 
use of coal and uranium; delays in developing new coal mining 
capability. New mine capacity must be developed at a greater rate 
than the rate of consumption, due to depletion of existing mines over 
the next several years; the myriad controversies over clean air 
regulations. Environmental regulations must be based on reliable 
evidence that shows reasonable relationships between costs and 
benefits; doubts about the adequacy of coal transportation facilities; 
and uncertainties surrounding the mining and milling of uranium plus 
issues relating to closing the nuclear fuel cycle. In the absence of a 
meaningful energy policy, demand for electricity could exceed ca- 
pacity in 1985. Today’s growing energy problems could then 
become a raging storm. 


15143 Forgotten fundamentals of the energy crisis . Bartlett, 
A.A. (Univ. of Colorado, Boulder). pp 10-19 of In Proceedings of 
the third annual UMR-MEC conference on energy: energy crisis, an 
evaluation of our resource potential. Morgan, J.D. (ed.). North 
Hollywood, CA; Western Periodical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

In order to present the gravity of the energy problem, the 
author reviews some elementary mathematics. He represents the 
exponential growth of a resource consumption rate at a fixed percent 
per year; then the factor of populations growing exponentially is 
considered. He further determines the length of life of a finite 
resource when the rate of consumption is growing exponentially. 
Some specific data on coal and petroleum are summarized. The fact 
that the populace needs to be educated on the facts that are pub- 
lished is pointed out. The author cites particularly the statement 
made by the media and energy companies that U.S. coal supplies will 
last 500 years. What is not stressed is that current levels of produc- 
tion were used in establishing that figure—not considering the 
planned increase of coal production of 13 percent annually. "We 
must educate all of our people to an understanding of the arithmetic 
and consequences of growth, especially in terms of the earth’s finite 
resources,” he concludes. 23 references. (MCW) 


15144 Tradeoffs between energy conversion stages, environmental 
effects, and technical efficiency. Pagoulatos, A. (Univ. of Kentucky, 
Lexington). pp 96-103 of In Proceedings of the third annual UMR- 
MEC conference on energy: energy crisis, an evaluation of our 
resource potential. Morgan, J.D. (ed.). North Hollywood, CA; 
Western Periodical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

From analyzing the physical constraints in managing exhaust- 
ible and nonrenewable energy resources it follows that decisions 
concerning how far to convert a given energy resource should be 
made within an economic framework. The tradeoffs between con- 
version stages, environmental effects, technical efficiency, and uses 
satisfied by energy resources are then determined. In light of the 
direct and opportunity costs stemming from increased conversion 
Stages, the intertemporal allocative decisions for exhaustible and 
nonrenewable energy resources are derived. 


15145 Energy dilemma of Puerto Rico. Bonnet, J.A. Jr.; Perez, 
F.L. (Puerto Rico Water Resources Authority, San Juan). pp 218- 
227 of In Proceedings of the third annual UMR-MEC conference on 
energy: energy crisis, an evaluation of our resource potential. 
ash J.D. (ed.). North Hollywood, CA; Western Periodical Co. 
1 , 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

The energy problems of the island of Puerto Rico are dis- 
cussed in this paper. The conflict between the need to increase the 
industrial activity and the need to reduce the almost complete 
dependency on imported fuel oil is analyzed. Conservation measures 
and activities to promote the development of alternate energy 
sources are discussed. The case of Puerto Rico presents what can 
happen to a country that depends almost exclusively on foreign oil 
for its energy production. 


ENERGY MANAGEMENT AND POLICY 1573 


15146 Forecasting as an aid to establishing a national energy 
policy. Omurtag, Y. (Univ. of Missouri, Rolla); Murray, T.J. pp 247- 
254 of In Proceedings of the third annual UMR-MEC conference on 
energy: energy crisis, an evaluation of our resource potential. 
Morgan, J.D. (ed.). North Hollywood, CA; Western Periodical Co. 
(1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

This paper points out the importance of obtaining accurate 
estimates of short- and long-range energy needs for effective plan- 
ning. Among the forecasting methods discussed are time series 
analysis, causal methods, and qualitative methods. Each method is 
further classified according to its forms and analyzed with respect to 
its applicability to energy-related quantities. Included among the 
qualitative approaches is. the Delphi method, which is proposed for 
energy forecasting to aid in formulating a dynamic national energy 
policy. After a brief illustration of the essential features of the Delphi 
process, its possible use in formulating a national energy policy is 
explained. Its suitability to predict the effects of various policy 
decisions on energy-related matters and to gain insights that may not 
be available through the use of conventional techniques is empha- 
sized. 24 references. 


15147 When being morally responsible isn’t simple. Bube, R.H. 
(Stanford Univ., CA). pp 284-292 of In Proceedings of the third 
annual UMR-MEC conference on energy: energy crisis, an evalua- 
tion of our resource potential. Morgan, J.D. (ed.). North Holly- 
wood, CA; Western Periodical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

The energy problem does not yield to a simple solution. The 
author discusses ten simplifications that are sought, namely that: (1) 
the energy problem stands by itself; (2) the energy problem is caused 
totally by special elements or interests in society; (3) there really isn’t 
any energy problem at all; (4) the energy problem is totally the 
consequence of selfish or irresponsible human decisions; (5) the 
energy problem has nothing to do with selfish or irresponsible 
human decisions; (6) the energy problem can be solved without 
development of a variety of new sources of energy; (7) the energy 
problem can be solved simply by development of a variety of new 
sources of energy; (8) a major program of energy conservation is not 
needed; (9) energy conservation by itself, if successful, will not cause 
any problems of its own; and (10) energy production is not in itself 
destructive of human life and values. None of these are supported by 
the author; solutions must involve a high grade of technical under- 
standing and know-how. Solutions must also be guided by a total 
perspective on human life; solutions to energy problems cannot be 
segregated from population, food supply, or environmental concerns 
either. (MCW) 


15148 Energy independence. Andersen, A.T. (General Account- 
ing Office, Washington, DC). pp 544-549 of In Proceedings of the 
third annual UMR-MEC conference on energy: energy crisis, an 
evaluation of our resource potential. Morgan, J.D. (ed.). North 
Hollywood, CA; Western Periodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

The author enumerates the difficulties encountered in moving 
toward energy independence following the issuance of Project Inde- 
pendence Blueprint series. The need for such a measure is reviewed. 
To further the accomplishment of energy independence, the paper 
focuses on energy pricing. (MCW) 


15149 Midwest energy perspective. Bauer, R.H. (Energy Re- 
search and Development Administration, Chicago). pp 684-691 of In 
Proceedings of the third annual UMR-MEC conference on energy: 
energy crisis, an evaluation of our resource potential. Morgan, J.D. 
(ed.). North Hollywood, CA; Western Periodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

In reviewing the energy perspective, the author points out the 
regions’ resources and problems, then describes ERDA’s plans for R, 
D, and D, and finally, correlates the two. (MCW) 


15150 Analysis of APS schemes for meeting future thermal and 
electric power load variations in the Byelorussian SSR. Borovikova, 
A.M.; Bubnov, V.P.; Kovalev, S.D.; Lomasheva, N.I.; Nesterenko, 
V.B. ‘(AN Belorusskoj SSR, Minsk. Inst. Yadernoj ‘Ehnergetiki). 
Vestsi Akad. Navuk BSSR, Ser. Fiz.-Energ. Navuk; No. 3, 5-8(1976). 
(In Russian). 

Perspective diagrams of electric and thermal loads for Byelo- 
russia are reviewed and the ways of their realization are shown. The 
structure of fuel-energy and electric energy balances as well as the 
amonut of consumed heat and a volume of drainage water over 
Byelorussia to 1980 are given. A possible scheme of meeting power 
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and water requirements is considered for specific cities. Technical 
and economical comparison of variants of power and water supply 
on organic and nuclear fuel is made. As the calculations show a 
complex scheme of power and water supply on the basis of an 
atomic-water-heat-electric system (AWHES) using a fast reactor 
cooled by the dissociating N2O, (FDGR) is the most effective 
variant. The 335 Gcal/hr atomic boiler room (ABR) with high 
capacity gas-mazut boilers is proposed as an intermediate step in 
assimilating fast reactors with the N2O, dissociating coolant. The 
ABR will be able to cover maximum region loadings in the range of 
600-1000 Gcal/hr. Creation of AWHES on the FDGR base will be 
able to provide for simultaneous electric-power production, low- 
potential heat and nuclear secondary fuel to meet inherent fuel 
requirements. 


15151 Weltenergie-Evolution. Energie, groesster Konjunktur- 
traeger auch in Zukunft. (World energy evolution. Energy, biggest 
cyclical supporter in the future, too). Schieweck, E. Essen, Germany, 
F.R.; Verl. Glueckauf (1976). 59p. (In German). 

In this booklet the author describes the development of the 
world energy problems. Starting from the oil crisis in 1973, the need 
for reorientation in energy-economic questions is pointed out. 
Worldwide tendencies for the energy carriers petroleum, natural gas, 
nuclear energy, coal, and hydrothermal power are reported on. 
Finally, the energy problems of the various countries are presented; 
(7 tables). 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 13865, 14502, 15062, 15070, 
15075, 15081, 15084, 15128, 15146, 15148, 15174, 15203, 15224, 
15333, 15870 


15152 (CONF-770108—, pp 77-82) Legislation and environment. 
Schmitt, H.H. 1977. 

From Conference on evaluation of current developments in 
municipal waste treatments; Baltimore, MD, USA (26 Jan 1977). 

In Evaluation of current developments in municipal waste 
treatment. 

The view is expressed that the government, industry, and the 
public need to be open minded to the new energy alternatives that 
technological research is rapidly developing. Although government 
should determine general guidelines for technological development, 
the private sector is directly involved with these problems and 
should therefore take the lead in finding solutions. 


15153 (FEA/M—77/368) Role of foreign governments in the 
energy industries. (Department of Energy, Washington, D.C. (USA). 
Office of International Affairs). Oct 1977. 415p. Dep. NTIS, PC 
A18/MF AOl1. 

This study brings together a summary statement of how 
governments’ relationships with the energy industries have evolved 
in 36 of the world’s most important energy-producing or -consuming 
nations and through the various international institutions these coun- 
tries have established. This study does not attempt to develop policy 
recommendations; it does, however, provide a useful, extensive 
information background for those who are concerned with the 
direction and the political and economic consequences of a growing 
governmental concern with, and participation in, commercial energy 
activities. 

15154 (PB—268641) Rules and regulations of service for gas 
public utilities in Indiana. (Indiana Public Service Commission, In- 
dianapolis (USA)). 1976. 40p. NTIS PC A03/MF AO1. 

A partial listing of contents includes: records to be kept; 
location of meters and regulators; meter testing equipment and 
facilities; meter tests upon written request by customer to public 
utility; adjustment of bills; complaints and review; information pro- 
vided by utilities to applicants and customers; interruption of service; 
modification at customer's expense; filing and posting of rate sched- 
ules; and saving clause. 


15155 (PB—269299) Energy policy decision making, organiza- 
and national energy goals. Report to the Congress. (General 
Accounting Office, Washington, D.C. (USA). Energy and Minerals 
Div.). 24 Mar 1977. 55p. (EMD—77-31). NTIS PC A04/MF AO1. 
This report identifies a number of gaps in the energy policy 
decision-making process which show the need for better coordina- 
tion among agencies carrying out energy functions and for establish- 
ing a system of priorities among energy goals. In addition, the report 
discusses energy reorganization and several issues that the Congress 
should address in enacting legislation to reorganize the Federal 
energy structure. 


15156 (PB—270194) Coastal resources management: institutions 
and programs. Heikoff, J.M. (State Univ. of New York, Albany 
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(USA). Graduate School of Public Affairs). 1977. 282p. NTIS PC 
A13/MF AO1. 

This study examines the 1972 Coastal Zone Management Act 
and the different ways in which three states--Maine, Rhode Island, 
and Washington--have tried to implement it. Special attention is paid 
to state agency structures, state supervision of local land use regula- 
tion, the integration of resources management in the coastal zone and 
statewide, and public participation in program development. 


15157 New Zealand's energy supplies...past, present, and future. 
Stott, J.B. (Canterbury Univ., New Zealand). J. Inst. Fuel; 50: No. 
404, 139-146(Sep 1977). 

The aims of this paper are, first, to present the facts about the 
history, present position, and the likely future changes in New 
Zealand's energy supplies and patterns of use. Second, these facts are 
analyzed and their social and political implications discussed. New 
Zealand's strong dependence on oil is apparent and it is extremely 
important to notice that the supply of transport fuels is the largest 
single flow (apart from energy losses). 


15158 Energy situation of Siberia during the tenth Five-Year 
plan. Popyrin, L.S.; Savel’'ev, V.A.; Slavin, G.B. Arch. Ener- 
giewirtsch.; i. No. 7, 570-576(Jul 1977). (In German). 

4 refs. 

More than 60% of the potential oil resources of the Soviet 
Union, about 40% of its gas deposits, and 33% of its hydropower 
resources and oil fields are concentrated in Siberia. The largest 
power industry complexes will serve as a basis for the development 
of the Siberian power industry. In the course of the 10th Five-Year 
plan, they will take up practically the whole increase in oil and gas 
production and 90% of the increase in coal production. The devel- 
opment of Siberian electric power generation and the expansion of 
district heating networks will also be promoted. 


15159 Catalytic converter bypassers foiled. Omohundro, W.G. 
Environ. Midwest; 6-7(Jul 1977). 

To protect catalytic converters from being “poisoned” by 
leaded gasoline that wrecks controls on carbon monoxide and hydro- 
carbons from automobile exhaust fumes, EPA Region V began a 
crackdown on oil companies that allow use of underside nozzles on 
leaded gasoline pumps, permitting leaded gasoline to be injected into 
cars with converters. An administrative complaint was issued against 
Standard Oil Division of Amoco Oil Company citing 10 separate 
retail outlets that Amoco owns and/or leases in the Region and 
assessing the company a $6,000 civil penalty for each outlet for a 
total of $60,000. May 23, Mobil Oil Company was assessed an 
$18,000 civil penalty for violations at three separate outlets, and on 
June 9, Texaco, Inc., was fined $32,000 for violations at five separate 
outlets. 


15160 Outlines and basic values for the projection of the energy 
program of the government of the FRG. Tamchina, E. Erdoel Kohle, 
Erdgas, Petrochem. Brennst.-Chem.; 30: No. 6, 285-287(Jun 1977). (In 
German). 

In March 1977, the government of the FRG decided on 
outlines and basic values of energy policy. On this basis, the second 
projection of the energy program was to be elaborated in the autumn 
of 1977. Starting from an overall economic growth assumed at 4% 
per year, the consumption of primary energy is estimated for 1980 to 
1985. In principle, the government will continue its energy policy 
pursued until now, although some target values must be altered in 
contrast to former planning, due to a changed situation. At the same 
time a program for energy conservation is to be presented. 


15161 Topical questions of international energy policy. Michae- 
lis, H. Braunkohle; 29: No. 5, 177-188(May 1977). (In German). 

The author analyzes the situation on the energy market 
(national and international). The international energy policy, in 
particular in the USA, the IEA, the EC, and the socialist countries, 
is dealt with. An attempt is made to determine medium-term per- 
spectives in power supply, and long-term perspectives in power 
supply in relation to nuclear power. Some general principles for the 
future energy policy of the FRG are derived from the analysis. The 
‘New International Economic Order’ is dealt with in an appendix. 


15162 Alberta's energy future. Keeley, M.A. Can. Pet.; 18: No. 
5, 24-26(May 1977). 

An interview with Don Getty, Alberta’s energy minister, is 
reported. Discussed are incentives to drilling, federal government 
policy on development of heavy oil and the oil sands, industrial 
development of the oil sands, conservation, and Alberta’s coal 
policy. Coal development in Alberta will be agressive. Alberta coal 
= sen Hydro and coal gasification and liquefaction are dis- 
cussed. 


15163 Working toward a national energy policy. Fuqua, D. pp 
495-500 of In Clean fuel from biomass and wastes. Chicago; Institute 
of Gas Technology (Mar 1977). 

From Symposium on clean fuels from biomass and wastes; 
Orlando, FL, USA (25 Jan 1977). 
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Various facets of the overall picture that contribute to the 
establishment of a comprehensive national energy policy are dis- 
cussed. The need for reorganization of various Federal agencies in 
order to facilitate implementation of an energy policy is pointed out. 
Economic incentives that should make bioconversion more attrac- 
tive as an energy source are considered. (JGB) 


15164 World coal resources and the role of coal in the energy 
economy at the end of the century. Sore, J.C. Ind. Miner. (London); 
59: No. 2, 71-80(Feb 1977). 

Paper discusses world and EEC nuclear programmes, coal 
industry policies, and coking coal supplies. 


15165 Economical use of energy. Lantzke, U. (Organization for 
Economic Co-Operation and Development, 75 - Paris (France)). 
Keram. Z.; 29: No. 3, 115-116(1977). (In German). 

Developments in the petroleum market and energy consump- 
tion show that industrialized countries in particular have to strive for 
the development of alternatives to OPEC petroleum. Methods are to 
be developed allowing an increased use of coal within the frame- 
work set up by environmental legislation. The fact that this alterna- 
tive energy is also depletable must be considered. In order to achieve 
a worldwide, rational utilization of energy, 19 countries founded the 
International Energy Agency and agreed upon an international 
energy program including energy conservation programs and a 
regular exchange of experience. A similar procedure was agreed on 
by the EC. 


15166 Coal and a new administration in Washington. Price, R.V. 
pp 1-12 of In Coal production and transportation: third annual 
conference, 1977. San Francisco; PLM, Inc. (1977). 

From 3. conference on coal production and transportation; 
Denver, CO, USA (13 Apr 1977). 

See CONF-770466—. 

In this talk given a week before President Carter's Energy 
message of April 20, 1977, the author was apprehensive that the 
energy program would have contradictory features, would neglect 
Or minimize energy supplies, and be too environment-oriented. He 
pointed out that every policy has become politicized and many 
people polarized on some issues, such as natural gas price regulation, 
mandatory conversion of power plants to coal, energy taxes, etc. He 
expected energy conservation to be emphasized in the message. He 
also expected Congress to be slow in enacting energy legislation and 
was worried about the effects of leasing and strip mining legislation, 
the Clean Air Act effects on the use of coal, the mandatory conver- 
sion to coal, possible divestiture legislation, etc. Nearly a year later 
one can respect the author's foresight. (LTN) 


15167 Energy strategies and pecuniary calculation. Daly, H.E. 
pp 188-195 of In Proceedings of the third annual UMR-MEC confer- 
ence on energy: energy crisis, an evaluation of our resource poten- 
tial. Morgan, J.D. (ed.). North Hollywood, CA; Western Periodical 
Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 


More people are now beginning to take the position that our 
energy future is something to be planned, not predicted. Prediction 
should be confined to the domain of events that are beyond our 
ability to control or even influence. Some events are beyond the 
control of individuals (subject to prediction), yet are controllable by 
society as a whole (subject to planning). In referring to Lovins’ soft 
vs. hard energy paths and the choice of one or the other, the author 
Says it is neither a technical nor an economic decision that must be 
made, but the major social and moral decision facing our generation. 
He uses the approaches being applied on some present energy source 
development plans and points out their fallacies. In sum, he says 
prices help us to achieve an energy goal efficiently, but prices cannot 
indicate which goal should be chosen. (MCW) 


15168 Toward establishing a national energy policy. Gaddy, J.L. 
(Univ. of Missouri, Rolla). pp 228-236 of In Proceedings of the third 
annual UMR-MEC conference on energy: energy crisis, an evalua- 
tion of our resource potential. Morgan, J.D. (ed.). North Holly- 
wood, CA; Western Periodical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

The author feels that coal must become the predominant 
energy source for this nation for the next 50 to 100 years, and 
petroleum must be conserved for petrochemicals. Coal gasification 
and liquefaction are wasteful processes that will lead to unnecessar- 
ily rapid depletion of coal reserves. Generation of electricity with 
coal is a more economical means of using coal for energy and this 
technology is already available. This paper discusses the advantages 
of a coal-electric energy economy and how such an economy can be 
implemented. 
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15169 Need for a national energy policy. Weatherup, R.A.; 
Weatherup, R.G. pp 237-246 of In Proceedings of the third annual 
UMR-MEC conference on energy: energy crisis, an evaluation of 
our resource potential. Morgan, J.D. (ed.). North Hollywood, CA; 
Western Periodical Co. (1977). ; 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

This article is primarily about the energy shortage and possi- 
ble ways of dealing with it. There is a need for a broad, accurate, 
"big picture” discussion of our energy problem in a form that 
includes legal and political considerations. The basic problem is that 
petroleum products are being used faster in the U.S. than they can be 
produced from its own sources. Many of the other industrial nations 
have even more severe problems in that their economies have 
become dependent on oil and they do not have significant amounts 
of petroleum within their own borders. The shortage of petroleum 
also affects the underdeveloped countries in that they will not have a 
cheap and available source of energy to help them with their 
development. Within the last 70 years, petroleum has provided the 
world with cheap energy. At the present rate of consumption, all of 
the world’s easily available petroleum, including that in the Middle 
East, will be gone in 30 to 40 years. The purpose of this article is to 
explore some of the options currently available and to make recom- 
mendations for the use of energy sources other than petroleum and 
natural gas. In summary, the article presents the need for a national 
energy policy designed to conserve petroleum and natural gas. 


15170 Economic consequences of the Energy Policy and Conser- 
vation Act. Askin, A.B.; Farman, R.L. (Federal Energy Administra- 
tion, Washington, DC). pp 550-558 of In Proceedings of the third 
annual UMR-MEC conference on energy: energy crisis, an evalua- 
tion of our resource potential. Morgan, J.D. (ed.). North Holly- 
wood, CA; Western Periodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

The Energy Policy and Conservation Act was signed into 
law during December 1976 after a year of debate between the Ford 
Administration and Congress over energy policy. The Act estab- 
lished a compromise 40-month phased decontrol program for domes- 
tic crude oil prices. This paper employs macroeconometric simula- 
tion techniques to assess the impacts that the decontrol pricing 
policy will have on energy sector demand and supply conditions and 
on the general economy through 1978. 


FOSSIL FUELS 


REFER ALSO TO CITATION(S) 13664, 13864, 14195, 15057, 
15089, 15091, 15094, 15131, 15132 


15171 (BNL—50646) Energy reserves. Tessmer, R.G. Jr.; Car- 
hart, S.C.; Marcuse, W. (Brookhaven National Lab., Upton, N.Y. 
(USA)). Mar 1977. Contract EY-76-C-02-0016. 90p. Dep. NTIS, PC 
A04/MF AO1. 

There is an increasing concern about scarcity of the world’s 
remaining natural energy resources and, in particular, the future 
supply of oil and natural gas. This paper summarizes recent estimates 
of energy reserves and economic supply models for exhaustible 
resources. The basic economic theory of resource exhaustion is 
reviewed, and recent estimates of both discovered and undiscovered 
energy resources are presented and compared. Domestic and world- 
wide reserve estimates are presented for crude oil and natural gas 
liquids, natural gas, coal, and uranium. Economic models projecting 
supply of these energy forms, given reserve estimates and other 
pertinent information, are discussed. Finally, a set of recent models 
which project world oil prices are summarized and their published 
results compared. The impact of energy conservation efforts on 
energy supply is also briefly discussed. 53 references. 


15172 (PB—268966) Domestic energy resource and reserve esti- 
mates: uses, limitations, and needed data. Report to the Congress. 
(General Accounting Office, Washington, D.C. (USA). Energy and 
Minerals Div.). 17 Mar 1977. 59p. (EMD—77-6). NTIS PC A04/MF 
AOl. 

This report examines the Government's data on domestic 
resources and reserves of crude oil, natural gas, uranium, and coal. 
Estimating resources and reserves of these fuels can be greatly 
improved. 


COAL 


REFER ALSO TO CITATION(S) 13663, 13674, 13746, 13826, 
an ay 13854, 13858, 13865, 15101, 15164, 15166, 15168, 
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15173 (CONF-770210—12) Analysis of sensitivities of local so- 
cioeconomic impacts to variations in types and rates of coal develop- 
ment and to differences in local site characteristics. Stenehjem, E.J.; 
Hoover, L.J.; Krohm, G.C. (Argonne National Lab., Ill. (USA)). 
1977. Contract W-31-109-ENG-38. 84p. Dep. NTIS, PC A05/MF 
AO0l. 

From A.A. advancement of science conference; Denver, CO, 
USA (20 Feb 1977). 

For any given coal project, certain site-specific factors pres- 
age the nature and magnitude of the accompanying changes in 
= pe and employment. Proper attention given to these factors 
before energy facilities are sited can do much to mitigate socio- 
economic a For instance, in those counties where these 
economic and demographic factors indicate a high susceptibility to 
impact, the severe cycles of "boom-bust” growth conditions can be 
moderated considerably by merely phasing (extending over time) the 
construction of the facility. Where the option exists, the facility can 
be sited in an adjacent or nearby county where these factors indicate 
a greater assimilative capacity. Knowledge of factors that determine 
the absorptive capacities of potential sites can, at least, allow govern- 
ment and industry the option of reducing impact before it is created 
rather than simply attempting to mitigate the consequences if and 
when they materialize. Further analysis will determine whether 
these factors can be synthesized and combined to predict the relative 
assimilative capacities of counties faced with alternative forms of 
energy development. Initial results indicate that four measures may 
be sufficient to identify the relative assimilative capacities of coun- 
ties, namely: (1) absolute population size at the time of impact; (2) 
density of population in the county and surrounding areas; (3) 
proximity to the nearest regional trade center; and (4) existing 
relationship between basic and secondary employment. If results 
confirm the usefulness of these four measures in distinguishing 
between counties with high, medium, and low sensitivities to adverse 
local impacts, state and regional wee ty patterns can be easily 
evaluated with respect to their potentials for creating significant 
socio-economic problems. 


15174 (PB—269085) Evaluation of the analysis supporting Presi- 
dent Ford's veto of H.R. 25, the Surface Mining Control and Reclama- 
tion Act of 1975: Department of the Interior; Federal Energy Adminis- 
tration. Report to the Congress. (General Accounting Office, Wash- 
ington, D.C. (USA). Energy and Minerals Div.). 15 Apr 1977. 34p. 
(EMD—77-37). NTIS PC A03/MF AO1. 

This report is an evaluation of the rationale and methodology 
used by the Department of the Interior and the Federal Energy 
Administration to estimate the impact of H.R. 25, the proposed 
Surface Mining Control and Reclamation Act of 1975. The analysis 
— as the basis for President Ford’s veto of H.R. 25 on May 20, 


15175 Coal: safe base for energy supply and employment. Fiedler, 
F. Energie; 29: No. 7, 196-197(Jul 1977). (In German). 

On the basis of a much lower coal share in the primary 
energy consumption of the FRG on the one hand, and the continu- 
ously rising energy demand on the other hand, the author points out 
the ever increasing import dependence on account of the high 
proportion of petroleum as a primary energy carrier. However, the 
energy supply of a highly industrialized economy, such as the FRG, 
should be secured on a long-term basis; which, according to the 
author, is made possible by the use of national coal for energy 
generation. 


15176 Costs and economic impacts of proposed non-significant 
deterioration amendments to the Clean Air Act. Perl, L.J.; Wile, J.H. 
pp 42p, Paper 5 of In Outlook for coal: critical times for a critical 
uel, New York, NY. New York; Energy Bureau, Inc. (27 Jun 1977). 
The costs to consumers and other economic impacts of pro- 
posed non-significant deterioration (NSD) amendments to the Clean 
Air Act as they affect the electric utility industry are assessed. In 
icular, it compares the effects of the NSD amendments proposed 
in the Conference Bill (S253) with the rules initially proposed by the 
Environmental Protection Agency and with the bills previously 
proposed in the Senate and in the House. In addition, the provisions 
of the Conference Bill are evaluated in some detail. Because the 
NSD legislation affects generating capacity coming on-line after 
December 31, 1979, the impacts of this legislation will increase over 
time. For pu of this analysis, therefore, cost impacts are 
measured as of 1990 and for the period 1976 to 1990. The report 
describes the annual and cumulative impacts of the NSD legislation 
on consumer expenditures for electricity and on the capital and 
energy requirements associated with electric generation. In addition, 
the report describes the decreases in sulfur dioxide emissions and the 
cost per pound of sulfur dioxide removed for this legislation and for 
the Clean Air Act of 1970. To facilitate comparisons, all costs are 
expressed in constant 1975 dollars. 


15177 Texas lignite and New Mexico coal: fuel for Gulf area 
utilities. Love, C.O. pp 99-128 of In Coal production and transporta- 
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tion: third annual conference, 1977. San Francisco; PLM, Inc. 
(1977). 

Until recently it would have been foolish for utilities in the 
Gulf coast area to have considered using anything but natural gas to 
fire their boilers. However, in recent years the Texas Utilities Fuel 
company has been leasing lignite deposits in Texas and arranging to 
buy coal from New Mexico. The problems that arose in arranging 
the fuel contracts and especially for the transport of the fuels are 
described in some detail. It is estimated that 168 million tons per year 
will be required when the conversion program is complete. (LTN) 


15178 Prospecting and developing coal reserves in the Western 
Interior Coal Region. Robertson, C.E. (Missouri Geological Survey, 
Rolla). pp 449-455 of In Proceedings of the third annual UMR-MEC 
conference on energy: energy crisis, an evaluation of our resource 
potential. Morgan, J.D. (ed.). North Hollywood, CA; Western Per- 
iodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

Increased coal production in the Western Interior Coal 
Region is anticipated. Development of coal resources in the region 
is, however, beset by some serious problems including thin seams, 
high-sulfur content, and dissection by pre-glacial and contemporane- 
ous stream channels. Problems frequently encountered in prospect- 
ing and developing coal resources in the region are discussed. 


15179 Over one billion tons of coal in 1985: can the railroad 
industry handle it. Peppers, L.C. (Creighton Univ., Omaha). pp 752- 
759 of In Proceedings of the third annual UMR-MEC conference on 
energy: energy crisis, an evaluation of our resource potential. 
Morgan, J.D. (ed.). North Hollywood, CA; Western Periodicals Co. 
(1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

Any evaluation of our country’s resource potential must 
carefully consider the transport network and the constraints it places 
upon future energy development and growth. The Federal govern- 
ment has a vague goal of energy independence (or, at least, less 
energy dependence), but it has not developed a coherent energy 
plan—a critical element of which is energy transport. The paper 
analyzes the uncertain coal outlook facing the rail industry, trans- 
lates these coal scenairios into alternative financial projections for 
the rail sector, and clarifies the most urgent Federal decisions needed 
in the energy-transport policy matrix. The rail industry is being 
asked to make substantial long-run financial commitments even 
though it is unclear how much coal will be produced and what the 
intermodal split will be between rail, truck, pipeline, and barge. Such 
uncertainty raises the specter of numerous railroads chasing after the 
same coal transport business. The success of any coal-centered 
energy policy is, therefore, directly linked to the Federal 
government's ability to simultaneously formulate an internally con- 
sistent set of national energy and transportation policies. It is shown 
that failure to consider the energy-induced pitfalls facing the railroad 
industry could lead to severe financial strain on the “strong” West- 
ern roads, and thus a counter-productive energy policy. 


PETROLEUM 


REFER ALSO TO CITATION(S) 13867, 13919, 13920, 13943, 
15067, 15073, 15138 


15180 Worldwide market forces threaten North Sea wealth. 
Booth, D. Engineer; Special Issue: 140, 141, 143, 145(1977). 

The challenges that the petroleum industry faces in winning 
all the oil resources in the North Sea are reviewed. All these 
hydrocarbons that will soon sustain governments, bolster the stan- 
dard of living, and bring profits to investors will one day be gone, 
perhaps. The author says, “if demand for oil continues to rise by a 
few percent each year for the next 25 years the prospect of the 
North Sea drained of its riches is real. Even if Britain makes no more 
demands on it than those needs of today, the global concept of the 
oil business will mean that other markets will place the North Sea 
reserves at risk of exhaustion. Two major factors affect this assump- 
tion: market forces and government-implemented depletion rates.’ 
After explaining these two assumptions, the author graphically por- 
trays what life will be like when petrol becomes a luxury item. It is 
forgotten that the hydrocarbons are being consumed in a lifetime, 
when it took several millions of years to put them together. (MCW) 


15181 World oil supplies and the next 25 years. Eyer, J.A. 
(Univ. of Missouri, Rolla). pp 20-30 of In Proceedings of the third 
annual UMR-MEC conference on energy: energy crisis, an evalua- 
tion of our resource potential. Morgan, J.D. (ed.). North Holly- 
wood, CA; Western Periodical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 
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See CONF-761038—. 

Petroleum must become a more efficiently used commodity 
while alternative energy sources are developed, but it will remain in 
high demand as long as the worldwide availability is assured, regard- 
less of the influence of the OPEC nations. The availability of 
petroleum on a country-by-country survey shows clearly that there 
are large known recoverable reserves as well as large potential for 
discovering added reserves. However, the highly industrialized na- 
tions do not have adequate petroleum supplies, and this will prob- 
ably not change as long as petroleum remains as the primary energy 
source. 


15182 Demand and supply of world petroleum and its conse- 
quences for agricultural economic development. Vellianitis-Fidas, A. 
(Dept. of Agriculture, Washington, DC). pp 146-155 of In Proceed- 
ings of the third annual UMR-MEC conference on energy: energy 
crisis, an evaluation of our resource potential. Morgan, J.D. (ed.). 
North Hollywood, CA; Western Periodical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

The concerns related to the increased cost of petroleum in 
1974 and 1975 centered around the enormous transfer of funds 
needed to pay for petroleum imports by most countries. Although 
this transfer is successfully taking place in the developed countries, it 
is taking place with serious long-run external financial consequences 
for the less-developed countries. In addition, these countries’ contin- 
ued agricultural development will probably depend on finding new 
paths to agricultural efficiency that are not as dependent on high- 
priced fuels. 


15183 Energy status in Puerto Rico: an assessment of the petro- 
leum situation. Rigau, J.J. (Office of Petroleum Fuels Affairs, San- 
turce, Puerto Rico). pp 204-211 of In Proceedings of the third annual 
UMR-MEC conference on energy: energy crisis, an evaluation of 
our resource potential. Morgan, J.D. (ed.). North Hollywood, CA; 
Western Periodical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

This paper covers selected aspects of the energy status in 
Puerto Rico, with particular consideration to the relation between 
energy and economic development. A historical perspective of the 
development of the petroleum-petrochemical sector is given with 
consideration of policy aspects and current efforts to reinstate past 
comparative advantages with the Gulf Coast. 


15184 Lag effects of own-price and income on the demand for 
gasoline. Danielsen, A.L.; Hill, R.C. pp 500-507 of In Proceedings of 
the third annual UMR-MEC conference on energy: energy crisis, an 
evaluation of our resource potential. Morgan, J.D. (ed.). North 
Hollywood, CA; Western Periodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

There have been a number of studies attempting to determine 
income and price elasticities of demand for petroleum products. The 
purpose of this paper was to formally investigate the time distribu- 
tion of the income and price variables on the demand for gasoline in 
the United States during the time period 1949-1973. Gasoline was 
selected because it is the principal refined-petroleum product. How- 
ever, the more fundamental purpose was to contribute to the meth- 
odological literature and to suggest statistical procedures to more 
nearly approximate the true lag structure of selected independent 
variables. The paper is organized thusly: Section II briefly surveys 
the model specifications used in some recent and important gasoline 
demand studies; it becomes apparent that the analysis of lag distribu- 
tions is not very highly developed at present. Section III outlines 
some distributed lag models and develops the rationale for the model 
used in this study. Section IV presents the empirical analysis and 
Section V is the conclusion. The net result of this analysis is that 
income and price elasticities are estimated within the framework of 
time. 


15185 Functional form analysis of the demand for refind-petro- 
leum products. Danielsen, A.L.; Agarwal, M.L. pp 508-513 of In 
Proceedings of the third annual UMR-MEC conference on energy: 
energy crisis, an evaluation of our resource potential. Morgan, J.D. 
(ed.). North Hollywood, CA; Western Periodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

This study focuses upon the demand for gasoline, distillate 
fuel oil, and residual fuel oil, and is thus a study of the demand for 
the principal refined-petroleum products. Gasoline is mostly used in 
cars, trucks and buses for transport; distillate fuel oil is used in 
households and in the commercial sector for heating, but also in the 
transport sector--trucks, buses, railroad engines--and in industrial 
equipment (i.e., as diese] fuel); and residual fuel oil is used extensive- 
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ly as a boiler fuel in the industrial sector and for the generation of 
electricity. The study is organized along the following lines: Section 
II describes the functional form used to analyze the complex interre- 
lations; Section III presents the empirical findings; and Section IV is 
a brief conclusion. 


15186 Post World War II crude oil prices: collusive or competi- 
tive pricing. Kymn, K.O.; Page, W.P. (West Virginia Univ., Morgan- 
town). pp 524-531 of In Proceedings of the third annual UMR-MEC 
conference on energy: energy crisis, an evaluation of our resource 
potential. Morgan, J.D. (ed.). North Hollywood, CA; Western Per- 
iodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

The study presents a crude oil market model explaining the 
trend in crude oil prices, 1945-1976. The competitiveness of the 
market is assessed in terms of this model. 


15187 Information externalities and the structure of the petro- 
leum exploration industry. Rockwood, A.D. (Washington Univ., St. 
Louis). pp 532-538 of In Proceedings of the third annual UMR-MEC 
conference on energy: energy crisis, an evaluation of our resource 
potential. Morgan, J.D. (ed.). North Hollywood, CA; Western Per- 
iodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

This paper analyzes the structure and performance of the U.S. 
petroleum exploration industry. Particular attention is focused upon 
potential economies of scale and spillover benefits in the production 
of information. Data on market shares, production inputs, and own- 
ership of unproven oil prospects are considered in this study. The 
effects of institutional arrangements, such as joint ventures, are 
evaluated in light of the information externalities and policy actions 
directed toward them. 


15188 Planning for future oil supply disruptions. Mehocic, G.R. 
(Federal Energy Administration, Washington, DC). Proc. Am. Power 
Conf.; 38: 778-784(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Electric utilities account for approximately 50 percent of 
United States residual fuel oil consumption. Since about two-thirds 
of residual fuel oil historically has been imported, an effective 
embargo of lengthy duration could have a significant impact on 
utility fuel availability, especially on the northeastern of the 
country where residual fuel oil fuels about 65 percent of electricity 
generation and where imports have accounted for about 85 percent 
of the residual fuel oil supply. Any oil that can be conserved by 
electric utilities would mean a reduction in oil imports. Some mea- 
sures are discussed that utilities could practice. The need for conser- 
vation practices to reduce electric power demand is cited. Utilities 
could add to their stock levels to provide a 90-day supply. Another 
step utilities should consider in their embargo contingency plans 
would revolve around developing tie-ins with coal, nuclear, or 
hydropower plants. In emergencies, utilities could share. Utilities are 
advised to maintain historical consumption data on consumers to 
formulate an allocations program in time of disruptions. (MCW) 


NATURAL GAS 


REFER ALSO TO CITATION(S) 13867, 13943, 13954, 15129, 
15154, 15180 


OIL SHALES AND TAR SANDS 


15189 Devonian—Ohio shale productive potential. Hennington, 
W.M. (Mitchell Energy Corp., Houston, TX). pp 31-39 of In Pro- 
ceedings of the third annual UMR-MEC conference on energy: 
energy crisis, an evaluation of our resource potential. Morgan, J.D. 
(ed.). North Hollywood, CA; Western Periodical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

The Devonian-Ohio Shale has tremendous producible hydro- 
carbon reserves that can currently be located and produced by 
slightly modified exploration, development, and bore-hole stimula- 
tion techniques. Drill-site selection utilizing depositional structural 
relationships to locate the natural compaction fracture reservoir 
could improve productivity. The Devonian-Ohio Shale is significant- 
ly different from the Western Oil Shale since it has primary oil and 
gas production. This hydrocarbon source could substantially con- 
tribute to short-term energy needs and the Self-Help Energy Pro- 
gram. 


15190 Developing an experimental oil shale mine. Utter, S. 
(Bureau of Mines, Denver). pp 471-474 of In Proceedings of the 
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third annual UMR-MEC conference on energy: energy crisis, an 
evaluation of our resource potential. Morgan, J.D. (ed.). North 
Hollywood, CA; Western Periodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

As part of their energy research and development program, 
the Bureau of Mines is developing an experimental oil shale mine 
facility in the central Piceance Creek Basin of northwestern Colora- 
do. This paper describes the results of their exploration program and 
hydrological investigation, the preliminary mine layout, and plans 
for the large-diameter bored shaft. 


HYDROGEN AND SYNTHETIC FUELS 


REFER ALSO TO CITATION(S) 14195 


ELECTRIC POWER 


REFER ALSO TO CITATION(S) 14620, 15112, 15122, 15125, 
15135, 15139, 15229, 15230 


15191 (NP—22122) Evaluations of utility supply forecasts. Final 
report. (Teknekron, Inc., Berkeley, Calif. (USA). Energy and Envi- 
ronmental Engineering Div.). 14 Oct 1976. vp. TIC. 

Each electric utility in California submitted an electricity 
supply forecast for the period 1976-1995 in accordance with AB 
1575 and regulations of the California Energy Resources Conserva- 
tion and Development Commission. The data were assembled from 
the various utilities and detailed results are presented graphically and 
in tables in four appendices. Five topical areas were assigned for 
Teknekron’s effort in extracting information from the supply fore- 
casts submitted by the utilities: (1) summarization and comparison of 
supply forecasts; (2) review of the consistency of the reported 
electricity planning process; (3) analysis of standby reserves; (4) 
identification of capacity improvements to the present system; and 
(5) analysis of fuel needs and contracted amounts. For (4), the supply 
forecasts provided insufficient data for the plant-specific analysis 
required to identify potential improvements. 


15192 Peak-load pricing for Massachusetts: DPU orders 
statewide rate reform. Energy Res. Rep.; 3: No. 21, 1-2(21 Nov 1977). 

In what may be the first step of a utility-commission stampede 
toward rate reform, the Massachusetts Department of Public Utili- 
ties has ordered statewide peak-load pricing of electricity. The Oct. 
20 order affects all electricity consumers within the state--industrial, 
commercial and residential. At least 20 other states have an experi- 
mental or limited form of peak-load pricing, but the Massachusetts 
mandate is the first of such broad scope in the nation. Three states-- 
California, New York, and Wisconsin--have peak-load rates for large 
industrial and commercial users and Illinois recently ordered Com- 
monwealth Edison, its largest utility, to adopt peak-load pricing for 
its industrial and commercial users. 


15193 System operation at optimal cost. Frank, C.J. EPRI J.; 
No. 9, 14-18(Nov 1977). 

Research by the Electric Power Research Institute (EPRI) is 
aimed at having the power system operator’s performance balance 
reliable power with economy. The system operator, responsible for 
generating power as it is needed, must also have enough reserve 
capacity available to meet sudden fluctuations in demand. He must 
maintain a stable operation, system security, and reliability among 
the system's interconnections with its neighbors. The North Ameri- 
can Power System Interccnnection Committee (NAPSIC) was orga- 
nized in 1962 to set minimum operating criteria for cooperating 
utilities under normal and emergency conditions. Disagreement has 
evolved over the cost variable of tracking a fluctuating load com- 
pared to maintaining a constant generating level. Utilities also dis- 
agree on their responsibility for electric clock accuracy. EPRI has 
funded five projects designed to (1) analyze individual member 
performances in an interconnected system, (2) study area control 
with a digital computer simulator, (3) examine turbine generator 
operator constraints and improve dispatch methods, (4) improve fuel 
allocation efficiency, and (5) develop a practical computer program 
for coordinated fuel dispatching. EPRI has identified several other 
areas where research is needed, including real-time data equivalence, 
security analysis, load management, and plant availability. (DCK) 


15194 Calculation of budgeted costs as an instrument of operating 
supervision and control. Rothenberg, H.F. (Vereinigte Elektrizitaets- 
werke Westfalen A.G. (VEW), Dortmund (Germany, F.R.)). 
Elektrizitaetswirtschaft; 76: No. 16, 537-542(Aug 1977). (In German). 

For about ten years a few electricity supply undertakings 
have used the calculation of budgeted costs for the purposes of 
operating supervision and control. On the basis of the aims named in 
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the overall planning the author introduces the possible applications 
of calculating forecast costs which, as a main part of the overall 
planning, is particularly suitable for an estimated/actual comparison 
in the case of electricity supply undertakings. He also discusses 
shortly the problems in planning the amounts to be employed and 
gives a report on experience with application of forecast cost calcu- 
lation. (2 figs., 2 tables, 11 refs.). 


15195 Fuel consumption of thermal power stations in the EC, in 
Teal. VIK (Ver. Ind. Kraftwirtsch.) Mitt; No. 3, 53Jun 1977). (In 
German). 

Short communication only. 


15196 Interim supply in the electricity industry. Strassburg, W. 
Energiewirtsch. Tagesfragen; 27: No. 6, 429-433(Jun 1977). (In 
German). 

With refs. 

The interim supply or the so-called ‘condition without a 
contract’ can occur within the framework of energy supply in the 
relationship between 1) public utility and tariff customer, 2) public 
utility and the special last-in-line consumer, 3) supplying and distrib- 
uting public utility, 4) public utility and territorial administrative 
body. The present contribution deals with the cases named under (3) 
and (4). Cases (1) and (2) were dealt with in a previous article. 
Relevant contract clauses and laws and their effects on contracting 
partners are discussed. 


15197 Interim supply in the electricity industry. Strassburg, W. 
Energiewirtsch. Tagesfragen; 271: No. 5, 358-361(May 1977). (In 
German). 

41 refs. 

The interim supply or the so-called ‘condition without a 
contract’ can occur within the framework of energy supply in the 
relationship between: 1) public utility and tariff customer, 2) public 
utility and the special last-in-line consumer, 3) supplying and distrib- 
uting public utility, 4) public utility and territorial administrative 
body. The contribution at hand deals with the cases under 1) and 2); 
cases 3) and 4) are dealt with in an article to be published. Relevant 
contract clauses and laws and their effects on contracting partners 
are discussed. 41 references. 


15198 Future growth of electric power demand in the South 
Atlantic region. Chern, W.S.; Caudill, S.B.; Holcomb, B.D.; Lin, 
W.W. (Oak Ridge National Lab., TN). pp 489-499 of In Proceedings 
of the third annual UMR-MEC conference on energy: energy crisis, 
an evaluation of our resource potential. Morgan, J.D. (ed.). North 
Hollywood, CA; Western Periodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

A reliable forecast of electricity demand is essential for evalu- 
ating the future need for additional electricity generating capacity. 
In this paper, an econometric model is developed that estimates the 
quantitative relationships between various demand components and 
their casual factors for the South Atlantic Region. This econometric 
model is then used to forecast demand based on alternative future 
scenarios. The forecasting model developed embodies the following 
important features. First, the model is regional, and it provides state- 
by-state forecasts. Second, the model takes into account both short- 
run and long-run responses to several exogenous changes; therefore, 
it is a dynamic model. Third, the model is sectoral; it forecasts 
demands for the residential, commercial, and industrial sectors. 
Finally, a simultaneous-equations model consisting of one demand 
equation and one price equation was developed. Thus, the model 
reflects the interaction of demand and supply occurring within a 
declining block-rate price structure. 31 references. (MCW) 


15199 Sample design for electricity pricing experiments: antici- 
pated precision for a time-of-day pricing experiment. Aigner, D.J. pp 
777-783 of In Proceedings of the third annual UMR-MEC confer- 
ence on energy: energy crisis, an evaluation of our resource poten- 
tial. Morgan, J.D. (ed.). North Hollywood, CA; Western Periodicals 
Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

The primary goal of a pricing experiment is basically the same 
as that for an experiment in direct load control: To discover the 
effects of time-of-day pricing on the shape of the daily load curve for 
a particular customer or class of customers. For the pricing experi- 
ment, it is also of interest to know how those effects are related to 
the pricing structure itself. In this paper, two alternative models of 
kWh consumption are considered for residential customers as the 
basis for calculating an optimal experimental design. They are com- 
pared in terms of the levels of precision of estimation (for various 
sample sizes) so that they can achieve various parameters of interest. 





APRIL 15, 1978 





15200 Household-d d responsiveness to peak-use pricing: im- 
plications drawn from experimental studies of consumer-demand be- 
havior of both humans and animals. Battalio, R.C.; Kagel, J.H. (Texas 
A and M Univ., College Station). pp 784-792 of In Proceedings of 
the third annual UMR-MEC conference on energy: energy crisis, an 
evaluation of our resource potential. Morgan, J.D. (ed.). North 
Hollywood, CA; Western Periodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

The authors approach the problem of demand responsiveness 
to peak-use pricing from the perspective of experimental economists 
working in the area of consumer-demand behavior. Results from 
experiments involving both human and laboratory animal consumers 
are presented, suggesting that wide classes of household economic 
activities will be quite responsive to changes in peak-use pricing but 
that the demand for space heating and cooling will be highly 
inelastic without major changes in capital stocks. The reasons for 
these differences are discussed along with suggestions of low-cost 
technologies for achieving greater price responsiveness in space 
heating and cooling demands. 


15201 Facing reality in electric power. Lewis, F.W. Proc. Am. 
Power Conf.; 38: 1-8(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The basic role of the electric power industry continues to be 
that of supplying the increasing amounts of electricity the nation will 
need with a high degree of reliability and at reasonable cost. Mr. 
Lewis reviews facts that prove that an increase in electric power 
generation is necessary. He expresses hope that the public, being 
bombarded with misinformation concerning energy needs, will soon 
realize the true facts. ‘There has been a tendency in the press, for 
whatever reason, to dramatize the potential of such sources as solar, 
geothemal, fusion, wind power, and even temperature differentials in 
the ocean”, he says. Certainly all of these demand investigating, but 
they are not just “around the corner”. Mr. Lewis then surveys the 
potentials of coal and nuclear power and their related concerns. He 
challenges the electric power industry to speak out more effectively 
than ever before” to achieve public understanding about the realities 
of electric power. (MCW) 


15202 Nuclear power, energy, and the national debate. McCor- 
mack, R.A. (RAMCO, Inc., La Jolla, CA). Proc. Am. Power Conf.; 
38: 9-16(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The U.S. power industry is engaged in a national debate. On 
the outside, it appears to be a nuclear issue, but basically it is energy, 
growth, capitalism, institutions, and the way of life itself. It is a new 
experience for the engineers in the power industry, who, in the past 
handled their responsibilities in a “low-key way, the way of the 
specialist.” All this has changed. The author reviews the concerns 
the power industry now faces—the lack of an energy policy, state 
referenda, power plant delays, lobbying for financial support, energy 
shortages, and fragmentation of the energy industry. The author 
urges that we of the third estate establish a permanent national 
energy forum bringing together every major sector of the energy 
industry—coal, oil, uranium, the electric utilities, suppliers and users 
of high technology, those on the forefront of research for using new 
fuels, and the major financial institutions who must obtain for all the 
rest of us in the private sector the money we need from the investor 
marketplace. The founding purpose and initial task would be to 
assemble a panel of statesmen from the private sector, following the 
pattern employed by the National Petroleum Council, to undertake 
and direct in the next year a fundamental reassessment of the role of 
the private sector in energy supply and in the research, development, 
and full commercialization of advanced energy production technol- 
ogy.” (MCW) 


15203 Electric power and America’s energy future: some perspec- 
tives on Federal regulation. Dunham, R.L. (Federal Power Commis- 
sion, Washington, DC). Proc. Am. Power Conf.; 38: 17-20(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Adequate energy supply is absolutely necessary for economic 
prosperity and political freedom in the USA. Mr. Dunham says that 
“if we must err in the matter of power availability, let it be on the 
side of sufficient power. The consequences of such error are far less 
than the dangers of power shortage.” He sees the adequacy of power 
availability as more than limitless expansion of generating capacity; 
the opportunities of energy conservation must be pursued. The 
reasons for deferrals on new generating capacity are briefly summa- 
rized. After citing public representatives’ and government'’s roles, he 
thinks the power industry should "be encouraged to move in certain 
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directions—such as more efficient generation and load management, 
new primary energy sources, and innovative rate designs.” (MCW) 


15204 Energy independence: our bicentennial challenge. Zarb, 
F.G. (Federal Energy Administration, Washington, DC). Proc. Am. 
Power Conf.; 38: 21-26(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Mr. Zarb outlines objectives necessary to gain our energy 
independence, namely: encouraging optimum energy conservation 
efforts; doubling coal usage; accelerating the contribution of nuclear 
energy to the electric power supply; and maximizing exploration and 
development efforts to produce more oil and natural gas from 
domestic sources. These issues are discussed in detail, but many 
results are identified, assuming these programs are not implemented. 
To help deal with these problems which have increasingly hampered 
major new energy development projects in recent years, the Federal 
government has been working closely with state governments, con- 
sumer and environmental groups, and utilities to identify electric 
power projects urgently needed and to help avoid delays in the 
projects. Mr. Zarb says we still have an energy crisis and all must 
work together to meet the challenge to minimize energy depen- 
dence. 


15205 Can R and D have an impact on electric power system 
capabilities by 1985. Israel, D.R. —_ > Research and sen 4 
ment Administration, Washington, DC). Proc. Am. Power Conf.; 38 
27-32(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

After briefly reviewing the entire contents of “A National 
Plan for Energy Research, Development and Demonstration: Creat- 
ing Energy Choices for the Future,” ERDA 76-1, the author specifi- 
cally focuses on the electric power sector of the report. New 
candidate technologies for electric power generation to make an 
impact by 1980 include nuclear, solar, and advanced fossil-fuel 
applications. Those that will probably make an impact by 1985 
include conversion of municipal slid waste or biomass and geother- 
mal. Some 500,000 MW of additional capacity is needed over the 
next 15 years. This represents a capital investment of $200 to 300 
billion in generation equipment plus another $100 to 150 billion for 
transmission and distribution. Thus, while the time frame for any 
impact through R,D and D efforts is extremely short, the potential 
influence of R,D and D on new facilities, modifications, and im- 
proved utilization of existing plants can be very large in terms of 
dollars and fuel. The leverage and cost-benefits are, then, quite high. 
It would appear that expenditures of a few million on R,D and D 
could affect capital savings in the billions. The author concludes 
then, that yes, R and D can have an impact on electric power 
capacity by 1985. (MCW) 


15206 Education for Century III. Pettit, J.M. (Georgia Inst. of 
Tech., Atlanta). Proc. Am. Power Conf.; 38: 33-38(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Dr. Pettit examines the role of the educator and his concern 
with the technical, economic, and political dimensions of the electric 
power situation as the third century looms ahead. He discusses the 
recent antitechnical, antiestablishment protest. In the discussion on 
education's role, it is seen that technical students must not only be 
able to solve complex technical problems, but communicate and 
persuade nontechnical students to understand the role of technology 
in their lives. Research in learning institutions is reviewed as a 
logical component in their three-part role in the dissemination, 
storage, and extension of knowledge. Research in a university serves 
to give the student his first experience in learning in research itself; 
the quality of this experience adds to his education and prepares him 
for creative work and lifelong learning. 


15207 Academic and industrial perspectives on education for 
power. Uhrig, R.E. (Florida Power and Light Co., Miami). Proc. Am. 
Power Conf.; 38: 39-44(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

In order to discuss the subject, four thought-provoking topics 
were suggested: (1) how does the academic world perceive the 
power industry and its needs; (2) how does the power industry 
perceive the academic world and its activities; (3) how accurate in 
general are these perceptions; and (4) are the existing mutual percep- 
tions adequate to provide satisfactory education for power engineer- 
ing careers. The author says “there are no unique answers for the 
simple reason that perceptions are made by individuals, not hy 
organizations, and neither the power industry nor the 
universities...espouse common views on anything.” He then reviews 
the overall perceptions of both groups, pointing out measures that 





1580 ENERGY RESEARCH ABSTRACTS 


have been taken in an attempt to bring the two groups together. 


(MCW) 


15208 Continuing education in the power industry. Anderson, 
S.W. (Commonwealth Edison Co., Chicago). Proc. Am. Power Conf.; 
38: 45-51(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Mr. Anderson considers the electric power industry as com- 
posed of the electric utilities; engineering consultants; electrical 
manufacturers; and large and moderate users of electricity. The need 
for continuing education applies in all fields, but the author discusses 
specifically his field, the electric utilities, and more specifically, for 

mmonwealth Edison. Needs of various companies may vary, 
though. Five reasons new engineers should continue their education 
are: educational deficiencies; education in a different field; need for 
broadening; interests different from education; and need to know 
company ways. Additional reasons common to all engineers include 
technological obsolescence; a new position; career satisfaction; and 
personal and professional growth. The author assures the educators 
that they have a very important and useful job. (MCW) 


15209 Effectiveness of impact modes on engineering educators. 
Dwon, L. (American Electric Power Service Corp., New York). 
Proc. Am. Power Conf.; 38: 52-62(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

It has often been implied that the way to a faculty's heart is 
financial aid, especially unrestricted research funds. Financial aid is 
the prime impact mode to education. Tangible benefits to business in 
helping education through research funds are discussed. Other 
impact modes include education committees of the power-industry- 
related societies; student pressures; advisory councils; awards for 

ood teachers; and influencing ASEE, technical societies; and 
CPD. The author expresses a gnawing feeling “that the greatest 
impacts on power engineering education really have been: govern- 
ment aerospace funding—a negative influence; and the Northeast 
blackout and the energy crisis—both very positive influences.” 


(MCW) 


15210 Powerplant productivity and national energy policy. Han- 
fling, R.I.; Kovacic, E.C.; Nelson, R.M. (Federal Energy Adminis- 
tration, Washington, DC). Proc. Am. Power Conf.; 38: 63-70(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469— 

The Project Independence Report, published by FEA in 
November 1974, presented four broad strategic options available to 
solve the nation’s energy problems. The Report concluded that 
although energy conservation and load management can reduce 
demand growth, increased energy production is essential. FEA 
undertook a wide range of activities to reduce demand and increase 
production, namely programs on: public information and education; 
conservation; resource development; and improvement of power- 
plant productivity. The Powerplant Productivity Improvement Pro- 
gram was initiated in early 1974 as one of FEA’s first efforts toward 
ensuring an adequate supply of electric energy at a reasonable cost. 
An interagency task group led by FEA made a broad assessment of 
powerplant reliability and productivity problems. The task group 
concluded that productivity of nuclear and large fossil units was far 
below expectations; that significant improvements were possible and 
cost effective; and that potential benefits to consumers, utilities, and 
the nation are very large in terms of reduced resource requirements, 
lower energy costs, and energy self-sufficiency. The task group 
recommended twelve specific corrective actions for industry and 
Government. Several of the recommendations are examined and 
reassessed. 


15211 Power plant construction schedules, escalation, and inter- 
est during construction. Comtois, W.H. (Westinghouse Electric 
Corp., Pittsburgh). Proc. Am. Power Conf.; 38: 409-414(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The purpose of this paper is to explore the schedule/cost 
interrelation, and to determine means by which any adverse effects 
can be mitigated. There are two sets of conditions under which 
generation projects are undertaken. The customary one is that where 
generation needs are projected for several years and expansion 
planned on the basis of load characteristics, operating policy, and 
economics. The other circumstance is one in which unexpected 
growth of load causes the implementation of a generation project on 
an “as soon as possible’ schedule. As an aid in determining the 
quantitative cost effect of changes in schedule length, data are 
prepared which give escalation and IDC multipliers on base costs as 
a function of schedule. The ratio of costs under schedules which 
differ by stated amounts and which have the same commercial 
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operation date is shown. Examples of problems which can be solved 
using the methods derived are listed and show which equations are 
appropriate for each case and also gives numeric results for the 
assumed parameters. Equations derived are based on the simplifying 
assumption that all payments were equally divided over the life of 
the project. 


15212 Assessment of energy centers versus dispersed electric 
power generation facilities. Finger, H.B.; Lieberman, J.A.; McNelly, 
M. (General Electric Co., Washington, DC). Proc. Am. Power Conf.; 
38: 1093-1106(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

This discussion is based on an assessment of the energy center 
concept carried out by the General Electric Company in May 1975. 
It was aimed at an assessment of energy centers, both nuclear and 
coal-fired, and of equivalent dispersed power stations. The assess- 
ment addressed on a generic (i.e., nonsite-specific) basis the broad 
spectrum of technical, environmental, socio-economic, and institu- 
tional aspects of the energy center concept. A reference nuclear 
generation capacity of 26,000 MWe was chosen for purposes of 
study and evaluation. This total center capacity was assumed to be 
made up of 20 1300-MWe units. The coal-fired reference park of 
26,240 MWe was made up of 24 units, 8 each, successively, of 885-, 
1075-, and 1320-MWe capacity. Centers of these capacities were 
considered large enough to surface all of the issues which would 
evolve from the concept and appeared to be a reasonable upper limit 
in size in relation to projected future growth and requirements of 
regional electricity supply systems. It is concluded from the study 
that construction and fuel management attributes were significant 
enough to warrant further study and in the nuclear case to ultimately 
consider the relationship to breeder reactors. (MCW) 


15213 Pennsylvania energy park project. Saeger, J.H. (Pennsyl- 
vania Power and Light Co., Allentown). Proc. Am. Power Conf.; 38: 
1115-1119(1976). ; 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Through a search of the entire state of Pennsylvania, 62 
potentially suitable energy park sites were identified. A feasible 
transmission system to deliver up to 10,000 MW can be developed 
for any site in the State. Detailed economic, technological, environ- 
mental, and socio-economic studies of energy park sites are neces- 
sary to prove the feasibility of the concept. Public conflicts over site 
alternatives deferred selection of a prime site in Pennsylvania for 
site-specific studies. EPA regulations may prohibit coal-fired energy 
parks but no current technological nor regulatory constraints would 
prevent concentrations of up to 20,000 MW of nuclear capacity. 


15214 Impact of uncertainty on long-range generation planning. 
Garver, L.L.; Stoll, H.G.; Szczepanski, R.S. (General Electric Co., 
Schenectady, NY). Proc. Am. Power Conf.; 38: 1165-1174(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Two short-term alternatives, capital conservation and oil con- 
servation, have been compared with the traditional planning strategy 
of minimizing total revenue requirements. The comparison included 
five future economic conditions (business as usual and oil, nuclear, 
coal, and capital increases). The effect of these alternate strategies, 
while having beneficial short-term advantages, leads to significant 
disadvantages, up to $11 billion of additional revenue requirements 
in the event of adverse economic conditions. Short-term capital 
conservation, while achieving reduced new financing requirements 
from 1975 to 1980, ultimately leads to significant new financing 
requirements in the early to mid-1980s. It could also incur up to $11 
billion of additional revenue requirements. Short-term oil conserva- 
tion, while reducing the oil consumption in the mid-1980s by 30 
percent, increases the new financing in the late 1970s by 25 percent. 
It could incur up to $9 billion additional revenue requirements. 
These alternative planning strategies, while having benefits under 
specific scenarios, when judged upon the basis of a broad range of 
fuel and capital scenarios display poorer characteristics under uncer- 
tainty than the traditional planning strategy of minimizing present- 
worth revenue requirements. Pressures for adopting short-range 
generation addition strategies are present in the economy. However, 
a balanced mix of planned generation emphasizing minimum costs 
best positions the utility industry to minimize the effects of fuel and 
capital supply uncertainties. If short-range generation addition strate- 
gies must be followed, there are significant incentives to minimize 
their degree and duration. 


15215 Regulatory view of load management. Kennedy, J.B. 
(Univ. of South Florida, St. Petersburg). Proc. Am. Power Conf.; 38: 
1175-1178(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 
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See CONF-760469—. 

Regarding a regulatory view of load management, the author 
reviewed where we have been, where we are, and where we are 
going. He points out that interest in local management was stimulat- 
ed by the rise in fuel costs resulting in electric power rate increases. 
Customers complained about these increases, while more increases 
were in sight. State regulatory bodies initiated hearings, the FEA has 
funded a number of experiments, numerous load management con- 
ferences were held and EPRI/EEI/NARUC sponsored a study, 
"Electric Utility Rate Design.’ Many proposals for direct control of 
load or price control were made, but none were implemented, except 
for some scattered cases concerning water heater load management. 
Now, the regulators are in a position to reflect on what is known and 
consider the results of research as they become available. The author 
briefly discusses the supply and demand side and concludes "that the 
choice is not simply business as usual versus load management. 
Failure to adopt some load management scenario will result in 
erosion of returns in any case. It is important to consider alterna- 
tives.” Bills have been introduced in state legislatures and the Con- 
gress to force the implementation of load control programs. The 
author hopes that these do not result in mistakes. (MCW) 


15216 Load management and rate design: a progress report on the 
EPRI-EEI rate design study. Uhler, R.G. (Electric Power Research 
Inst., Palo Alto, CA). Proc. Am. Power Conf; 38: 1179-1181(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

A progress report on the EPRI-EEI rate design study on 
electric power shows peak-load pricing occupying ‘center stage,” 
but the efficiency in providing service broadly is being examined 
sufficiently. The background and plan of work, organization and 
functions, and overall status of research are summarized. The first 
participating utility to serve as a case study is Virginia Electric 
Power Company. The Plan of Study contains 10 topics for study: 
analysis of various pricing approaches, rate experiments for smaller 
customers, elasticity of demand for electricity, costing for peak-load 
pricing, ratemaking, measuring advantages of peak-load pricing, 
metering, technology for utilization, mechanical controls and penal- 
ty pricing, and customer acceptance. (MCW) 


15217 Industry's views: interruptible loads, rates and special con- 
tracts; the electric utility industry as the bridge to energy stability. 
Sherry, E.V. (Air Products and Chemicals, Inc., Allentown, PA). 
Proc. Am. Power Conf.; 38: 1182-1191(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The electric utility industry and its workings are paralleled to 
a suspension bridge. Load management is seen as one part of the 
massive structure. The industrial consumers place in load manage- 
ment and curtailable, pricing of curtailable, and marketing of curtai- 
lable power service are summarized. The problems of fitting in load 
management such as time-of-day pricing are investigated. Then the 
problems incurred by customers installing demand-limiting devices 
are briefly reviewed. The position of industrial customers on load 
management is itemized. (MCW) 


15218 Problems facing the United States bulk electric power 
supply system. Matthews, W.J. (National Electric Reliability Coun- 
cil, Princeton, NJ). Proc. Am. Power Conf.; 38: 1320-1326(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The economic climate of the U.S. power industry has 
changed since 1968 due to inflation, increased costs of money, higher 
labor costs, increased prices of fuels, new and unusual environmental 
demands, and delays in licensing and construction of new plants and 
transmission lines. For the first time in the history of the industry, 
additional units of production and transmission cost more than 
previous units. The industry has changed from a decreasing-incre- 
mental-cost industry to an increasing-incremental-cost industry, en- 
tering into the greatest period of uncertainty in its history. There is 
uncertainty as to future load growth, fuel supply, equipment and 
material deliveries, construction lead times, environmental standards, 
and licensing and siting regulations. Compounding these uncertain- 
ties are the problems associated with rapidly rising costs of materials, 
labor, fuel, and capital. To provide electricity on demand aggravates 
these problems. (MCW) 


15219 Wisconsin Electric Power Company load management ex- 
periment. Lokken, G. (Wisconsin Electric Power Co., Milwaukee); 
Jagoda, N.; D’Auteuil, R. Proc. Am. Power Conf; 38: 1369- 
1374(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

On August 1, 1973, the Wisconsin Electric Power Company 
management established a task force to investigate the feasibility of 
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installing a load management program (defined as direct control 
only). The implementation of Phase I began in July 1975. The first 
phase calls for the installation of equipment to remotely control 500 
residential and farm water heaters and remotely read meters on two 
full meter reading routes of approximately 750 customers. If Phase I 
is successful, Phase II will offer water heater control to the remain- 
der of the 173,000 water heating customers. Completion of Phase II 
is scheduled for the summer of 1978. This system provides the 
capability to shed loads in planned increments, as well as large 
blocks, thereby defining the need for new generating capacity while 
simultaneously providing equivalent spinning reserve for sudden 
outages. (MCW) 
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15220 Total present-worth economic comparison of coal and nu- 
clear fuel energy alternatives. Tulenko, D.M.; Ostwalk, P.F.; Tim- 
merhaus, K.D. (Univ. of Colorado, Boulder). pp 760-767 of In 
Proceedings of the third annual UMR-MEC conference on energy: 
energy crisis, an evaluation of our resource potential. Morgan, J.D. 
(ed.). North Hollywood, CA; Western Periodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

This paper utilizes the total present-worth concept to make an 
economic comparison for a 500-MWe electrical-power-generating 
station operated either with Eastern U.S. coal, Western U.S. coal, or 
nuclear fuel. Arguments are presented to support the use of this 
concept for comparing the economic desirability of various energy 
alternatives used for generating electrical power. 


15221 Past changes and trends of fuel for generation of electric- 
ity. Sakuragi, K. (Federation of Electric Power Companies, Tokyo 
(Japan)). Karyoku Genshiryoku Hatsuden; 27: No. 10, 945-961(Oct 
1976). (In Japanese). 

As the introduction, the change of the total energy consump- 
tion in Japan between 1955 and 1974 is presented together with the 
changes of the consumptions of various primary energy resources 
(hydro energy, coal, oil, and others). In 1955, about 50% of total 
energy was supplied from coal and about 76% of total energy was 
produced from domestic resources. Whereas in 1974, 74% was due 
to oil and 87% was produced from imported energy resources. The 
inevitability and the course of three drastic changes are explained 
and discussed based on many tables and figures. The primary energy 
source for the generation of electricity has changed from hydro- 
energy to coal and then to oil. Nowadays, the requirement for clean 
energy is one of a motive forces for changing primary sources. The 
power generating capacities and the amount of primary energy 
sources used by each utility in each year in the above mentioned 
decade are listed in a table. The maximum allowable release rates 
(regulatory values) for various wastes at various major cities in 
Japan are also listed. As for future problems, the utilization of 
nuclear energy, direct utilization of crude oil, liquid natural gas, and 
naphtha are discussed from various aspects including economical 
trends. 


15222 Jeffrey Energy Center: design features. Miller, D.M. 
(Combustion Engineering, Inc., Windsor, CT); Tuppeny, W.H. Jr.; 
Joyce, J.S. Proc. Am. Power Conf.; 38: 415-427(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The Kansas Power and Light Company’s plans for the Jeffrey 
Energy Center are discussed. The JEC project is planned to include 
four duplicate units of 700,000 kW each to go into service, one in 
each spring of 1978, 1980, 1982, and 1984. The Center is located on a 
12,500-acre tract that will include a reservoir for cooling tower 
makeup water, that will act as a flywheel during droughts. Bottom 
and fly ash impoundments that are large enough to contain the coal 
ash for the expected 40-year life of the energy center are also 
provided. Fuel and component specifications and the stack gas 
cleanup system are described. The design aims at producing the most 
economical kWh possible. The Center is also designed to meet 
Kansas and United States environmental requirements. (MCW) 


15223 Adequacy of electric power fuel supplies, 1975—1985. 
Gakner, A.; Stewart, H.; Salkov, H.R.; Pyrdol, J.; Biondo, S.J. 
(Federal Power Commission, Washington, DC). Proc. Am. Power 
Conf.; 38: 625-631(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

New direction to the electric power industry with respect to 
generation growth and use of fuels has occurred. New important 
developments are: (1) the industry will not repeat the sustained high 
rates of growth of the past decades, although it may experience 
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several years of accelerated growth in the postrecession period and 
(2) in the next several decades the use of coal will increase rapidly 
and significantly. Within 10 to 15 years, coal will, once again, assume 
the dominant role it held among the fossil fuels during the early 
years of the electric power industry. A specific review of gas, oil, 
and nuclear generation outlooks reveals that indeed utilities must 
depend on coal again. Discussions on generation forecasts, coal 
reserves and production, coal transport, coal prices, and compliance 
with sulfur standards try to answer the question on whether coal will 
assume this role in the electric utility industry. It is concluded that 
utilities cannot be certain that coal will meet their demand in this 
decade or in the 1980s due to inadequate coal mine capacity, 
bottlenecks in coal transport, or too-stringent environmental regula- 
tions. (MCW) 


CONSUMPTION AND UTILIZATION 


REFER ALSO TO CITATION(S) 15079, 15086, 15116, 15117, 
15118, 15119, 15134, 15311, 15324 


15224 Rational utilization of energy in the European Community. 
Duties, targets, and instruments of the common policy of a rational 
utilization of energy. Scholz, H.E. von (Commission of the European 
Communities, Brussels (Belgium)). Glueckauf; 113: No. 3, 138- 
147(Feb 1977). (In German). 

A survey is given on measures to be taken in the EC in order 
to enforce a rational utilization of energy. The intention is to achieve 
a conservation ratio of 15% of overall energy consumption within 
the next decade. A recent analysis of the energy situation shows that 
more importance than ever must be attached to the rional utilization 
of energy. First results of a rational utilization of energy in different 
countries are quite encouraging. Joint regulations are to be intro- 
duced only when national and governmental measures are not suffi- 
cient or would lead to a delimitation in the Common Market. The 
rational utilization of energy is a problem that can break up the 
national framework as well as that of the Common Market. World- 
wide cooperation is therefore necessary. 


15225 Process energy evaluations and optimization in interna- 
tional projects. Findley, M.E. (Univ. of Missouri, Rolla). pp 178-187 
of In Proceedings of the third annual UMR-MEC conference on 
energy: energy crisis, an evaluation of our resource potential. 
ash J.D. (ed.). North Hollywood, CA; Western Periodical Co. 
(1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

A discussion is presented of some of the factors that enter into 
the economic evaluations and optimizations of energy-consuming or 
-producing processes, with special emphasis on international projects 
with multiple national and financial interests involved. In such 
analyses the objectives and the prices of energy and other factors 
used have an important effect. 


15226 Energy use and technological progress. Moody, C.E. Jr. 
(College of William and Mary, Williamsburg, VA). pp 445-448 of In 
Proceedings of the third annual UMR-MEC conference on energy: 
energy crisis, an evaluation of our resource potential. Morgan, J.D. 
(ed.). North Hollywood, CA; Western Periodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

In the first section of the paper, the test for energy as an 
omitted variable is investigated. Results show that energy is not an 
omitted variable in the production function. However, energy may 
be a necessary ingredient in explaining productivity growth or 
technical progress where output per unit of capital and labor input 
increases. Two plausible hypotheses concerning technical progress 
and energy use are examined. In conclusion, the author says, the 
evidence seems to be consistent with the hypotheses that energy is 
not an omitted variable in the value-added production function; that 
energy use is associated with but not a prerequisite for productivity 
growth; that technological progress can be energy-saving as well as 
energy-using; and that increasing output measured as real GNP can 
ot cw with a less-than-proportionate increase in energy use. 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


REFER ALSO TO CITATION(S) 15091, 15145 


15227 Possibilities of opening up new non-nuclear and non-fossil 
energy sources. Lehner, G. (Stuttgart Univ. (TH) (Germany, F.R.). 


ERA VOL. 3, NO. 7 


Inst. fuer Theorie der Elektrotechnik). Tech. Mitt.; 70: No. 6/7, 349- 
354(Jun 1977). (In German). 

5 figs.; 1 tab.; 4 refs. 

As possible nonnuclear and nonfossil new energy sources one 
can discuss three essentially different options: tidal energy, geother- 
mal energy, and solar energy. The word solar energy is used here in 
broad sense including the direct use of solar radiation and the 
indirect use of secondary energies derived from solar radiation. A 
discussion of the natural energy resources of the earth leads to an 
evaluation of the future possibilities for the different options. The 
potential of tidal energy is very small. Geothermal energy has a 
much larger potential, but only if one considers the heat stored in 
‘hot dry rocks’. The technology for its use is not yet available. It 
may meet economic and environmental difficulties. Thus the future 
importance of geothermal energy is not clear now. Solar energy 
finally has an extremely large potential. Technologies for several 
methods of its more or less direct use are available. The main 
problems are economic ones. In the long run solar energy should be 
able to contribute significantly to the solution of the energy problem 
if the economic problems can be solved. In the short run an 
appreciable contribution is, however, not to be expected. 5 figs., 1 
table, 4 references. 


SOLAR 


15228 Director tells how SERI functions after three months of 
operation. Energy Res. Rep.; 3: No. 21, 3-4(21 Nov 1977). 

Mr. Paul F. Rappaport, Director, states that the Solar Energy 
Research Institute will conduct research in solar energy; assess and 
analyze energy policy decisions; and aid technology commercializa- 
tion, education programs, and data dissemination. It will conduct 20 
conferences a year. After answering additional questions on budget- 
ary and employment figures, Mr. Rappaport answered queries on 
utilization of solar energy and present and future technologies. 


(MCW) 


15229 Impact of solar central electric technology on the regulated 
utility. Murry, D.A. (Univ. of Oklahoma, Norman). pp 768-776 of In 
Proceedings of the third annual UMR-MEC conference on energy: 
energy crisis, an evaluation of our resource potential. Morgan, J.D. 
(ed.). North Hollywood, CA; Western Periodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

The generation of electricity by solar energy in the U.S. is 
moving from the design stage to the pilot-plant stage. Some persons 
have argued that at least some of the base-line technologies are 
competitors now or are approaching parity with other energy 
sources, at least when the social costs and benefits are considered. 
This paper evaluates briefly the institutional framework of the regu- 
lated electric utility, the proforma impact of a solar electric plant 
upon an operational utility. It is concluded that under the present 
regulatory/institutional framework, the solar electric technology 
will be developed at a date that is slower than the resource- 
allocation optimal. 


15230 Solar energy: perspective and prospects. Bos, P.B. (Elec- 
tric Power Research Inst., Palo Alto, CA). Proc. Am. Power Conf.; 
38: 447-457(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

With solar energy promising to supplement the nation’s 
energy resources, its prospects are reviewed. The Federal govern- 
ment through NSF and subsequently through ERDA, has been 
supporting solar research. Also, the utility industry has been support- 
ing research through EPRI. The program at EPRI is summarized 
briefly. Technology reviews and assessments of solar heating and 
cooling, solar electric power generation, wind energy conversion, 
ocean thermal energy conversion, photosynthesis of biomass, and 
environmental impacts are included. It is concluded that large-scale 
utilization of solar applications for electric power production is not 
anticipated before the year 2000. Competitive energy costs must be 
demonstrated, requiring major cost reductions in collectors, reflec- 
tors, or photovoltaic arrays, as well as long system lifetimes of 15 to 
30 years. Solar energy systems must under the same 
conditions of reliability as conventional power systems. (MCW) 


GEOTHERMAL 
REFER ALSO TO CITATION(S) 14391, 14393, 14394, 14395, 


14396, 14397, 14398, 14399, 14400, 14401, 14402, 14403, 14404, 
14405, 14406, 14408, 14409, 14411 


OTHER 
REFER ALSO TO CITATION(S) 14255, 14270 
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15231 Municipal solid waste: problem or opportunity. EPRI J.; 
No. 9, 6-12(Nov 1977). 

The positive aspects of utilizing municipal solid waste (MSW) 
to recover materials, generate energy, and improve the environment 
tend to obscure the fact that MSW energy is not yet cost-effective. 
MSW processing must separate the organic fraction and convert it to 
a solid, liquid, or gaseous fuel at costs that are competitive with 
other fuels. Most customers are not willing to pay the additional cost 
of plant modifications and maintenance as well as a higher price for 
refuse-derived fuel (RDF). Other cost factors are derived from the 
differences in transportng wastes, securing landfill areas, and wheth- 
er the operation of the facility is public or private. The utilities have 
been reluctant to use RDF because they cannot risk having a less 
efficient or reliable fuel lower the quality of their service. When 
stringent conditions are met, however, a number of utilities have 
agreed to purchase RDF as a community service. Utility involve- 
ment can help develop the technical information needed to make 
waste processing and conversion more competitive. Selected MSW 
projects are summarized and the experiences are told of two pro- 
Jects, only one of which has been successful. (DCK) 


15232 New initiatives in energy policy. Linden, H.R. (Inst. of 
Gas Tech., Chicago). pp 483-491 of In Clean fuel from biomass and 
wastes. Chicago; Institute of Gas Technology (Mar 1977). 

From Symposium on clean fuels from biomass and wastes; 
Orlando, FL, USA (25 Jan 1977). 

Dilemmas encountered in the establishment of a viable energy 
policy for the United States are considered. Reasons for the shift in 
thinking from a goal of energy self-sufficiency by the Nixon and 
Ford administrations to a more realistic approach are discussed. The 
need to determine parameters of the role of low-technology (includ- 
ing solar and biomass) versus high-technology options in the future 
energy picture is emphasized. (JGB) 


15233 Hazardous wastes and energy recovery. Eigner, J.; Clark, 
M.M. (Missouri Dept. of Natural Resources, Jefferson City). pp 625- 
631 of In Proceedings of the third annual UMR-MEC conference on 
energy: energy crisis, an evaluation of our resource potential. 
Morgan, J.D. (ed.). North Hollywood, CA; Western Periodicals Co. 
(1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

An estimate of the energy potentially recoverable from waste 
oils, solvents, and other hazardous wastes is presented, along with a 
discussion of some of the technical, environmental, and institutional 
barriers to energy recovery. A suggestion is made that electric- 
utility furnaces with their high temperature and reliable operation 
might be used to safely destroy certain hazardous wastes. Other 
hazardous wastes may have to be carefully excluded from planned 
refuse-derived-fuel projects. 


15234 Environmental effects and economic costs of solid-waste 
energy recovery. Collins, J.P. (Naval Facilities Engineering Com- 
mand, Norfolk, VA). pp 632-638 of In Proceedings of the third 
annual UMR-MEC conference on energy: energy crisis, an evalua- 
tion of our resource potential. Morgan, J.D. (ed.). North Holly- 
wood, CA; Western Periodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

Environmental and economic impacts of solid-waste energy- 
recovery systems are discussed. Emphasis is given to the Navy 
Salvage Fuel Boiler Facility in Norfolk, Virginia. Built in 1967, it is 
the first waterwall steam generating facility to use solid waste as a 
fuel in the United States. Nine years of operational data reflect 
national trends in energy recovery costs and environmental prob- 
lems. Steam generation costs, environmental compliance costs, and 
facility environmental impacts are discussed. 


ENERGY CONVERSION 
REFER ALSO TO CITATION(S) 14535, 14962, 15263, 15425 


MHD GENERATORS 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 15239 
15235 (FE—1760-28) Development program for MHD direct 


coal-fired power generation test facility. Quarterly technical progress 
report, January—March 1977. (Tennessee Univ., Tullahoma (USA). 


ENERGY CONVERSION 1583 


Space Inst.). 15 Apr 1977. Contract EX-76-C-01-1760. 106p. Dep. 
NTIS, PC A06/MF AO1. 

The activity carried out under Task I during this past quarter 
primarily consisted of (1) experimental investigation of multiple-load 
generator behavior, (2) preliminary results on three dimensional 
current distribution, (3) investigation of use of the fluctuations in 
plasma luminosity and pressure as a diagnostic tool, (4) seed/slag 
separation. The seed recovery procedure with dilute acid washing 
was very encouraging. Six technical papers are included in Appen- 
dix A. In addition a high energy Venturi scrubber and a bag filter 
were installed in conjunction with the seed/slag recovery investiga- 
tions. Several data reduction computer programs were written for 
reducing the data. The activities carried out under Task II included: 
(1) redesign of the Bid Package No. 1 to reduce costs and to provide 
an “improved-risk facility.” (2) Both of the vitiation heaters and (3) 
the Quencher and the exhaust handling system are awaiting ERDA’s 
approval, (4) engineering design of the coal processing superstruc- 
ture is being finalized, (5) engineering design of the combustor/ 
generator building and the Control Room Building is proceeding, (6) 
bids were back on the data acquisition system. The major compo- 
nent, a Data General Eclipse $/230 computer was ordered in March 
1977 with expected delivery in June, (7) PERT is being updated 
together with the critical path, (8) conceptual design of the 8 Ib/sec 
mass flow generator operating in supersonic speed with direct cou- 
pling multiple-load is finished, and (9) parametric design investiga- 
tion of the diffuser is made. The activities carried out in Task IV 
include (1) USSR material test with current, (2) pressure sealing test 
for the generator was completed. This information contributes to the 
design of the generators which must operate at higher pressures in 
the new test facility as well as other larger facilities with higher 
magnetic field strength, (3) insulator investigation (4) slag analysis 
and seed penetration studies. 


15236 MHD generators for baseload power stations. Ring, L.E.; 
Garrison, G.W. (ARO, Inc., Arnold Air Force Station, TN). pp 559- 
567 of In Proceedings of the third annual UMR-MEC conference on 
energy: energy crisis, an evaluation of our resource potential. 
Morgan, J.D. (ed.). North Hollywood, CA; Western Periodicals Co. 
(1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

The expected continued requirement for power from coal- 
fired baseload plants indicates a need for an efficient, relatively 
pollution-free system capable of operating on high-sulfur coals. 
Magnetohydrodynamic (MGD) power generation offers the possibil- 
ity of meeting these requirements with cycle efficiencies above 50%. 
The basic arguments for the commercial application of coal-fired 
MHD baseload plants and the MHD High Performance Demonstra- 
tion Experiment to be conducted at the Arnold Engineering Devel- 
opment Center (AEDC) by ARO, Inc., contract operator for AEDC 
are described. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 15235 


MATERIALS, COMPONENTS, AND AUXILIARIES 


15237 (CONF-770801—23) Fabrication experiences and opera- 
tive characteristics of the U.S. SCMC superconducting dipole magnet 
for MHD research. Wang, S.T.; Niemann, R.C.; Kustom, R.L. 
(Argonne National Lab., Ill. (USA)). 1977. Contract W-31-109- 
ENG-38. 27p. Dep. NTIS, PC A03/MF AO1. 

From Cryogenic engineering conference; Boulder, CO, USA 
(2 Aug 1977). 

The U.S. SCMS superconducting dipole magnet system con- 
sists of the superconducting magnet and its cryostat, a helium 
liquifier and refrigerator/liquifier facility, helium storage dewars, the 
transfer line, power supply, and a complete system for magnet 
instrumentations and control. The magnet system has been designed 
and built by Argonne National Laboratory. The entire magnet 
system was successfully tested to full design field in May 1977. It 
was then safely delivered to Moscow in June 1977, and the first 
energization of the magnet system is expected in early August 1977. 
The magnet design and the coil cryostability are reviewed; and the 
experiences of coil fabrication and coil assembly, magnet instrumen- 
tation and control, and results of magnet performance tests are 
described in detail. 


15238 (FE—1537-13) Preliminary design of a single air heater 
segment suitable for a coal-fired open-cycle MHD system. Fourth 
quarter report, October 1975—December 1975. (FluiDyne Engineer- 
ing Corp., Minneapolis, Minn. (USA)). May 1976. Contract EX-76- 
C-01-1537. 48p. Dep. NTIS, PC A03/MF AO1. 

During this quarter, two tests were made on a 1-1/2 cubic foot 
cored brick matrix. The tests were performed over a range of 
temperature to determine both the tendency for seed/slag to accu- 
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mulate and plug the cored brick holes and further evaluate the most 
promising candidate materials tested thus far. At the completion of 
this test, an accumulation of seed and slag remained in the cored 
holes. Although deposits were gathered on the hole surfaces, the 
holes remained unplugged. A subsequent 1800°K run was made to 
determine if seed/slag deposits could be cleaned from the hole 
surfaces of the cored bricks. The results of this test indicated that a 
partially restricted matrix can be cleaned by operating at 1800°K for 
some period of time (test time was 5 hours). Two tests were also 
conducted at lower temperatures, 1700 and 1600°K to gather addi- 
tional information on some of the more promising materials at lower 
temperatures. Selected specimens from the tests performed during 
this quarter have been sent to both NBS and their respective 
manufacturers for detailed analysis. Preliminary design of the 5 to 10 
kg/s air heater segment was completed and is discussed in detail. 
Estimates for both capital and operating costs have been prepared 
and submitted to ERDA. 


15239 (FE—2248-14) Development, testing, and evaluation of 
MHD materials and component designs. Quarterly report, January 
1—March 31, 1977. Sadler, J.W.; Young, W.E.; Codoff, L.H.; Dil- 
more, J.A.; Kochka, E.L.; Kuszyk, J.A.; Lempert, J.; Rossing, B.R.; 
Schneider, S.J.; Turner, A.B. (Westinghouse Electric Corp., Pitts- 
burgh, Pa. (USA). Advanced Energy Systems Div.). Apr 1977. 
Contract EX-76-C-01-2248. 92p. Dep. NTIS, PC A05/MF AOl. 

Efforts during this quarter were directed toward the design, 
fabrication and testing of ceramic MHD electrodes for both clean 
fuel and coal fired environments. Electrodes were fabricated and 
tested at MIT under U-25 conditions. A Phase III U-02 electrode 
module has been identified. The upgraded Materials Test Facility 
(MTF), without oxygen, has been completed and is ready for check- 
out tests. A number of oxide ceramics have been tested in laboratory 
slag-seed corrosion tests as potential electrode and insulator materi- 
als. Tests on electrode materials have also included the flow of direct 
current through electrode materials. These screening tests, conduct- 
ed with both Eastern and and Western coal slags, indicate that 
MgAL.O, (spinel) has the highest resistance to slag-seed reactions 
for insulator materials. Iron oxide doped MgAlO, spinel also dem- 
onstrated the most promise of any ceramic anode tested. Electrolytic 
corrosion of ceramic cathodes produced recession rates an order of 
magnitude larger than that for anodes. Overall, these tests indicate 
that electrode materials must be evaluated under simulated electro- 
chemical conditions and that performance of materials in slagging 
coal fired generator tests cannot be fully understood unless electro- 
chemistry is considered. Resistivity measurements on MgO . CroO3 
compositions indicate their promise as candidate MHD electrodes in 
a coal-fired channel. 


15240 Special features of a power plant steam generator for a 
MHD generator. Morozov, G.N.; Mostinskij, I.L.; Rabkin, J.N.; 
Tager, S.A. Arch. Energiewirtsch.; 31: No. 6, 513-520(Jan 1977). (In 
German). 

The steam generator of a MHD power plant differs from 
conventional steam boilers in the following respects: In normal 
operation, the steam generator has no separate firing. In the tempera- 
ture range up to 1,500°C, it uses the high-temperature products of 
the incomplete combustion of the fuels containing the ionizing 
doping agent. Apart from its steam-generating surfaces, the steam 
generator also has heating surfaces for the oxidant and the fuel; it is 
connected with the MHD channel via a diffusor at its entrance. The 
steam generator also differs by the increased amount of radiation 
heat admitted. It has a so-called ‘hot’ chamber for the gases and for 
NOsub(x) decomposition and a post-combustion chamber for post- 
combustion of the products of incomplete combustion in the tem- 
perature range 1,500-1,400°C. Gas cooling in the granulation region 
of the doping agent (1,100 to 850°C) is done by combustion gas 
recycling. The prevent sulphuric acid corrosion of the heating 
surfaces the sulphur should be bound by the doping agent and, on 
recovering the doping agent from the cycle, should be eliminated by 
regeneration. 


15241 Materials problems in open cycle magnetohydrodynamics. 
Bowen, H.K. (Massachusetts Inst. of Tech., Cambridge); Rossing, 
B.R. pp 311-334 of In Critical materials problems in energy produc- 
tion. Stein, C. (ed.). New York; Academic Press, Inc. (1976). 
Materials use in MHD generators is reviewed. Topics cov- 
ered include: MHD systems; materials requirements for the MHD 
channel; and materials requirements for the air preheater. (GHT) 


15242 Materials for open cycle magnetohydrodynamic (MHD) 

channels. Rossing, B.R. (Westinghouse Research Labs., Pittsburgh); 

Bowen, H.K. pp 335-356 of In Critical materials problems in energy 

production. Stein, C. (ed.). New York; Academic Press, Inc. (1976). 
Topics covered include: the electrode/plasma system; degra- 

dation of the electrode/plasma system; materials for clean fuel fired 

‘GHT channels; and electrode systems for coal fired MHD channels. 
) 
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THERMOELECTRIC GENERATORS 


PERFORMANCE AND TESTING 


15243 Investigation of energy parameters of low-temperature ring 
thermopiles. Markman, M.A.; Simanovskii, L.M.; Yurkevich, IR. 
(Scientific-Research Inst. for Current Sources, Moscow). Appl. Solar 
Energy (USSR) (Engl. Tranzl.); 12: No. 6, 7-8(1976). 

Translated from Geliotekhnika; 12: No. 6, 11-13(1976). 

Results are reported for an investigation into the energy 
parameters of low-temperature ring thermopiles for clamp-type tu- 
bular units. The investigations were conducted both by the Harman 
method and on a setup, described in the article, for studying the 
average values of thermopile parameters in the working temperature 
range. The efficiencies of thermopiles using various types of thermo- 
electric materials are compared as a function of their temperature 
range of application. 


FUEL CELLS 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 14448 


15244 Method for the preparation of carboxylic acid from alco- 
hols and/or aldehydes gaining electric power. Binder, H.; Koehling, 
A.; Kuhn, W.; Sandstede, G. (to Battelle-Institut e.V., Frankfurt am 
Main (Germany, F.R.)). German(FRG) Patent 1,903,520/C/. 10 Feb 
1977. 4p. (In German). 

5 figs. 

The patented method uses in the electrochemical combustion 
of alcohols or aldehydes to give carboxylic acids whereby gaining 
electric power, an electrode made of sintered tungsten carbide (WC 
with slight deviations from the stoichiometric composition and cor- 
responding foreign atom share) which simultaneously has catalytic 
effect for this oxidation. The acid electrolyte is led in the circuit. 
Before entering the cell, the reactant is added. Behind the cell, the 
reaction product is always separated off from a partial flow of the 
electrolyte according to a known method which is adjusted accord- 
ing to the properties of the substance at the time. A hydropholic air 
electrode can be used as cathode. Several suggestions have been 
made for the design of the latter in the total structure of the fuel cell. 


15245 Method for the production of carboxylic acids from alco- 
hols and/or aldehydes while generating energy. Binder, H.; Koehling, 
A.; Kuhn, W.; Sandstede, G. (to Battelle-Institut e.V., Frankfurt am 
Main (Germany, F.R.)). German(FRG) Patent 1,903,520/B/. 16 Jun 
1976. 3p. (In German). 

5 figs. 

The utilization of a galvanic cell with a porous electrode is 
proposed for the processing of very much enriched carboxylic acids. 
The electrode should contain tungsten carbide, preferable of the 
chemical formula WC. An acidic electrolyte is used for the transfor- 
mation of alcohols and/or aldehydes. The energy thus produced is 
not lost as heat but may be used as electrical energy. Further claims 
concern the cycle of the electrolyte, the addition of the reaction 
medium, and the separation of the reaction product behind the cell 
or from a partial flow of the electrolyte. 


15246 Cost and size estimates for an electrochemical bulk energy 
storage concept. Warshay, M.; Wright, L.O. (National Aeronautics 
and Space Administration, Cleveland). pp 130-140 of In Proceedings 
of the symposium on energy storage. Berkowitz, J.B.; Silverman, 
H.P. (eds.). Princeton, NJ; The Electrochemical Society, Inc. (1976). 

From Fall meeting of the Electrochemical Society; Dallas, 
TX, USA (5 Oct 1975). 

See CONF-751032—. 

Preliminary capital cost and size estimates were made for an 
electrochemical bulk energy storage concept. The electrochemical 
system considered was an electrically rechargeable flow cell with a 
titanium trichloride parallel bar titanium tetrachloride parallel bars 
ferric chloride parallel bar ferrous chloride (TiCls parallel bar TiC, 
parallel bars FeCls parallel bar FeCls parallel bar redox couple. The 
preliminary calculations were made to help determine whether the 
redox-flow-cell system has an attractive potential as a bulk energy 
storage system for power load leveling. With the rise in demand for 
electric power, the problem facing the electric utility industry of 
meeting peak power demands has been growing more acute. Because 
present methods of meeting peak power demands are not entirely 
adequate, the electric utility industry has been interested in new 
methods for meeting peak power demands. On the basis of capital 
cost estimates, size estimates, and several other important consider- 
ations, the redox-flow-cell system emerges as having great promise 
as a bulk energy storage system for power load leveling. The size of 
this system would be less than 2 percent of that of a comparable 
pumped hydroelectric plant. The capital cost of a 10-megawatt, 60- 
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and 85-megawatt-hour redox system would be $189 to $327 per 
kilowatt. This cost compares well with that of competing systems, 
especially when one considers that for many sites a saving in 
transmission costs (up to $200 per kW) could be realized with the 
redox system. This saving could be achieved because the redox 
systems could be built in various sizes and located near the load 
centers. The other important features of the redox system contribut- 
ing to its power-load-leveling application are its low adverse envi- 
ronmental impact, its high efficiency, its apparent absence of cycle 
life limitations, and its fast response. 


15247 Water-battery concept for electric utility energy storage. 
Clifford, J.E.; Brooman, E.W. (Columbus Labs., OH). pp 179-197 of 
In Proceedings of the symposium on energy storage. Berkowitz, 
J.B.; Silverman, H.P. (eds.). Princeton, NJ; The Electrochemical 
Society, Inc. (1976). 

From Fall meeting of the Electrochemical Society; Dallas, 
TX, USA (5 Oct 1975). 

See CONF-751032—. 

The water battery (reversible water electrolyzer or regenera- 
tive hydrogen—oxygen fuel cell), as envisioned by BCL, is a single 
energy-storage device with long operational life and high storage 
efficiency suitable for use on an electric utility system at dispersed 
locations (e.g., substations). Available off-peak electric energy could 
be used to electrolyze water, thereby generating hydrogen and 
oxygen which can be stored externally to the device. These gases in 
turn could be recycled, as necessary, through the same device, 
operating in reverse, to generate direct-current electricity to meet 
utility system peak load demands. The technical feasibility and 
economic feasibility of such a device are considered and found to be 
attractive for load-leveling applications. Capital cost estimates are 
presented for a daily and a weekly duty cycle, based upon estimated 
near-term, and projected long-term performance goals. 


15248 Low power methanol fuel cells. Perry, J. Jr. (Army Elec- 
tronics Tech. and Devices Lab., Fort Monmouth, NJ); Klein, M. pp 
178-180 of In Twenty-seventh power sources symposium. Red Bank, 
NJ; PSC Publication Committee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 

The design and performance of an air-breathing methanol fuel 
cell using potassium hydroxide electrolyte are discussed. Weight, 
voltage-current characteristics, discharge duration, and discharge 
performance are described. (WHK) 


15249 Phosphoric acid fuel cell stack development. Abens, S.G.; 
Baker, B.S.; Michalko, I. (Energy Research Corp., Danbury, CT). 
pp 183-186 of In Twenty-seventh power sources symposium. Red 
Bank, NJ; PSC Publication Committee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 

A prerequisite for a low cost fuel cell stack design is the 
capability for economical production of the three key cell compo- 
nents—the electrodes, the matrix, and the bipolar plates. Energy 
Research Corporation has undertaken studies aimed at developing 
designs and processes for fuel cell components manufacture which 
are completely amenable to mass production methods. These efforts 
have resulted in the development of low cost components for use in 
bipolar plate phosphoric acid fuel cell stacks operating at 150°C. A 
design goal for the present is to achieve 65 W/sq ft with electrodes 
containing not more than 2 gms of precious metal catalyst per square 
foot of electrode based on the combined catalyst weight in the anode 
and the cathode. Component designs and manufacturing methods 
which are compatible with both the fuel cell performance require- 
ments and the low cost mass production methods required for 
economical fuel cell stack fabrication are described. (WHK) 


15250 1.5 kW indirect methanol—air fuel cell power plant. Onis- 
chak, M. (Energy Research Corp., Danbury, CT); Kurpit, S.S. pp 
186-189 of In Twenty-seventh power sources symposium. Red Bank, 
NJ; PSC Publication Committee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 

The development of a 1.5 kW indirect methanol—air fuel cell 
power plant by the Energy Research Corporation is described. The 
three major subsystems include the catalytic methanol-steam reform- 
er, the phosphoric acid fuel cell stack, and the dc-to-dc voltage 
regulator. System specifications and performance are outlined. 


(WHK) 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 15248 


ENERGY CONVERSION 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 15250 


15251 Method for keeping constant the operation temperature 
and the electrolyte concentration of a fuel cell battery with a fixed acid 
electrolyte qualified for a raw-gas/air operation. Boehm, H.; Heffler, 
J. (to Licentia Patent-Verwaltungs-G.m.b.H., Frankfurt am Main 
(Germany, F.R.)). German(FRG) Patent 2,533,215/A/. 27 Jan 1977. 
13p. (In German). 

Water is formed at the acid reduction electrodes of raw gas/ 
air fuel cells with fixed acid electrolyte, due to the electro-chemical 
acid conversion. To remove this reaction water via the gas phase by 
keeping the electrolyte concentration at the cathode constant and by 
keeping the operating temperature of the fuel cell battery constant, 
according to the invention the air, before entering the cathode gas 
spaces of the battery, is heated to the latter's operating temperature, 
and is taken to the cathode gas spaces with a certain degree of steam 
saturation. The subsidiary claims (of the patent) concern a heat 
conduction system and suitable control-arrangements and -compo- 
nents for carrying out operation of the battery. 


15252 Application of tungsten oxides as cathodic reduction cata- 
lysts for electrochemical cells. Broyde, B. (to Exxon Research and 
Engineering Co., Linden, N.J. (USA)). German(FRG) Patent 
1,671,428/C/. 21 Oct 1976. 2p. (In German). 

The claim relates to the application of tungsten oxide of the 
general formula WO/sub x/, x being more than 2 and less than 3, as 
a cathodic reduction catalyst for electrochemical cells (e.g. fuel cells 
with acid electrolytes) and electrolytic cells. 


15253 Fuel cell battery. Warszawski, B.; Verger, B. (to 
Alsthom, 75 - Paris (France)). German(FRG) Patent 1,671,932/B/. 7 
Oct 1976. 7p. (In German). 

Two separate electrolytes circulate in a battery of flat fuel 
cells constructed on the filter press principle, and these are an 
anolyte fuel mixture and a catholyte oxidant. The claims of the 
patent refer mainly to the dimensioning, the direction and the 
arrangement of the inlet and outlet ducts in the context of the plate- 
shaped components. 


15254 Gas diffusion electrode for electrochemical cells. Boehm, 
H.; Heffler, J. (to Licentia Patent-Verwaltungs-G.m.b.H., Frankfurt 
am Main (Germany, F.R.)). German(FRG) Patent 2,134,704/C/. 30 
Sep 1976. 5p. (In German). 

2 figs. 

The main patent upon which this additional patent is based, 
deals with a gas diffusion electrode for electrochemical cells, in 
particular fuel cells containing a metal network which is surrounded 
by pressed graphite foam where the outer edges are formed as frame 
and a catalytically active material is embedded in a known manner in 
this support. According to the invention, it is possible to electrically 
connect the single cells of the battery in series through electrolyte 
channels placed in the graphite foam and through an electrically 
insulating coating on the frame. 


15255 Electrode for fuel cells consisting of a catalytically active 
material, a binder, and a thermally treated carbon. Boehm, H. (to 
Licentia Patent-Verwaltungs-G.m.b.H., Frankfurt am Main (Ger- 
many, F.R.)). German(FRG) Patent 1,671,450/C/. 30 Sep 1976. 3p. 
(In German). 

To produce a fuel cell electrode for acid electrolyte, which, 
apart from good electrical conductivity, will show an improved 
stable pore structure which can act as a gas store, the invention 
names thermally treated carbon, which contains 5 to 50% by volume 
of hard coal, mixed with active carbon as catalyst, and polyethelene 
as binding material. 


15256 Electrolyte cycle system of a fuel cell system. Warszawski, 
B. (to Alsthom, 75 Paris (France)). German(FRG) Patent 
1,671,934/B/. 30 Sep 1976. Sp. (In German). 

The patent registration concerns a hydrazine hydrogen perox- 
ide fuel cell with a semi-porous electrolyte separator, where hydra- 
zine and hydrogen peroxide are fed in from separate stores situated 
at a higher level into separate electrolyte loops, whose electrc'ytes 
are circulated at synchronous pumping speed. The claims made are 
for the flow mixing of the hydrazine-depleted anolyte and the 
hydrogen peroxide depleted catholyte below the fuel cell and the 
control of the quantity of reaction material flowing in such a way 
that the quantity of reaction material downstream is negligible. A 
further claim includes a variant of flow guidance arranged so that 
only part of the reaction materials of depleted electrolytes is united 
below the fuel cell for chemical reaction 


15257 Fuel cell and method for fuel cell operation. Elzinga, E.R. 
Jr. (to Exxon Research and Engineering Co., Linden, N.J. (USA)). 
German(FRG) Patent 2,549,881/A/. 20 May 1976. 16p. (In 
German). 

1 fig. 
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The invention refers to a methanol-air fuel cell which is 
operated with an aqueous carbonate-bicarbonate equilibrium eiectro- 
lyte at increased temperature. The claim is concerned with method 
and device for maintaining the concentration of the solvent water to 
such an extent, that components of the solved substance do not reach 
the limit of solubility at a lowered working temperature. 


15258 Fuel cell. Greier, A. (to Institut Francais du Petrole 
(IFP), 92 - Rueil-Malmaison). German(FRG) Patent 2,549,250/A/. 
20 May 1976. 17p. (In German). 

Fuel cell batteries, from which no electrical power is drawn 
via an external closed circuit, generally consume fuel and/or oxida- 
tion material, if they are to be kept in a ready to operate condition. 
This consumption occurs particularly due to electrochemical short 
circuits in consequence of the series connection of individual cells, 
which are electrolytically supplied in parallel. To keep the fuel cell 
battery which is externally loaded ready to operate, the fuel and/or 
oxidation materials must be kept at that pressure, at which they are 
taken to the electrodes in normal operation. The patent specification 
claims automatically operated equipment and components of this 
equipment which fulfil this task. 


15259 Improved acid electrolytes for the hydrocarbon—air fuel 
cell. Adams, A.A. (American Univ., Washington, DC); Foley, R.T.; 
Walker, G.W. pp 172-175 of In Twenty-seventh power sources 
symposium. Red Bank, NJ; PSC Publication Committee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 

The performance of trifluoromethanesulfonic acid monohy- 
drate as electrolyte in hydrocarbon fuel cells was studied. The 
findings reinforce the conclusion drawn in earlier studies pertaining 
to the substantial effect which the electrolyte can have on fuel cell 
performance. Referring to the monohydrate, hydrogen and alkane 
oxidations are considerably higher, carbon monoxide poisoning is 
less severe, and the open circuit potential for air reduction is 
enhanced. The electrolyte program is continuing in such areas as 
electrooxidation of alkane fuels, modification of the electrolyte to 
improve its physical characteristics, gathering of engineering data on 
CF3;SO3H.H2O0 and modified electrolytes, and the development of 
electrode structures and matrix materials. It would appear that the 
electrolyte approach has been very fruitful and that continued re- 
search in this area in parallel with catalyst research should lead to 
fuel cell systems competitive with other energy conversion devices. 


15260 New composite electrocatalyst material for H;PO, fuel 
cells. Welsh, L.B. (UOP Inc., Des Plaines, IL); Leyerle, R.W.; 
Hervert, G.L.; Youtsey, K.J.; George, M.A. pp 175-177 of In 
Twenty-seventh power sources symposium. Red Bank, NJ; PSC 
Publication Committee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 

Possible alternatives to the use of noble-metal-impregnated 
carbon electrocatalysts in electrodes for phosphoric-acid electrolyte 
fuel cells have been of interest for several years. One such alternative 
involves the use of a new noble-metal-impregnated composite elec- 
trocatalyst material. This electrocatalyst consists of a platinum- 
impregnated composite structure formed by chemically bonding a 
thin-film, semi-conducting pyropolymer to the surface of an electri- 
cally-insulating high-surface-area refractory oxide substrate. Results 
are presented of a program to evaluate this material as an air and/or 
fuel electrocatalyst for use in phosphoric-acid-electrolyte fuel cells. 
The results of performance and lifetime tests are discussed for 
porous gas-diffusion electrodes fabricated from this material. These 
electrodes have been tested as both anodes and cathodes in matrix- 
type fuel cells. 


15261 Hydrocarbon fuel conditioner for a 1.5 kW fuel cell power 
plant. Callahan, M.A. (Army Mobility Equipment R and D Com- 
mand, Ft. Belvoir, VA); Haas, W.R. pp 180-182 of In Twenty- 
seventh power sources symposium. Red Bank, NJ; PSC Publication 
Committee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—-. 

When liquid hydrocarbon fuels are heated to about 700°C in 
the absence of air, a decomposition occurs which liberates hydrogen 
and precipitates carbon. Biproducts of the decomposition are meth- 
ane and small amounts of other light hydrocarbons, and aromatic- 
type compounds. As the temperature is raised to 1000°C the bipro- 
ducts, except for methane, largely disappear. Base metal catalysts, 
especially nickel, can greatly enhance the rate of hydrogen genera- 
tion and also significantly suppress the side reactions, so that the 
reaction is reasonably complete at about 800 to 900°C. The design of 
the reactor system based on this principle for producing hydrogen 
for a 1.5 kW hydrogen fuel cell power plant is described. (WHK) 
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15262 Low-cost, lightweight inverter for efficient power conver- 
sion from low voltage dc power sources. Roesler, D.J. (Army Mobility 
Equipment Research and Development Command, Fort Belvoir, 
VA); Suelzle, L.R. pp 196-198 of In Twenty-seventh power sources 
symposium. Red Bank, NJ; PSC Publication Committee (1976). 

From 27. power sources symposium; Fort Monmouth, NJ, 
USA (21 Jun 1976). 

See CONF-760617—. 

As a potential alternative to MIL-STD-1332B, Mobile Elec- 
tric Power Engine-Generator Sets, the US Army Mobility Equip- 
ment Research and Development Command (MERADCOM) Fort 
Belvoir, Virginia is developing a family of silent, lightweight, effi- 
cient electrical inverters designed to operate from fuel cells. The 
family consists of 0.5, 1.5, 3, and 5 kW units. The first of these, an 
inverter capable of delivering 1.5 kW into a 1.0 to 0.8 lagging — 
factor load, is discussed. The inverter is capable of operating from a 
36 to 60 Vdc fuel cell and can provide a 120 or 240 Vac single phase 
output at 60 or 400 Hz. It was developed by Delta Electronic 
Control Corporation (DECC) of Irvine, California, under a contract 
with MERADCOM. 


APPLICATIONS 
REFER ALSO TO CITATION(S) 14186 


ELECTROCHEMISTRY, MASS TRANSFER, AND 
THERMODYNAMICS 


REFER ALSO TO CITATION(S) 14978 


ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


15263 Energy conversion efficiency versus energy utilization ef- 
fectiveness. Omurtag, Y.; Cline, D.A. (Univ. of Missouri, Rolla). pp 
404-409 of In Proceedings of the third annual UMR-MEC confer- 
ence on energy: energy crisis, an evaluation of our resource poten- 
tial. Morgan, J.D. (ed.). North Hollywood, CA; Western Periodicals 
Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

A brief outline is provided of the thermodynamics of energy 
conversion and efficiency concepts to establish a basis for the 
argument that energy conversion is essentially a technical problem 
to be solved within the constraints of available technological know- 
how, whereas energy-use effectiveness is largely a management 
problem that requires a somewhat different approach. An attempt is 
made to show that significant economic contributions can be made 
by improved management of energy use within the existing techno- 
logical boundaries. 


BUILDINGS 
REFER ALSO TO CITATION(S) 14526, 15355 


15264 (PB—268989) Design guidelines for energy conserving sys- 
tems. Final report. Qureshi, A.S.; Moeller, G.L.; Gore, E. (Baker 
(Michael), Jr., of New York, Inc., N.Y. (USA)). Mar 1977. Contract 
V-101C-266. 131p. NTIS PC A07/MF AO1. 

This report establishes design guidelines and design limita- 
tions for the selection, evaluation and design of solar energy systems, 
total energy and selective energy systems, continuous duty standby 
systems, engine driven chiller/heat pump systems, continuous duty 
standby systems, and solid waste boiler systems. 


15265 (TREE—1181) Seasonal heat pump performance for a 
typical northern United States environment. Briggs, J.B.; Shaffer, C.J. 
(EG and G Idaho, Inc., Idaho Falls (USA)). Oct 1977. Contract EY- 
76-C-07-1570. 88p. Dep. NTIS, PC AOS/MF AO1. 

An analysis of seasonal heat pump performance in a typical 
northern United States environment (neighborhood of 8000 degree- 
days of heating) was performed for several typical commercially 
available air- and water-source heat pumps. The typical commercial- 
ly available heat pumps were chosen from an evaluation using 
certified performance data published by the Air-Conditioning and 
Refrigeration Institute (ARI). The seasonal heat pump performance 
was determined in terms of energy savings over the use of electrical 
resistance heating alone. 


15266 Windows: the energy view. Wilberforce, R. Building 
(London); 121-122(14 Oct 1977). 
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Glazing affects the energy consumption of buildings more 
than is commonly realized. How windows can be used to optimize 
energy use is examined. 


15267 Thermodynamic aspects of heating with heat pumps. 
Braun, R.; Hess, R. Brennst.-Waerme-Kraft; 9: No. 8, 305-310(Aug 
1977). (In German). 

The thermodynamic conditions for the rational heating with 
heat pumps are deducted. The heat pump is considered as a thermo- 
dynamic system in which any desired process may occur. Special 
heat pump processes and their effectiveness are then briefly ex- 

lained. Finally, a demonstration experiment is described, which is 
intentionally kept simple, to illustrate the thermodynamics of heat 
pumping with the help of thermo-electrical heat pumps as an exam- 
ple. 


15268 Cathodic protection for steel-sheathed long-distance dis- 
trict-heating lines. Possibilities and problems encountered. Brandes, B. 
Fernwaerme Int.; 6: No. 4, 178-182(Aug 1977). (In German). 

The author gives, from actual practice, an insight into the 
problems of corrosion on steel-sheated pipes and describes their 
causes and consequences. Besides technical means of solution, crite- 
ria are also listed by which planners and operators are enabled to 
check quotations and existing installations. 


15269 Laying of prestressed district-heating lines in Wolfsburg. 
Breuer, W. (Stadtwerke Wolfsburg A.G. (Germany, F.R.)). Fern- 
waerme Int.; 6: No. 4, 169-173(Aug 1977). (In German). 

ome pe with general considerations on the district-heat- 
ing system of the Stadtwerke Wolfsburg AG and the principles of 
laying district-heating lines without expansion joints, the author 
describes the method for laying a preinsulated, prestressed district- 
heating line, nominal diameter 200, 1000 m long, and gives in 
addition criteria for selection, costs and experience. 


15270 District-heating price comparison for 1976. Mueller, K. 
(Berliner Kraft- und Licht (BEWAG)-A.G. (Germany, F.R.). Abt. 
Stadtheizung). Fernwaerme Int; 6: No. 4, 156-166(Aug 1977). (In 
German). 

The cost comparison made by the Working Committee ‘Price 
setting’ for 1976 again gives a comprehensive review of the average 
heating costs for fictitious types of buildings (residential and non- 
residential) with varying connected loads and different periods of 
utilization, taking into account also the connection contribution. The 
numerical data from the undertakings which are named are summa- 
rized in tables and are analyzed from various aspects. The develop- 
ment of prices when compared with the collection of data made in 
the preceding year is particularly emphasized. (2 figs., 7 tables). 


15271 Energy used for heating and electricity costs for an all- 
electric household. Oberst, W. Energiewirtsch. Tagesfragen; 27: No. 7, 
505-506(Jul 1977). (In German). 

2 figs.; 3 tabs. 

The article deals with the actual energy costs determined for 
an all-electric household. The period under review is 1972-1976. On 
the basis of the costs there is proved to be a strong influence of 
winter temperatures on heating (night-rate electricity storage heat- 
ing). The interrelation is almost a linear one. 


15272 Measuring energy losses. Mobile infrared measuring 
system ‘thermobil’ now being tried, concepted for use in communities. 
Ohrt, U.; Tesche W. VDI (Ver. Dtsch. Ing.) Nachr.; 31: No. 24, 
10(Jun 1977). (In German). 

The article deals with the possible application of infrared 
thermography on the building sector. Due to the progress made in 
the development of infrared-sensitive semiconductor detectors and 
the miniaturization of the electronic part, devices are on the market 
today which render thermography independent of laboratories and 
allow outdoor temperature and heat radiation measurements to be 
made with the aid of batteries. Under the sponsorship of the Federal 
Minister for Research and Technology, Messrs. Messerschmidt- 
Boelkow-Blohm (MBB) have developed a device which enables 
very exact quantitative measurements to be made and will be used as 
a mobile infrared measuring system, mainly in communities. The 
system is now in trial operation. The basic novelty of the system is a 
digitalization of the image signals into image points which are stored 
in a fast semiconductor store for some time and them permanently 
stored on a tape cassette. The data are evaluated by means of a large 
computer. 


15273 Optimizing combustion in gas and oil-fired furnaces. 
Sorger, B. Gas Waerme Int.; 26: No. 6/7, 326-328(Jun 1977). (In 
German). 

5 figs. 

A process is described for optimizing the combustion of 
gaseous and liquid fuels, during which a couple of factors influenc- 
ing combustion are eliminated by collecting residual oxygen in 
exhaust gases. An oxygen control device operates on a regulating 
unit as an oxygen correcting device. The regulating unit serves as 
variable load-dependent dosing of fuel and is connected with a 


ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 1587 


device for dosing air. By means of two examples, the operation of 
the correcting devices is pointed out as well as their measuring 
principles for oxygen. 


15274 Large-capacity heaters for service water. Kremer, R. 
Elektrowaerme Int., Ed. A; 35: No. 3, 162-165(May 1977). (In 
German). 

The article provides technical data on the heater and on the 
electric heating cartridge, on a centrally-installed large-capacity 
heater for service water. The author goes into detail as far as the 
utilized corrosion protection is concerned, and finally outlines the 
operation mode and circuits of the large-capacity plant. 


15275 Heat pump for heating and cooling duty with heat recov- 
ery. Jacobowsky, H. Elektrowaerme Int., Ed. A; 35: No. 3, 132- 
135(May 1977). (In German). 

After only a slow acceptance, heat pumps are increasingly 
being put to use for cooling, heating, heat recovery, and multiple 
utilization of energy. As advised by clear-sighted planning bureaus 
already a few years ago, this technology has become an important 
component in heating and air conditioning. Electric heat pump 
systems do not only help to save energy and have all the well-known 
advantages of full electric heating without polluting the environment 
but, if projected in the right way and with a good energy balance of 
the building, also require lower investment costs. As an example and 
a proposal, a well-planned and -constructed system, installed in the 
Marien hospital at Gelsenkirchen, is described. 


15276 More lumen per watt. Fluorescent lamps with new lumi- 
nous substances, Droscha, H. VDI (Ver. Dtsch. Ing.) Nachr.; 31: No. 
14, 12(Apr 1977). (In German). 

By using new, high-quality luminous substances, the light 
intensity of fluorescent tubes may be increased by almost 60%. At 
the same time, the color rendering is improved. The luminous 
substances used are new ceramic materials: Aluminates activated 
with rare earths. Quantitative control of the luminous substances is 
possible, so that the light emitted is adapted to the eye sensitivity 
curve. Furthermore, the article reports on the development of new 
sodium steam high-pressure lamps, also with a higher light intensity. 


15277 Energy conservation in buildings. The dependence of 
energy consumption on various factors concerning building techniques. 
Adamson, B.; Kaellblad, K. (Tekniska Hoegskolan, Lund (Sweden)). 
Gesund.-Ing.; 98: No. 4, 108-114(Apr 1977). (In German). 

11 tabs. 

A computer calculation on the annual energy consumption of 
a building is executed by means of a simple model. Average values 
are chosen to present the climatic conditions. The influence of 
structural and engineering factors on heat consumption is shown by 
varying individual factors. For example the influence of ventilation, 
the number of windows, the method fo or regulating temperatures and 
heat capacity are examined. Particularly interesting is the ‘free-of- 
charge’ energy, generated by solar radiation. This energy reaches a 
peak if the glass percentage of a wall orientated to the south is about 
20 to 40%. 


15278 Natural gas motors instead of furnaces. A heating system 
to save primary energy in the new indoor swimming pool at Heiden- 
heim. Titl, A. VDI (Ver. Dtsch. Ing.) Nachr.; 31: No. 12, 6-7(Mar 
1977). (In German). 

A supply system for water heating in an indoor swimming 
pool is reported on. Instead of a conventional water heating system 
with oil-fired boilers, natural gas engines are used for water heating. 
The energy generated is transferred to the water by means of heat 
exchangers. The installation incorporates a hot water recirculation 
system. The water heating system consists of 5 separate engines, so 
that optimum adoption to the varying energy demand is made 
possible. It should be noted that the system needs a major overhaul 
for the first time after 20,000 hours of operation. 


15279 Thermal insulation installed at a later stage of construc- 
tion. Colloquium informs of possibilities to insulate with plastics. 
Woebcken, W. VDI (Ver. Dtsch. Ing.) Nachr.; 31: No. 7, 5(Feb 1977). 
(In German). 

This is a report on a meeting in Wuerzburg on the use of 
plastics for thermal insulation in buildings. In particular, lectures on 
the following subjects are reported on: utilization of solar energy for 
space heating and service water heating, external thermal insulation 
of buildings, questions of the profitability of thermal insulation, 
thermal insulation with polystyrene foam plastics, thermal insulation 
of floors, walls and ceilings with polyurethane foam plastics and 
phenol resin foam. 


15280 Gas infrared radiator for the heating of rooms. 
Baumanns, H. Jnd.-Anz.; 98: No. 4, 57-59Jan 1977). (In German). 

Gas infrared radiators have the advantage that infrared radi- 
ation instead of air is used for heat transfer. The still air avoids heat 
losses by avoiding heat transfer from circulating room air to outer 
surfaces. There is no vertical temperature distribution, and the same 
physiological heat sensation is achieved with lower air temperatures. 
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Heat is generated where it is required, and there is no dust formation 
or draft. The energy requirements for various heating systems are 
compared, and the heat demand of a radiator heating is illustrated by 
an example. 


15281 More rational use of energy by the application of district 
heating. Matthoefer, H. (Bundesministerium fuer Forschung und 
Technologie, Bonn (Germany, F.R.)). Fernwaerme Int.; 6: No. 3, 55- 
57(1977). (In German). 

The author gives a review of the problems in district-heating 
supply in the Federal Republic of Germany from the point of view 
of research policy. 


15282 How and under what conditions can a very active exten- 
sion of district heating supply be achieved. Winkens, H.P. (Vereini- 
gung Deutscher Elektrizitaetswerke e.V. (VDEW), Frankfurt am 
Main (Germany, F.R.). Arbeitsgemeinschaft Fernwaerme e.V.). 
Fernwaerme Int.; 6: No. 3, 90-95(1977). (In German). 

The author deals in detail with the question of the ‘heating 
price which can be charged’ to the consumer, the problems of 
establishing and developing the supply plans - in particular for 
regional district-heating supply (plan studies) - and the cooperation 
of local authorities in setting up and putting into operation optimum 
supply plans. For an optimum development in the field of the 
existing installations low heating prices are necessary, and for 
achieving the optimum supply plans temporary assistance from the 
local authorities - restricted to the starting period - amounting to 100 
00 DM/Gcal/h of connected loads is requisite. 


15283 District heating supply in northern countries. Waldenby, 
T. (Svenska Vaermeverksfoereningen, Stockholm). Fernwaerme Int.; 
6: No. 3, 65-68(1977). (In German). 

The author reports on the future importance and the growth 
of district-heating supply in the northern countries, using Sweden as 
an example. 


15284 District heating supply for the city of Duesseldorf. Jonas, 
M. (Stadtwerke Duesseldorf A.G. (Germany, F.R.)). Fernwaerme 
Int.; 6: No. 3, 60-64(1977). (In German). 

The author first gives a short, general view of district-heating 
supply in Duesseldorf. For the supply areas Garath and Innenstadt I, 
two characteristic main types of district-heating supply, more detail 
is given on economic standpoints; general planning; technical con- 
struction; increase of connections and operational experience. Final- 
ly the author reports on the further plans in hand for Duesseldorf. 


15285 Flensburg, an example of the energetic development of a 
district-heating system. Prinz, W. (Stadtwerke Flensburg (Germany, 
F.R.)). Fernwaerme Int; 3°93 '7D'®S°"72— Sk0 t2@A302=— 

The development of the district-heating system in Flensburg 
which was systematically planned in the sixties and seventies, and 
which includes almost the whole city, has proceeded with extraordi- 
nary speed. On the basis of a favorable cost position a supply density 
averaging 80% has been achieved along the lines which have been 
completed. It hoped that in a few years about 80% of the energy 
required by the city for heating will be obtained from the coal-fired 
heat-electric station which is made up of blockunits having small 
outputs. 


15286 Model for the determination of the economically most 
suitable low-temperature heat requirement for district heating in the 


Federal Republic of Germany. f[7=A°s5Y [T= =>Kkao~}=Y 
>*@rps=seTpa1@sT=Ng =—I—Y OLipprycAws S27wAsN@Y 
b= JH 22> F:0N's1whr KATH §8B CAH FY “D'S °VZ=> 
Sk 270A3NZ= = 

The model serves for establishing the limits for the economi- 
cally most suitable low-temperature heat requirement for district- 
heating purposes when compared with public gas supply, which is 
generally regarded as the alternative. The author presents the nor- 
mative and descriptive elements of the model, and appreciates its 
cooperation with EDP in relation to the further development of final 
energy supply up to the planning limit of 1990. 


15287 Importance of district heating for the protection of the 
environment. 43097Y v=—=—> owAsBiY >= S<A’rymsENerpsA7Y 
070) *a meg or aga @wd~~7 OSsTa7*N=syTENY 
“WO et ps=7 ~AtpwtAD—- <A’rym EN psATY w2wytN 
SawhsQ@Y S=}—2= Ss5=on'r7 KAT pu tAQups=E7@ a* 
~ Dae ZA'sMyEZNY ma's7WA7BAAATpptANZ=— 8a@0's1wA; 
Kr °3 cA= PY D115 PMS —> SKN 2wAsNZ==— 

In a review the authors make a comparison between the 
pollution emitted in the energy field and that from other sources. 
They explain the technical and legal measures for reducing the 
emissions, both material and thermal, from power stations and from 
domestic fires. By using examples of heat provision both in the 
domestic field and for small scale industry - on the one hand by 
single fires and on the other by district-heating supply, using the 
combined generation of heat and power - the possibilities of energy 
saving and reducing pollution emission are adumbrated. The effect 
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of different propagation parameters on the emission to be expected is 
discussed. Finally, they report the results of improvements in the 
emission situation in the case of widespread district-heating supply in 
cities, and these results are evaluated. 


15288 Questions of temperature spread. owtAAY >= 
S+107°D97, =~ yr Bro*Otasitp'10B; >1T7sy72 =—I= 
S+~>ZY OA@TALN S210AsN@Y 5=JH=Zz= broN'srwd; 
KNa=— §3 cA= XY D135 9M2Z => Sk 270A3:0Z=— 

To enable the use of waste heat from coupling processes for 
space-heating the author describes measures which raise the efficien- 
cy of heating elements, or utilize them better. Then with a given 
input temperature the return temperature can be lowered; i.e. the 
difference between these temperatures can be increased or the tem- 
perature level lowered. The design of the heating elements must be 
optimized taking into account the distance between heat generation 
and the consumer, when note must be taken of the dependance of the 
heat generation costs on the temperature offered. 


15289 Situation-report. A report on the results and the conclu- 
sions drawn from district-heating studies. >*OA;,Q0nY [=== 
S+70770*95N Qritps=10 ~yiBre*@tasitp'10B += 
S+O~>ZY SasNBsSo7m 3A vst Sa1wAsN@Y 5=—}—z=— 
me47*pe7ArtOps=sst 8:0@0'sr@d7 1=+—2— F:0M'swA; 
KNa=— §3 cA= SY ©D BS 8VZ> SKN 270A30N2= 

On the basis of the national economic effect of the very active 
extension of district-heating supply the author gives a review of the 
results of the overall study, and pays special attention to questions of 
demarcation from other energy sources and technologies for rational 
energy application. By applying principles in the form of theses he 
explains the AGFW recommandations for the very active extension 
of district-heating supply. In conclusion the author deals shortly 
with questions of obligatory connection and use, and the incorpora- 
tion of district-heating supply in a new energy-supply law. 


15290 How is the heat requirement up to 200°C distributed in the 
Federal Republic of Germany. Windorfer, E. (WIBERA, Wirtschafts- 
beratung A.G., Duesseldorf (Germany, F.R.)). Fernwaerme Int; 6: 
No. 3, 82-89(1977). (In German). 

In the framework of a study ordered by the BMFT in the 
year 1974 and now completed, the author deals with the possibilities 
and the limits to economic application of district-heating supply 
based on heat-electric stations. For this purpose the heat demand in 
the cities of the Federal Republic was first determined and presented 
on a map combined in accordance with technical characteristics. 
Next the economic suitability of the technically a possible 
requirement was investigated in dependance on different parameters 
by the cellular area technique. 


15291 Heat exchangers to be embedded in the ground. Feist, A. 
German(FRG) Patent 2,525,480/A/. 23 Dec 1976. 6p. (In German). 

The claim refers to a heat exchanger designed for a heat 
pump. In contrast to the common, space-covering tube systems, this 
heat exchanger needs less space resp. has a higher efficiency. The 
heat exchanger is made of two rectangular foils, one on top of the 
other, welded internally and at the rims with joints, resulting in 
ducts arranged meander-like for the flow of the heat transfer 
medium. 


15292 Method for electric space heating by means of a combined 
direct and a storage heating system and the appropriate circuit devices. 
Trebuth, E. German(FRG) Patent 2,528,097/A/. 23 Dec 1976. 11p. 
(In German). 

1 fig. Addition to P2146349.0. 

A method is described for electric space heating by means of 
a combined direct and a storage heating system. The method permits 
automatic, weather-dependent setting of the storage equipment’'s 
charging time which means that very little day-time current is used. 


15293 Thermal insulation material with high temperature resis- 
tance. Hackenberg, P.; Kummermehr, H. (to Gruenzweig und Hart- 
mann und Glasfaser A.G., Ludwigshafen (Germany, F.R.)). 
German(FRG) Patent 2,524,096/A/. 9 Dec 1976. 3p. (In German). 

A high-temperature resistant thermal insulation material is 
described. The material consists of dumping material which is 
pressed into slabs. Dulling — were added. Suitable dulling 
agents were ilmenite or materials of the corundum group. 


15294 Outdoor thermal insulation as a facade. Heck, F. Gesund.- 
Ing.; 97: No. 11, 245-248(Nov 1976). (In German). 

The author reports on the shrinkage behavior and the shrink- 
age forces acting in plates of rigid expanded polystyrene used for 
thermal insulation on the outside of buildings. Shrinkage movements 
may cause cracks in the plates; the crack width increases with the 
thickness of the plates. Plates with a thickness up to 10 mm are not 
prone to cracking when properly installed. Thicker plates up to 30 
mm should be stored for 3 months before installation in order to 
prevent cracking. If the insulation boards are not held constrained, 
considerable damage must be expected. 
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15295 Method and installation for the recovery of energy. Tri- 
chet, J. (to L'Air Liquide, 75 - Paris (France)). German(FRG) 
Patent 2,615,453/A/. 21 Oct 1976. 99p. (In German). 

The invention concerns new uses for the invention which is 
the subject of the main patent application P2204371.1. It deals with a 
method for the production of energy, which consists of at least in 
one part of the energy of a mixture of at least two bodies or parts 
being recovered. The bodies can be present in a liquid steam balance. 
According to the invention two components are added to a mixing 
zone, one of which is gaseous and the other liquid. In the mixing 
zone the two bodies are brought in countercurrent to the liquid 
steam balance; at least one mixture of this mass is taken out at a 
middle level of the mixing zone and expanded. The 16 uses described 
here cover the following areas: heating of rooms, drying materials, 
recovery of thermal energy from the combustion gas of a motor 
operating in cycle. 


15296 Self-regulating heating element. Pirotte, F.L.G. (to Philips 
Gloeilampenfabrieken N.V., Eindhoven (Netherlands)). 
German(FRG) Patent 2,614,433/A/. 14 Oct 1976. 15p. (In German). 

The invention relates to a self-regulating heating element, 
which contains at least one resistance made of a material with a 
positive temperature coefficient of the electrical resistor. In oper- 
ation such a resistor reaches a temperature with relatively low 
power consumption at which the resistance quickly increases (Curie 
temperature). This sets a limit to the power which is taken in and 
which can be drained off in the form of heat. Heat egress is 
improved in this invention through constructive measures, so that 
the maximum accumulable power is increased. 


15297 Electric boiler for the generation of steam and hot water. 
PPI; No. 3, 110(Oct 1976). (In German). 

A brief survey is presented of the possibilities to utilize night 
current or excess current for the generation of steam and hot water. 
The mode of operation of a heating station is described, which 
works with 3 high-voltage electric boilers (service voltage 10 kV, 
output between 2 and 20 MW). 


15298 Energy saving through the correct regulation of heating-, 
ventilation- and air conditioning units. Pt. 1. Andreas, U. (Zentra 
Albert Buerkle K.G., Schoenaich (Germany, F.R.)). Sanit. - Hei- 
zungstech.; 41: No. 4, 237-241(Apr 1976). (In German). 

A main point in saving energy in the heating of buildings is 
the increased use of technical regulating devices. This article shows 
what is possible on this sector at today’s technical level and what 
should already be considered in the planning stage. In particular, the 
transient heating operation (decreasing of temperature at night) lends 
itself to this purpose. However, it should be seen to that a pre-set, 
economical temperature is adhered to as exactly as possible during 
the operation period. The example shows that a temperature increase 
of 1 K means 5 to 7% more energy consumption. A further part of 
this work is dedicated to the different possibilities of technical 
regulation. The parameters which influence the extent of energy 
saving are discussed. 


15299 Efficient energy utilization in buildings. Thoughts on im- 
pulses for the reconstruction and modernization of older heating 
systems. Dittrich, A. Oe/- Gasfeuerung; 21: No. 7, 387-390(1976). (In 
German). 

This is a summary of a lecture held in front of representatives 
of european trade associations for heating techniques. The following 
measures for the efficient use of energy in buildings are discussed: (1) 
temperature control on the basis of the actual demand; (2) installing 
thermostats; (3) taking influence on the habits of the comsumer by 
heat quantity counters; (4) improving the efficiency factor of the 
boiler; and (5) improved economy in connection with heating water. 


15300 Thermal insulation in cellars. Jochmann, L. Kunstst. Bau; 
11: No. 4, 26-28(1976). (In German). 

Cellars are increasingly used as additional living or working 
space in buildings. Of these underground rooms, the same thermal 
comfort is required as from the other rooms. Practical solutions for 
thermal insulation of walls and floors are given. 


RESIDENTIAL BUILDINGS 
REFER ALSO TO CITATION(S) 14286, 15066, 15127, 15130, 15200 


15301 (BNL—50712) Effect of reduced boiler water temperature 
on cycle efficiency. Batey, J.E.; Allen, T.W. (Brookhaven National 
Lab., Upton, N.Y. (USA)). Jul 1977. Contract EY-76-C-02-0016. 
12p. Dep. NTIS, PC A02/MF AO1. 

Tests were performed on a “typical” residential hot water 
boiler to evaluate the energy saving potential of reduced boiler 
water temperature. A significant reduction of annual fuel consump- 
tion was determined based on detailed efficiency measurements 
combined with the BNL Seasonal Performance Evaluation Compu- 
tational Program. The energy saving has been attributed to reduced 
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off-cycle heat losses resulting from the lower boiler operating tem- 
perature. 


15302 (COO—1340-55) Effects of atmospheric variability on 
energy utilization and conservation. Summary of research conducted, 1 
November 1976—31 July 1977. Reiter, E.R.; Johnson, G.R.; Mac- 
donald, B.C.; Somervell, W.L. Jr.; Starr, A.M. (Colorado State 
Univ., Fort Collins (USA). Dept. of Atmospheric Science). Sep 
1977. Contract EY-76-S-02-1340. 7lp. Dep. NTIS, PC A04/MF 
AOl. 

Various feedback mechanisms between the oceans and the 
atmosphere were examined. Several of these mechanisms appear to 
be the cause of the interannual variability of the atmosphere’s 
general circulation and of climatic changes on a time scale of several 
tens of years. Specifically, a recent cooling trend in the North 
Pacific north of 40°N, and sea-surface temperature fluctuations with 
an irregular periodicity of 2 to 4 years superimposed upon this trend 
were examined. To advance regional long-range forecasting skills 
we correlated January temperature anomalies over the eastern 
United States with flow patterns over the U.S. and Canada. The 
space-heating energy-consumption model for Greeley, Colorado, for 
the winter of 1976-77 was within 98.9 percent of actual natural gas 
consumption for that city. Modelling of Cheyenne, Wyoming, in- 
cluding the testing of a new statistical scheme to develop the 
building census required by our energy consumption model, is under 
way. 


15303 Foam plastics save energy. Less lost heat. Woebcken, W 
Bild Wiss.; 14: No. 7, 80-87(Jul 1977). (In German). 

Ever since the oil crisis those responsible for building houses 
have also been thinking in different dimensions. New guidelines 
provide for heat insulation to be increased some three-fold. Techni- 
cal development is keeping up. In particular different building meth- 
ods which combine synthetic materials with conventional building 
materials ensure that heat no longer escapes from houses and is lost 
in large quantities. 


15304 Energy utilization in houses. Report on the 9th interna- 
tional technical fair sanitation-heating-air-conditioning in Frankfurt/ 
Main. Mettmann, F. Energiewirtsch. Tagesfragen; 27: No. 4, 289- 
291(Apr 1977). (In German). 

This is a report from the 9th international technical fair on 
sanitation, heating and air-conditioning, held in Frankfurt/Main. In 
the main, new heating systems are presented. At the moment, the 
emphasis is on the field of heat pumps, which are offered by an 
increasing number of producers. There is also an increasing supply 
of solar heating systems. 


15305 Water heater using waste heat. Braeunlich, G.; Schoeffel, 
H.; Trenkowitz, G.; Gehrer, R.; Scheible, A. (to Brown, Boveri und 
Cie A.G., Mannheim (Germany, F.R.)). German(FRG) Patent 
2,530,952/A/. 27 Jan 1977. 19p. (In German). 

The invention is based on a water heater heated with waste 
water heat which with a sure separation of waste water and warm 
water, enables one to make good and extensive use of the heat of 
waste water. The system consists of a warm water and a waste-water 
store which are connected via heat exchangers and by at least one 
interconnecting heat-carrying circuit transferring the waste-water 
heat to the warm water. The heat-carrying circuit is controlled in 
such a manner that only the waste-water heat is transferred to the 
warm water and re-discharging of warm water to waste water is 
avoided. Furthermore, using this method one can control the warm 
water temperature. 


15306 Method and equipment for the utilization of the waste heat 
of household refrigerators. Heidtkamp, G.; Hackner, H.; Schoen- 
berger, H. (to Licentia Patent-Verwaltungs-G.m.b.H., Frankfurt am 
Main (Germany, F.R.)). German(FRG) Patent 2,530,994/A/. 27 Jan 
1977. 11p. (In German). 

A system is described enabling the thermal energy occurring 
with refrigerator to be used for heating household water. The 
condenser of the cooling system is placed in the hot-water store of 
the water heater. About 4 kWh per day could be used for heating 
water taking a 300 | refrigerator. If the store content is heated and no 
warm water is removed, then the coolant flow in the cooling circuit 
is temporarily passed over an air condenser. 


15307 Ultimate energy consumption in private households, Kolar, 
J. (Technische Univ. Muenchen (Germany, F.R.); Energie- und 
Wasserversorgung A.G. (EWAG), Nuernberg (Germany, F.R.)). 
Gas- Wasserfach, Gas-Erdgas; 118: No. 6, 241-245(1977). (In 
German). 

An opinion poll conducted by the EWAG (Energy and 
Water Supply Company) in the Bavarian planning region west 
Franconia as well as random tests in Nuernberg provide information 
on the percentage of energy sources used for the heating of spaces 
and water, and for cooking in private households. Based on data 
collected in 3 Bavarian medium centers, the average overall energy 
consumption per year is 9 MWh per capita resp. 24.5 MWh per 
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household, the percentage of electric power was about 10%. The 
efficiency of heating spaces and water with coal and petroleum was 
estimated at 0.41% for private households. 


15308 Energy control for direct electric heating (HISOMAT D/ 
1—D/2). Andre, J.; Bouchat, A.J. ACEC (Ateliers Constr. Electr. 
Charleroi) Rev.; No. 1-2, 33-40(1977). 

Two systems are described for controlling the direct electric 
heating of houses in terms of the heat requirements room by room. 
Both systems meet standards for heating comfort, reliability, econo- 
my, and safety. The first system uses central control units with a 
limiting thermostat in each room to control the maximum room 
temperature. The second is an individual control system which 
ny the temperature of each room directly. Both systems 
achieve the desired result of comfort and economy in electric 
heating. The central control system is advantageous for adding room 
control to existing electric heating systems. The second, individual 
control system is recommended for new installations. (LCL) 


15309 Ventilation: a behavioural approach. Brundrett, G.W. 
(Electricity Council Research Centre, Chester, Eng.). Int. J. Energy 
Res.; 1: No. 4, 289-298(1977). 

Behavioral studies of the window-opening habits of families in 
one hundred and twenty three houses show a strong seasonal pat- 
tern. During winter window opening is closely related to moisture 
level in the external air. In summer it is more closely linked to mean 
daily temperature. There are wide differences between families, with 
larger families having more open windows. Re-examination of venti- 
lation criteria suggests three seasons, one in deep winter which needs 
minimum adequate air for body odor removal, the second in spring/ 
autumn for controlling moisture and the third in summer for cooling. 


15310 Statistical comparison of energy requirements for different 
types of residential electric heating. Rushing, L.L. (Missouri Power 
and Light Co., Jefferson City). pp 692-695 of In Proceedings of the 
third annual UMR-MEC conference on energy: energy crisis, an 
evaluation of our resource potential. Morgan, J.D. (ed.). North 
Hollywood, CA; Western Periodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

The heat pump can save approximately 40% in energy costs 
over a central electric furnace and approximately 20% over electric 
cable heat or baseboard heat installations. Expected demand for any 
type electric heat is about the same during very cold weather. 


15311 Comparative residential energy consumption and fuel costs 
with various types of systems: oil-, gas-, electric-furnaces, and heat 
pumps. Howell, R.H.; Sauer, H.J. Jr. (Univ. of Missouri, Rolla). pp 
706-714 of In Proceedings of the third annual UMR-MEC confer- 
ence on energy: energy crisis, an evaluation of our resource poten- 
tial. Morgan, J.D. (ed.). North Hollywood, CA; Western Periodicals 
Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

The electric air-to-air heat pump for residential heating offers 
an economic alternative to systems traditionally used extensively for 
home heating, such as oil- or gas-fired furnaces and electric-resis- 
tance heat. This simulation analysis showed that using 1976 mid- 
Missouri fuel costs, an oil-fired furnace was the least expensive to 
operate of the three traditional-type residential-heating units. LP-gas 
heating was 19% higher than oil heat, while electric-resistance 
heating was 26% higher in cost than oil. The typical air-to-air heat 
pumps showed a 29% reduction in the heating bill when compared 
to an oil furnace. 


15312 Development of the market for heating oil EL in the living 
room sector. Kutschke, G. (Deutsche Shell A.G., Hamburg (Ger- 
many, F.R.)). pp 706-718 of In Compendium 76/77. Bd. 2. DGMK- 
Vortraege. Klamann, D.; Asinger, F.; Boigk, H.; Oelert, H.H.; 
Peters, W. (eds.). Leinfelden-Echterdingen, Germany, F.R.; Indus- 
trieverl. von Hernhaussen (1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

The present and future market situation is described with 
regard to heating structures which have developed in the FRG and 
are to be expected for the future, i.e. the next to years. The main 
issue is the development of the market in the field of domestic 
heating with regard to heating fuel oil EL as under DIN 51603, part 
1. To judge the present situation and to make predictions for the 
future up to 1985 on the domestic heating sector, the number of 
buildings and apartments, their heating structure and energy demand 
should be known. For this, data from the systems analysis for low- 
pollution domestic heating systems were used. This analysis was 
drawn up in 1975 by the MAN company on behalf of the Federal 
Minister for research and technology. 
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15313 Emissions from domestic heating systems. Bley, W. (Esso 
A.G., Hamburg (Germany, F.R.)). pp 719-727 of In Compendium 
76/77. Bd. 2. DGMK-Vortraege. Klamann, D.; Asinger, F.; Boigk, 
H.; Oelert, H.H.; Peters, W. (eds.). Leinfelden-Echterdingen, Ger- 
many, F.R.; Industrieverl. von Hernhaussen (1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 


SCHOOL, MUNICIPAL AND OTHER PUBLIC BUILDINGS 


15314 (PB—269407) Research design construction and evaluation 
of a low energy utilization school, phase 2. Stein, R.G.; Stein, C.; 
Deibert, P.F. (Stein (Richard G.) and Associates, Architects, New 
York (USA)). 31 Mar 1977. 196p. NTIS PC A09/MF AO]. 

This report discusses the development of a lighting program 
which includes the evaluations of high-efficiency commercially 
available light fixtures and design, construction, and testing of flu- 
orescent adaptors for buildings presently lighted with incandescent 
fixtures; modifications to ventilation systems; and the design of a 
filmstrip to involve the teachers and students in the school buildings 
in a energy conservation program. 


COMMERCIAL AND INDUSTRIAL BUILDINGS 


15315 (PB—269189) Commercial space: policy analysis of profit- 
ability of retrofit for energy conservation. Final report. Williams, J_; 
Eisen, D.; Beverly, A.; Murray, R. (Metrostudy Corp., Washington, 
D.C. (USA)). Jun 1976. Contract FEA-CO-04-50279. 152p. NTIS 
PC A08/MF AO1. 

The pu of this study was to provide a factual and 
analytical basis for the formulation of policy alternatives to promote 
the retrofit of commercial buildings for energy conservation. Specifi- 
cally, the study design called for: (1) the collection of detailed 
financial data and building characteristics for selected buildings in 
the Boston, Detroit, and Miama areas; (2) the identification of 
rational retrofit measures individually developed for selected build- 
ings with an estimate of cost and energy saving; (3) a detailed 
analysis of the financial projection for each building over its expect- 
ed life, for each retrofit option and for three selected policy alterna- 
tives; (4) the detailed description of the commercial space in a dozen 
cities as derived from existing studies; and (5) the preparation of 
detailed inventories of the commercial space in two cities - Atlanta 
and Minneapolis - with information on energy usage, size, volume, 
age, and commercial use. 


15316 Energy- and energy cost saving for heating, ventilating, 
cooling, and hot water plants in large hospitals. Nehring, G. Gesund.- 
Ing.; 98: No. 6, 175-180(Jun 1977). (In German). 

The article gives an analysis of the possibilities of energy- and 
energy cost saving for heating, ventilating, cooling and hot water 
plants in large hospitals. The hospital considered has 800 beds. After 

eneral considerations on the possibility of heat recovery, an energy 
iow diagram is discussed, which is completed by curves on the 
energy consumption in the course of the day. The annual costs of the 
various energy consumers are determined using measured data. 
Manufacturing costs are prepared separately. Finally the various 
costs are classified according to their effect on the hospital care 
factors. 


15317 Does integrated energy supply have to be considered in the 
architectural design of a hospital. Eisele, W. Elektrowaerme Int., Ed. 
A; 35: No. 3, 165-169(May 1977). (In German). 

Illustrated by the example of the Marien hospital in Gelsen- 
kirchen, which is equipped with an all-electrical energy supply, it is 
shown in which form - taking into account the directions made by 
public utilities and authorities - the ‘integrated energy supply’ affect- 
ed constructional planning and problems to be solved in architec- 
ture, and which criteria were to be observed by the architect. 


15318 Energy as a factor in the construction of hospitals. 
Canzler, B. (Verband Beratender Ingenieure VBI e.V., Essen (Ger- 
many, F.R.)). Elektrowaerme Int., Ed. A; 35: No. 3, 141-147(May 
1977). (In German). 

The contribution deals with the determination of fundamen- 
tals of the preplanning and execution of the energy concept for 
hospital buildings. Energy-relevant influences and changing relation- 
ships of utilization, organization, design, building, technical systems, 
site and environment are analyzed. 


15319 Reasons for the all-electric supply of the Marien Hospital 
in Gelsenkirchen. Klaus, D.; Schemkes, W. Elektrowaerme Int., Ed. 
A; 35: No. 3, 118-121(May 1977). (In German). 

The contribution attempts to check once more, from today’s 
point of view, the reasons for decisions originating from the year 
1969. The expert opinion to be formed at that time for the energy 
decision had to compare the energy carriers of light heating oil, 
town gas and electrical energy with one another and to investigate 
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the factors of investment required, annual operational costs, securing 

of the energy supply, ecological aspects, and adaptability to the 

technical development. An economy comparison, viewed today, 

shows that the actual required investment (i independent of type of 

energy) turned out to be higher due to various reasons; the annual 

Operation costs, however, clearly indicate an advantage in using 
ectrical energy. 


15320 Thermal storage heaters for use in hospitals. Gruensch- 
laeger, U.; Schorlemmer, U. Elektrowaerme Int, Ed. A; 35: No. 3, 
147-150(May 1977). (In German). 

Modern hospital buildings involve various supply groups 
regarding heating which make different demands of the heating 
system. The contribution deals with the constructional influences 
and the equipment requirements to be considered with special heat- 
ing devices and, taking the example of the Marien hosital in Gelsen- 
kirchen, explains the equipment design and control of the electros- 
torer heating device used, as well as the measured results obtained. 


15321 Energy balance of modern hospitals. Klaus, D.; Schemkes, 
W. Elektrowaerme Int., Ed. A; 35: No. 3, 113-118(May 1977). (In 
German). 

New hospital buildings in the FRG are preferentially set up 
for a larger number of beds and are technically equipped so as to 
ensure an optimum hospital care despite reduced amount of person- 
nel. The Marien hospital in Gelsenkirchen is the first of this new 
type and will be entirely supplied with electrical energy including 
the extensive annexes. The present contribution specifies the in- 
stalled electric power and the pre-assessed annual energy consump- 
tion values, estimates the amount of energy saved as compared to the 
conventional construction, and discusses further possibilities of 
saving. 


15322 Efficient use of energy in the Marienhospital in Gelsenkir- 
chen. Hendriks, K. Elektrowaerme Int., Ed. A; 35: No. 3, 135- 
141(May 1977). (In German). 

The basis for the decision on the electrical energy supply of 
the Marienhospital in Gelsenkirchen was a profitability calculation 
explained in detail in this article. Included were the following forms 
of energy: electrical energy, fuel oil and town gas. As a function of 
the energy variety, a) the annual consumption of energy and the 
maximum power requirements were estimated and b) the necessary 
technical energy systems were evaluated. 


TRANSPORTATION 


REFER ALSO TO CITATION(S) 15081, 15114, 15115, 15116, 
15117, 15118, 15119, 15120 


15323 (PB—270468) Transportation in America’s future: poten- 
tials for the next half century. Part 2. Transportation forecasts. Final 
report. Curry, D.; Carlson, R.; Henderson, C.; Mandel, T.; Mitchell, 
A. (Stanford Research Inst., Menlo Park, Calif. (USA)). Jun 1977. 
Contract DOT-OS-60160. 343p. NTIS PC A15/MF AOl. 

The following topics are discussed: transportation demand 
and energy estimates; transportation trends and issues under three 
futures for 1995; prospects for new ard improved transportation 
systems by 2025 (air, avionics, shipping, pipelines and tunnels, rail- 
roads, intercity buses, highways and streets, trucking, automobiles, 
urban transit and rail, paratransit, pedestrian aids and bikeways, 
elderly and handicapped services); electric and hybrid automobiles; 
innovative urban systems; automated highway system; a generic 
approach to advanced freight systems; tracked levitated vehicles, 
improved passenger trains and buses; the successful SST; some 
transportation implications of future telecommunications technol- 
ogy; and transportation problems and opportunities. 


15324 Some studies of the temporal stability of person trip gen- 
eration models. Doubleday, C. (Univ. of Cambridge, Eng.). Transp. 
Res.; 11: No. 4, 255-264(Aug 1977). 

In an attempt to assess the temporal stability of one type of 
person trip generation model (the category analysis model with the 
individual as the behavioral unit), some comparative studies based on 
the Reading Travel Surveys of 1962 and 1971 are described. Catego- 
ries are defined with respect to a subset of the variables employment 
status, socio-economic group, household structure, car availability 
and household car ownership; and particular attention is given to 
optional trips made by persons in certain employment status groups, 
notably housewives and retired persons. Differences in trip rates 
between the two years are tested for statistical significance. In an 
introductory section the critical nature of assumptions concerning 
the stability of trip generation models which are to be used in 
situations where changes in mobility levels in the population are 
anticipated is emphasized. Following this the specification of the 
tested models is presented and the data sources are described, with 
particular attention to the synthesis of car availability data. It is 
tentatively concluded that the trip rates of certain groups in the 
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population are susceptible to variation in response to changes in the 
level of accessibility. 


AIR AND AEROSPACE 


15325 (N—76-24258) Characteristic jet engine parameters for 
project comparisons. Licklederer, A. (Deutsche Forschungs- und 
Versuchsanstalt fuer Luft- und Raumfahrt e.V., Oberpfaffenhofen 
(Germany, F.R.). Zentralabteilung Luftfahrttechnik). Dec 1974. 36p. 
(DLR-IB—555-74/13). NTIS $4.00. 

Characteristic parameters for 98 jet engines are depicted in 
graphs and listed in tables. The main parameters considered are 
thrust, weight, specific fuel consumption, air mass flow rate, com- 
pression, pressure, ratio, diameter, and length. 


RAILWAY 
REFER ALSO TO CITATION(S) 15179 


LAND AND ROADWAY 


15326 (PB—269492) Tourist traffic in small historic cities: analy- 
sis, strategies, and recommendations. Final technical report Jan 75— 
Apr 76. Teal, R.; Wood, E. Jr.; Loudon, W. (Tufts Univ., Medford, 
Mass. (USA)). Sep 1976. Contract DOT-OS-50045. 317p. NTIS PC 
A14/MF AOl1. 

The report summarizes the state of the art in reference to 
transportation to and within small cities with historic/scenic sites. It 
postulates a field of tourist travel having five components: travel 
behavior; impacts on communities and areas arising from that behav- 
ior; alternative strategies for dealing with those impacts; projects and 
policies chosen from these alternatives; and an institutional system 
within which these activities occur. The report emphasizes the 
importance of this form of travel, i.e., travel for purposes of tourism, 
in an increasingly energy conscious society. 


15327 (PB—270102) Alternative concepts for underground rapid 
transit systems: executive summary. Final report. Dayman, B. Jr; 
Heft, R.C.; Kurtz, D.W.; Macie, T.W.; Stallkamp, J.A. (Jet Propul- 
sion Lab., Pasadena, Calif. (USA)). Mar 1977. Contracts DOT-AS- 
60019;NAS7-100. 38p. (P—51-520). NTIS PC A03/MF AO1. 

A study was performed for the Office of the Secretary of the 
U.S. Department of Transportation to determine if construction 
costs and operating energy requirements of future high-performance 
underground rail mass-rapid-transit systems can be decreased while 
maintaining or improving service. The alternative design approaches 
studied were limited to well-established design concepts which differ 
from those used in the BART (San Francisco), WMATA (Washing- 
ton, D.C.) and MARTA (Atlanta) systems. They include: gravity 
assist; over/under tunnels; over/under and short stations; various 
subway train propulsion configurations; and optimized operational 
control policies. Comparisons were made of several system designs 
for a specific route and patronage structure. These comparisons 
indicate that it is practical to significantly reduce construction costs 
and operational energy requirements of modern underground sys- 
tems while improving service by incorporating alternative concepts. 
Without any attempt at optimization, savings in capital costs in 
excess of 24% and savings in energy as high as 70% in traction effort 
and 88% in braking are shown to be achievable. The Executive 
Summary briefly describes the purpose, approach, and results of the 
study. 


15328 (PB—270291) Prevention of preferential bridge icing using 
heat pipes. Executive summary August 1975—September 1976. Ferra- 
ra, A.A.; Yenetchi, G. (Grumman Aerospace Corp., Bethpage, N.Y. 
(USA)). Sep 1976. Contract DOT-FH-11-8545. 21p. NTIS PC A02/ 
MF AOl. 

This report describes the results of a 27 month analytical and 
test program to investigate the use of heat pipes and renewable 
energy sources (specifically earth heat) to avoid the preferential 
freezing of highway bridge decks. Based on computer simulations of 
typical preferential icing events (days), a single system design is 
recommended for most U.S. locations. This design consists of nomi- 
nal 0.5 inch heat pipes at the slab mid-plane, on 23 cm centers, 
connected to nominal 2 inch heat pipes in the ground via a pumped 
fluid loop, with 1 m of earth heat pipe provided for every 0.3 square 
meters of bridge deck. The report also provides preliminary assess- 
ment of the design requirements and costs of an alternate, solar 
collector design; it concludes that the solar collector design may 
offer economic advantages over the earth heat pipe system, and thus 
should be investigated further. 


15329 Control of highway vehicles for minimum fuel consumption 
over varying terrain. Schwarzkopf, A.B. (Univ. of Oklahoma, 
Norman); Leipnik, R.B. Transp. Res.; 11: No. 4, 279-286(Aug 1977). 

A feedback algorithm was developed for driving a highway 
vehicle for minimum fuel consumption. The algorithm allows the 
driver to choose an arbitrary steady state velocity for a level road, 





1592 ENERGY RESEARCH ABSTRACTS 


but modifies the speed for optimal fuel consumption on various 
grades. The algorithm is derived from the Pontryagin maximum 
principle to provide a mathematically optimal performance subject 
to the driver's choice of a trip time limit. Computer simulation is 
used to illustrate the implications of this analysis for gear shifts, 
braking, and throttle settings as the road grade changes. 


15330 Minimizing transportation cost with computerized routing. 
Byers, J.K.; Grau, K. (Univ. of Missouri, Rolla). pp 54-58 of In 
Proceedings of the third annual UMR-MEC conference on energy: 
energy crisis, an evaluation of our resource potential. Morgan, J.D. 
(ed.). North Hollywood, CA; Western Periodical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

A computer model was developed to assist in the routing of 
transportation vehicles. The model is being used to design some of 
the bus routes for schools and delivery routes for companies. The 
results of two applications are presented. 


PIPELINE 
REFER ALSO TO CITATION(S) 15654 


INDUSTRY AND AGRICULTURE 


REFER ALSO TO CITATION(S) 14217, 14458, 15083, 15134, 
15217, 15521 


15331 (COO/4289—1) Development of an industry-government 
cooperative energy-conservation program: Phase II. Project 8993 cu- 
mulative monthly status report, June 1—September 30, 1977. Fejer, 
M.E.; Marnell, C.J. (Institute of Gas Technology, Chicago, III. 
(USA)). Oct 1977. Contract EC-77-C-02-4289. 10p. Dep. NTIS, PC 
A02/MF AO1. 

The ultimate objective of this total program is to determine 
the industrial energy conservation measures for small manufacturers 
that are practical, specific, rapidly implementable, and of reasonable 
cost. The approach being taken in this program is one in which the 
trade associations representing the various small manufacturers agree 
to cooperate in providing the necessary contacts and data for evalu- 
ating their respective industries. The program is divided into three 
phases. The first phase, which identified by survey the most suitable 
industries, has been completed. Phase II of the program, which is 
now under contract and is reported here, has the objective of 
identifying energy conservation methods for at least two industries. 
Energy use data will be collected from typical industrial plants. 
These data will be evaluated, and conservation recommendations 
will be made. Program results and recommendations will be dissemi- 
nated to industry through technical reports and a seminar workshop. 
Phase III of the program will be an industry-government cooperat- 
ive effort in the implementation and demonstration of energy conser- 
vation recommendations developed in Phase II. 


15332 (PB—269109) Energy plant siting legislation (a current 
appraisal for Idaho). Warnick, C.C.; Rassier, P.J. (Idaho Univ., 
Moscow (USA). Water Resources Research Inst.). Feb 1975. 62p. 
(INFCIRC—9). NTIS PC A04/MF AOl. 

This appraisal of energy siting legislation for Idaho presents 
in part one an analysis and comparison of drafts of two bills that 
were drafted prior to the beginning of the First Session of the Forty- 
Third Legislature of the State of Idaho. Comments and explanations 
are presented on particular points of the legislative needs. Part two is 
a brief survey of other states’ legislation with primary emphasis on 
points that might be worthy of consideration in Idaho. The third 
part presents two summary tables of comparative information on the 
legislation, some ideas for alternatives, and reasons for conclusions. 


15333 Stoking the fires of the save-it campaign. Laird, R. Engi- 
neer; 245: No. 6341, 28-29, 31(6 Oct 1977). 

A meeting of the Energy Secretary and industrial leaders in 
the UK on the subject of how to promote energy conservation in 
industry by public awareness campaigns, financial incentives, and 
national policy or legislation is reported. (LCL) 


15334 Rational use of energy in the petroleum industry. Dally, 
H. (Mineraloelwirtschaftsverband e.V., Hamburg (Germany, F.R.)). 
Oel; 15: _ 7, 182-183(Jul 1977). (In German). 

1 fig. 

The petroleum industry, too, is thrifty in using energy and is 
even investing capital to this end. However, requirements of envi- 
ronment protection and the need to apply intensified reprocessing 
techniques are apt to consume additional energy. Thus, the net 
savings are frequently lower than expected. 


15335 Flexibility of conventional power station units operating in 
an integrated grid system from the point of view of practical operation. 


ERA VOL. 3, NO. 7 


Kauffeld, W. (Preussische Elektrizitaets-A.G., Hannover (Germany, 
F.R.)). VGB Kraftwerkstech.; 57: No. 6, 380-392(Jun 1977). (In 
German). 

With conventional power station units the selected mode of 
operation (sliding pressure, constant pressure etc.), the design data 
(thermal design, structural design etc.) and the significance of auto- 
matic control (design of control equipment, optimisation etc.) deter- 
mine the dynamic behaviour during load changes. The paper exam- 
ines to what extent these factors determine flexibility. 


15336 Saving energy in a large-scale chemical plant. Williams, 
M.A. (Union Carbide Corp., Bound Brook, N.J. (USA). Chemicals 
and Plastics Div.). Arch. Energiewirtsch.; 31: No. 6, 497-505(Jun 
1977). (In German). 

From ASME industrial power conference; Memphis, Tenn. 
(16 May 1976). 

The profitability of a process depends, among other factors, 
on the quantity of energy used. An energy saving program was 
developed at the Union Carbide Corporation, which is discussed in 
detail. The following was attempted: 1) energy optimization of the 
existing plant by the introduction of planning of energy economy 
and control of energy consumption by a team of expert engineers; 2) 
energy saving in the planning of new plants by the Energy Depart- 
ment; 3) minimizing energy consumption in transporting products 
from the place of manufacture to the destination; and 4) develop- 
ment of new, less energy-intensive substitute products. A report is 
made on the internal organization for carrying out these saving 
measures. 


15337 Realization of an educational program for improving 
energy efficiency in the furniture industry. Eckerlin, H.M.; Boyers, 
A.S. (North Carolina State Univ., Raleigh). pp 381-390 of In Pro- 
ceedings of the third annual UMR-MEC conference on energy: 
energy crisis, an evaluation of our resource potential. Morgan, J.D. 
(ed.). North Hollywood, CA; Western Periodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

A new educational program in energy conservation has been 
developed by North Carolina State University for the furniture 
industry. The development, implementation, and content of the 
program and some typical workshop problems applied to the furni- 
ture industry are discussed. Some measures of the effectiveness of 
this program are discussed and some important elements contribut- 
ing to the success of the program are identified. 


15338 Energy conservation in aeronautical ground testing. 
Hensel, H.W. (ARO, Inc., Sverdrup and Parcel and Association, 
Inc., Arnold Air Force Station, TN). pp 391-403 of In Proceedings 
of the third annual UMR-MEC conference on energy: energy crisis, 
an evaluation of our resource potential. Morgan, J.D. (ed.). North 
Hollywood, CA; Western Periodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

Large aeronautical ground test facilities, particularly continu- 
ous flow wind tunnels and engine altitude test cells, are large users of 
electricity. Because of the correspondingly high absolute cost of 
energy, these facilities generally maintain continual programs to 
minimize both energy and power levels consistent with achievement 
of testing objectives. The recent sharp increases in kilowatt-hour 
costs (overall rates doubled within two years at the U. S. Air Force's 
Arnold Engineering Development Center, for example) have result- 
ed in a proportional rise in efforts to effect further economies. The 
various methods available to reduce electricity costs fall in three 
categories: (1) methods related to discipline in the operation, (2) 
improvement of test facility aerodynamic efficiency, and (3) produc- 
tivity improvements resulting from modernization and new develop- 
ments in data acquisition, reduction and analysis systems and in 
testing techniques. Category (1), operational discipline, is naturally 
very cost effective, but also is limited in gain potential. It is shown 
that Category (3), modernization and new developments, effects 
large and very cost-effective improvements in productivity; some 
recent examples are presented. 


ENERGY SOURCES 
REFER ALSO TO CITATION(S) 13728, 15182, 15354, 15374 


15339 (PB—268676) Energy uses in Nebraska agriculture. Lane, 
D.E.; Fischbach, P.E.; Teter, N.C. (Nebraska Univ., Lincoln (USA). 
Coll. of Agriculture and Home Economics). 14 Oct 1976. 38p. NTIS 
PC A03/MF AO1. 

This report surveys the present demand level for fuels for 
Nebraska's agriculture, considering the mix of cultural practices, 
crops, and environment including irrigation, crop drying, and trans- 
portation to market. Opportunities are discussed for reducing the 
energy demand for productive agriculture. 
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15340 (STU—75-6768) Influence of climate on industry's energy 
consumption. (Angpannenfoereningen, Stockholm (Sweden)). Jun 
1977. 54p. (In Swedish). Dep. NTIS (US Sales Only), PC A04/MF 
AOl. 

The dependence of Swedish Industry's fuel consumption on 
outdoor temperature was investigated. The following industries are 
included in the e survey: paper and pulp, steel and metal, and the tools 
industry. Climate and industry data from the years 1973 to 1976 is 
used. A correlation between outdoor temperature and fuel consump- 
tion was found. A simple mathematical model is suggested to repre- 
sent the covariance. 


15341 Fuel additives in industry. Hicklenton, J.G.H. Arch. Ener- 
giewirtsch.; 31: No. 7, 622-626(Jul 1977). (In German). 

Additives in ratio 5 : 2,000 upwards are increasingly used in 
order to improve behavior and to conquer emission problems in 
connection with boilers fired with oil. The author points out this 
development in the field of power stations in England. 


15342 Raw material and energy supply of the BASF. Moell, H. 
(BASF A.G., Ludwigshafen am Rhein (Germany, F.R.). Ressort 
Grundchemikalien, Oel und Gas, Agrochemikalien). Oe/; 15: No. 6, 
166-168(Jun 1977). (In German). 

BASF’s company policy at the beginning of the fifties aimed 
at creating a raw materials base of its own, although complete self- 
supply is not intended. For instance, 30% of the naphtha require- 
ments and 40% of the liquid gas requirements are supplied by 
BASF's own refineries. 20% of the natural gas demand is met by the 
company’s own natural gas production. Self-sufficiency of fuel for 
power generation is based by 32% on coal from the company’s own 
mine, by 32% on heavy fuel oil from its own refineries and by 36% 
on the use of gaseous and liquid wastes arising as by-products in the 
company’s own factories. 


15343 Coal-oil slurries as a device to conserve fuel oil in existing 
industrial furnaces. Carter, L. pp 456-463 of In Proceedings of the 
third annual UMR-MEC conference on energy: energy crisis, an 
evaluation of our resource potential. Morgan, J.D. (ed.). North 
Hollywood, CA; Western Periodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

Coal-oil slurries constitute a device for extending the supply 
of heavy fuel oil by admixing up to 40% of ground coal. The 
resultant slurry can be pumped and burned in standard heavy fuel oil 
equipment. The history, technology and the ERDA program for 
exploiting the coal-oil slurry idea are discussed. It offers a prognosis 
for program execution and final outcome. 


15344 Industrial steam from the burning of municipal solid waste. 
Gammill, A.M. (Proctor-Davis-Ray Consulting Engineers, Inc., 
Lexington, KY); Proctor, J.V.; Stewart, O.W. Proc. Am. Power 
Conf.; 38: 813-816(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

A study conducted by the Lexington-Fayette County govern- 
ment in Kentucky to evaluate the feasibility of a steam-producing 
solid waste incineration facility is described. It was determined that 
there is an industrial market and need for such steam and construc- 
tion of the facility was to begin in late 1976. (LCL) 


MATERIALS 
REFER ALSO TO CITATION(S) 15354, 15558 


EQUIPMENT AND PROCESSES 
REFER ALSO TO CITATION(S) 15225, 15343, 15856 


15345 (PB—270071) A guide to energy savings for the field crops 
producer. (Economic Research Service, Washington, D.C. (USA)). 
Jun 1977. Contract FEA-CO-04-50057-01. 64p. NTIS PC A04/MF 
AOl. 

Methods for reducing fuel use in daily farm operations are 
presented. The methods are supported by brief economic analyses to 
indicate the value, in dollars and cents, of energy-saving steps taken 
under varying production conditions. 


15346 (PB—270072) A guide to energy savings for the poultry 
producer. (Economic Research Service, Washington, D.C. (USA)). 
Jun 1977. Contract FEA-CO-04-50057-01. 52p. NTIS PC A04/MF 
A0l. 

This guide presents methods for reducing fuel use in daily 
farm operations. The methods are supported by brief economic 
analyses to indicate the value, in dollars and cents, of energy-saving 
steps taken under varying production conditions. 
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15347 (PB—270073) A guide to energy savings for the livestock 
producer. (Economic Research Service, Washington, D.C. (USA)). 
Jun 1977. Contract FEA-CO-04-50057-01. 83p. NTIS PC A0S/MF 
AOl. 

This guide to energy savings for farmers who produce live- 
stock, presents methods for reducing fuel use in daily farm oper- 
ations. The methods are supported by brief economic analyses to 
indicate the value, in dollars and cents, of energy-saving steps taken 
under varying production conditions. 


15348 (PB—270074) A guide to energy savings for the vegetable 
producer. (Economic Research Service, Washington, D.C. (USA)). 
Jun 1977. Contract FEA-CO-04-50057-01. 60p. NTIS PC A04/MF 
AOl. 

This guide to gd savings for farmers who produce vege- 
tables presents methods for reducing fuel use in daily farm oper- 
ations. The methods are supported by brief economic analyses to 
indicate the value, in dollars and cents, of energy -saving steps taken 
under varying production conditions. 


15349 (PB—270075) A guide to energy savings for the orchard 
grower. (Economic Research Service, Washington, D.C. (USA)). 
Jun 1977. Contract FEA-CO-04-50057-01. 54p. NTIS PC A04/MF 
AOl. 

This guide to energy savings for farmers who produce or- 
chard products presents methods for reducing fuel use in daily farm 
operations. The methods are supported by brief economic analyses 
to indicate the value, in dollars and cents, of energy-saving steps 
taken under varying production conditions. 


15350 (PB—270076) A guide to energy savings for the dairy 
farmer. (Economic Research Service, Washington, D.C. (USA)). Jun 
1977. Contract FEA-CO-04-50057-01. 55p. NTIS PC A04/MF AOI. 

This guidebook contains a wide spectrum of ideas for opera- 
tors of many sizes and types of dairy farms. The ideas range from 
greater attention to daily details to substantial added investments in 
facilities and equipment. 


15351 Energy saving. A system for limiting and optimizing the 
capacity requirements of power supply in process engineering. Verfah- 
renstechnik (Mainz); 11: No. 7, 409(Jul 1977). (In German). 

The Torka system introduced here is based on the assumption 
that the surcharges for covering peak demands in power supply 
represent up to 30% of the electricity bill. To level the peak 
demands thus means a saving in costs. With the aid of the control/ 
optimizing system (Torka system), all installations in a plant are 
coordinated in such a way that installations with lower priority 
related to the work's economics are switched off temporarily if a 
fixed power limit is exceeded. The Torka system's exact mode of 
functioning is described. 


15352 Energy saving by valves. Sander, W. Chem.-Anlagen Ver- 
fahren; No. 7, 65-66(Jul 1977). (In German). 

In using heat carriers other than water, one has to transport 
about twice the quantity of liquid for transmitting the same quantity 
of heat (for the same temperature difference). Keeping the same pipe 
work system cross section in heat transmission equipment, the speed 
of the transporting medium therefore doubles. Starting from these 
considerations the author shows, using a calculated example of a 
typical heat transport circuit, that a considerable energy saving is 
possible using a slanting seat stop valve, with widened valve cham- 
ber, which, compared with the frequently used straight seat valves, 
has lower pressure losses. 


15353 Temperature regulation device, particularly for electric 
furnaces. Hofmann, H. (to Siemens A.G., Berlin (Germany, F.R.); 
Siemens A.G., Muenchen (Germany, F.R.)). German(FRG) Patent 
2,542,176/A/. 31 Mar 1977. Sp. (In German). 

The invention concerns a continuous temperature regulation 
device for electric furnaces. The temperature is converted into 
electrical voltage by means of a thermo-element, and led to a 
galvanometer, with a flag made of non-transparent material attached 
to its indicator. With a corresponding deflection of the galvanom- 
eter, the flag swings into a light barrier and increasingly covers up a 
photo resistor, which serves as a set value for the control device. 
Thus the heating power is reduced and the temperature increases 
slowly until a current is achieved which corresponds to the stopping 
time of the desired value. The device is suitable for the regulation of 
temperatures between zero and 1,600°C, e.g. in electric furnaces. 


WASTE HEAT RECOVERY AND UTILIZATION 
REFER ALSO TO CITATION(S) 15110, 15113 


15354 (COO—2862-5) Industrial applications study. Volume V. 
Bibliography of relevant literature, Final report. (Drexel Univ., Phila- 
delphia, Pa. (USA); United Technologies Research Center, East 
Hartford, Conn. (USA); Mathematica, Princeton, N.J. (USA)). Dec 
1976. Contract EY-76-S-02-2862. 287p. MF AO1. 
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This five-volume report represents an initial Phase O evalua- 
tion of waste heat recovery and utilization potential in the manufac- 
turing portion of the industrial sector. The scope of this initial phase 
was limited to the two-digit SIC level and addressed the feasibility of 
obtaining in-depth energy information in the industrial sector. 
Within this phase, a successful methodology and approaches for data 
gathering and assessment are established. Using these approaches, 
energy use and waste heat profiles were developed at the 2-digit 
level; with this data, waste heat utilization technologies were evalu- 
ated. The first section of the bibliography lists extensive citations for 
all industries. The next section is composed of an extensive literature 
search with abstracts for industrial energy conservation. EPA publi- 
cations on specific industries and general references conclude the 
publication. (MCW) 


15355 (COO/2862—3) Industrial applications study. Volume III. 
Technology data base evaluation of waste recovery systems. Final 
report. (Drexel Univ., Philadelphia, Pa. (USA); United Technologies 
Research Center, East Hartford, Conn. (USA); Mathematica, Prince- 
ton, N.J. (USA)). Jan 1977. Contract EY-76-S-02-2862. 165p. Dep. 
NTIS, PC A08/MF AO1. 

An analytical study was undertaken to estimate the present 
and potential technical and economic characteristics of a wide range 
of components and complete systems capable of converting industri- 
al and commercial waste heat into mechanical or electrical power 
and/or building and process heating and cooling. The component 
and system technologies evaluated include: Rankine-, Stirling-, and 
Brayton-cycle power systems; reciprocating-, rotary-, and turbo- 
expanders; heat exchangers and heat pumps; thermally driven cool- 
ing and dehumidification systems; and integrated systems capable of 
providing multiple outputs. Extensive analyses were conducted of 
Rankine-cycle systems using steam, halogenated hydrocarbons, and 
other organic compounds as working fluids. Performance character- 
istics, recoverable c-itput power, and installed costs were estimated 
and are presented herein for Rankine-cycle systems utilizing selected 
working fluids over a range of waste heat source temperatures 
between approximately 200 and 1000°F. Data describing the perfor- 
mance capabilities, technology and installed costs of heat exchang- 
ers, expanders and thermally driven absorption, vapor compression, 
steam-jet cooling and refrigeration systems are presented herein 
together with limited performance and cost estimates for Stirling- 
cycle power recovery systems. The component and system data 
were used to provide a preliminary assessment of the recoverable 
energy and associated system costs when integrated with generalized 
waste heat sources identified by Drexel University from their two- 
digit SIC industrial energy survey. 


15356 Heat and feed recovery. Baier, H. (Verein Deutscher 
Ingenieure, Duesseldorf (Germany, F.R.)). Chem.-Anlagen Verfah- 
ren; No. 6, 79-84(Jun 1977). (In German). 

The article presents a number of practical examples showing 
how heat and feed recovery are capable of decreasing operating 
expenses while paying off necessary investment costs in a relatively 
short time. Special considerations on profitability are not made, 
because, due to prerequisites, costs of feed, working stock, and 
energy, being different from one project to another, these can only 
be optimized in each concreate case dealt with. The article on the 
above mentioned problems shows components of complete systems 
and a. at practical suggestions for their use in different scapes of 
work. 


15357 Practical examples of profitable environmental protection: 
recovery of heat and raw materials. Baier, H. Wasser, Luft Betr.; 21: 
No. 5, 291-294(May 1977). (In German). 

8 figs.; 4 refs. 

Demands for environmental protection and the rising costs of 
energy are underlining the necessity of recovering raw materials and 
utilities. In the light of practical examples, this contribution demon- 
strates how heat recovery (e.g. from heated-up effluents or from 
mixture of gases and vapours) can reduce operating costs and allow 
= break-even point for capital expenditure to be reached within a 
short time. 


15358 Waste heat gas turbine power plant in coking plants with 
and without preheating of coking coal. Strach, L. German(FRG) 
Patent 2,542,120/A/. 31 Mar 1977. 3p. (In German). 

For the use of the tangible heat of coke (and coke oven gas), 
it is suggested that the hot coke be put into a shaft refrigerator which 
is provided with a system of pipes. The pre-condensed air of a gas 
turbine is led through the system of pipes and is heated up in cross- 
counter current. The coke is thus cooled from 1,000°C to 200°C. 
The heated condensed air is led into a combustion chamber in which 
the air is heated to the entry temperature of the turbine by means of 
further fossil fuel, which can also be coke oven gas. 


15359 Method and equipment for waste heat utilization. Scholz, 
H.P. German(FRG) Patent 2,538,168/A/. 10 Mar 1977. 23p. (In 
German). 
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The patent application concerns the utilization of waste heat 
which is contained in hot water, especially the waste heat contained 
in the waste water of community baths, factory wash rooms and 
similar sources. The heat contained in waste water is transfered to 
the cold water which is to be heated by means of exchange, before it 
is guided to a heating device. The hot waste water is conducted 
through the heat exchanger in counter-current to the cold water. 
Devices for separating cold, hot and waste water according to their 
specific weights are provided. 


15360 Industry and district heating supply - possibilities of a 
partnership. Bothe, K. Fernwaerme Int.; 6: No. 3, 112-114(1977). (in 
German). 

From 7. annual meeting and discussion meeting with 2nd 
district heating exhibition of the Arbeitsgemeinschaft Fernwaerme 
e.V. (AGFW) at the VDEW; Duesseldorf, Germany, F.R. (2 - 4 
May 1977). 

Partnerships in the field of heat supply between industry and 
district-heating supply undertakings are in operation in the German 
Federal Rpublic and neighboring foreign countries. Their aim is the 
common utilisation of heatgeneration installations; this results in 
more rational generation and application of energy. The use of 
secondary heat from industrial production processes for district- 
heating supply is still in the initial stages. It should be the basis for 
more comprehensive partnerships since in the long term considerable 
savings in primary energy are to be expected. 


15361 Einsatz der Waermepumpen in der Industrie zur Waermer- 
ueckgewinnung. Seminar vom 1. Juli, 1976. (Application of heat pumps 
in industry for heat recovery. Seminar of the Ist July, 1976). Essen, 
Germany, F.R.; Vulkan-Verl. (1977). 67p. (In German). 

From Seminar on the use of heat pumps in industry for heat 
recovery; Essen, Germany, F.R. (1 Jul 1976). 

After an introduction into the basic principles of thermody- 
namics of the heat pump, various authors deal in separate contribu- 
tions with the following subjects: heat supply in industrial installa- 
tions and its economy, compression heat pumps, absorption heat 
pumps, steam jet compressors as heat pumps, turbo refrigerating 
machines in heat pump systems, and examples of heat pumps applied 
in industry. 


15362 Process for the conversion of heat of steam condensation 
and the heat energy of waste water or liquid substances and solutions, 
emulsions, and dispersions into mechanical energy. Kirchhoff, J.; 
Neumann, W.; Stallherm, W. (to Ingenieurbuero Neumann und 
Stallherm G.m.b.H., Gelsenkirchen-Buer (Germany, F.R.)). 
German(FRG) Patent 2,525,534/A/. 16 Dec 1976. 7p. (In German). 

1 fig. Addition to P 2358959.5. 

In addition to the main patent 235895.5, the following steps 
are proposed for the heat utilization of media with a low tempera- 
ture of up to 100°C (chiefly from 30 to 75°C): Heat energy is fed 
into a pressure-liquified working agent. The volume expansion thus 
produced is used for the production of mechanical work. A better 
utilization of mechanical energy may be reached, if the volume 
expansion of the working agent (from approximately 20°C below the 
critical temperature up to approximately 40°C above the critical 
temperature) is used. The volume changes of the initially liquid, and 
later fluid working agent may coincide with isobars up to 150 kp/ 
cm? above the critical pressure. 


15363 Device for the utilization of waste heat in a thermal 
process, and waste heat in general, for the production of electrical 
energy and mechanical work. Krauss, R.H. German(FRG) Patent 
2,525,338/A/. 16 Dec 1976. Sp. (In German). 

1 fig. 

The device has the aim to use the waste heat of thermal 
processes. The device consists of heat exchanger, steam turbine or 
steam engine, condenser and of the pressure vessel and the pressure 
pumpe for the working agent. The advantageous effect should be 
reached in using a low loaded working agent, which is not water. 
According to the invention, the working medium should be sucked 
with a pressure pump and fed into the heat exchanger, where the 
working medium is heated by waste heat and led into the engine for 
the processing of mecanical or electrical energy. The condensor - 
installed behind the engine - raises the adiabatic gradient and con- 
denses the working medium. In this state it is stored in the pressure 
vessel and is used anew in the circuit. By this manner of working, 
the efficiency of the thermal process can be raised from 8 to 34%. 


15364 Standing steam generator heated with heating gas with a 
temperature of more than 750°C. Marsch, H.D. (to Uhde (F.) 
G.m.b.H., Dortmund (Germany, F.R.)). German(FRG) Patent 
2,330,705/B/. 25 Nov 1976. 3p. (In German). 

Process gases having a high temperature and high pressure 
often occur in chemical plants and must be cooled down for further 
process stages. This is carried out in the steam generator described 
here so that the thermal energy contained in the gases can be 
additionally used. The steam generator consists of a pressure casing 
in which the working medium to be evaporated is contained. The 
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heat transfer takes place by heat exchangers. Due to a special 
construction of the steam generator, it is possible to also use process 
gases with temperatures above 750°C. 


15365 Device for getting steam generated by damping of glowing 
coke in a coke-oven plant. (to Hartung, Kuhn und Co. Maschinenfa- 
brik G.m.b.H., Duesseldorf (Germany, F.R.)). German(FRG) Patent 
a 18 Nov 1976. 6p. (In German). 

igs. 

The intention of the invention is to lead the steam which is 
produced during the extinguishing of red hot coke by means of a 
simple device in connection with the quenching station to the 
consumer. The transportable device and its mode of operation is 
described. 


INDUSTRIAL WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 15126, 15341, 15858 


15366 (COO—2983-4) Energy and protein production from pulp 
mill wastes. Annual report, June 15, 1976—June 15, 1977. Jurgensen, 
M.F.; Patton, J.T. (Michigan Technological Univ., Houghton 
(USA)). Sep 1977. Contract EY-76-S-02-2983. 25p. Dep. NTIS, PC 
A02/MF AOl1. 

The effect of ozone treatment on spent sulfite liquor yeast 
plant effluent was studied. A 500 ml capacity packed column was 
constructed to efficiently react ozone with spent sulfite liquor (SSL) 
on a continuous flow basis. The SSL was reacted at pH 3.0 for 3 
hours averaging an ozone consumption of 12.8 gm/1. It was found 
that pH tended to decrease during ozonation indicative of the 
formation of oxalic and other organic acids. Chemical oxygen 
demand (COD) decreased 13 percent from 101,000 to 88,000 mg/1. 
The SSL was rendered more biologically metabolizable as indicated 
by the biological oxygen demand (BOD) increase of 10.5 percent 
from 10,500 to 11,600 mg/1. The ozonated SSL was then fed to an 
anaerobic fermenter for conversion to fuel gas. The average gas 
production was 423 ml/day from 700 ml size fermenter at a retention 
time of 2.8 days. The fermenter effluent gas contained approximately 
65 percent CH, and 35 percent CO. Total bacterial populations 
were found in excess of 147 x 107 counts/ml and approximately 70 
percent of the bacteria present was methane bacteria while 30 
percent proved to be Desulfovibrio. The fermenter liquid effluent 
exhibited a drop in BOD of 3200 mg/I corresponding to the amount 
of COD in the CH, produced. Torula yeast were observed to grow 
on ozonated SSL in contrast to no growth on raw SSL thus 
indicating a potential for protein production. 


15367 Low-emission burner. Present state of development of the 
R-burner. Kurz, G. Brennst.-Waerme-Kraft; 29: No. 8, 310-312(Aug 
1977). (In German). 

This interim report describes the present state of development 
of the R-Burner (burner with flue gas re-circulation), especially in 
respect of its application to steam boilers and industrial furnaces. The 
special combustion properties of the R-Burner are described com- 
pared to conventional burners. 


15368 Studies on the variations of electrical resistivity of fly ash 
due to sorption of gases and vapours - possible ways to improve the 
dust removal rate of electric filters. Pt. 1. A new cell to measure 
variations of electrical resistivity of fine particles on reaction with the 
gas phase. Koncar-Djurdjevic, S.; Petkovic, D. Staub-Reinhalt. Luft; 
37: No. 6, 221-224(Jun 1977). (In German). 

In this paper is presented a new flow cell and equipment for 
the measurement of the variations of electrical resistivity of fine 
particles due to sorption effects. Temperature, gas composition, 
density of the powder, etc., are the variables which could be 
changed during the measurements. Reproductivity of the results is 
one of the best obtained for such kind of measurements. 


15369 Conversion of SO:2-rich gas. Operational experience with 
the conversion of SO2-rich gas from a flue gas desulphurisation plant 
to elementary sulphur. Knoblauch, K.; Schwarte, J.; Grochowski, H.; 
Juentgen, H. (Bergbau-Forschung G.m.b.H., Essen (Germany, 
F.R.)). Erdoel Kohle, Erdgas, Petrochem. Brennst.-Chem.; 30: No. 5, 
225(May 1977). (In German). 


15370 Extraction of fine dust from gases under very difficult 
chemical and thermal conditions with textile filter mediae. Dietrich, 
H. Staub-Reinhalt. Luft; 37: No. 3, 97-101(Mar 1977). (In German). 

For economical reasons or in consequence of more severe 
legal prescriptions, the demands imposed on the purity degree of 
waste air have increased as far as industrial recovery of powdery 
products and environmental protection are concerned. Dust extrac- 
tion advances more and more into fields where dusts have to be 
separated from aggressive carrier gases. Moisture and aggressive 
components hinder the extraction process, modify the dewpoint 
conditions and may shorten the durability of filter media. There may 
occur reactions between carrier gas, dust and filter media which are 
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intensified by temperature. The application of filter media resisting 
to temperature and chemicals is seen in connection with an economi- 
cal and undisturbed extraction process and should enable to obtain 
low emission values, even in the case of particles in the sub-micron 
range. 


15371 Economics of recovering recyclable materials from urban 
wastes. Bielicki, L.C. (American Can Co., Greenwich, CT). pp 279- 
289 of In Clean fuel from biomass and wastes. Chicago; Institute of 
Gas Technology (Mar 1977). 

From Symposium on clean fuels from biomass and wastes; 
Orlando, FL, USA (25 Jan 1977). 

potential for economic recovery of useable materials 

from urban wastes was taken under serious consideration in 1970, 
and the initial study focused on recovery of ferrous metals, primarily 
the tin can. Further studies and trials demonstrated the practicality 
of recovering newspaper, glass, aluminum and an air classified 
refuse. A system was conceived which could mechanically process 
municipal waste on a large scale to separate the desired products. 
Long term markets for each product stream were developed, and a 
new venture was formed. After submitting proposals to several 
cities, a contract was negotiated with the City of Milwaukee to 
process all of the municipal waste for a period of fifteen years. Plant 
construction started in August 1975 and the plant was completed in 
January 1977. Contracts for the sale of newspapers, ferrous metals, 
glass, aluminum and air classified refuse have been negotiated and 
shipments should begin in January 1977. The demonstration of this 
plant for resource recovery should enable us to show a savings over 
conventional landfill costs during the term of the contract and 
should virtually eliminate the need for sanitary landfill in the Mil- 
waukee area. Such systems should offer greater product recovery 
potential at a lower capital cost when compared to conventional 
incineration and proposed pyrolysis systems which are solely energy 
convertors. 


15372 Chicago's new refuse disposal installation. Suloway, M. 
(Dept. of Public Works, Chicago). pp 303-310 of In Clean fuel from 
biomass and wastes. Chicago; Institute of Gas Technology (Mar 
1977). 

From Symposium on clean fuels from biomass and wastes; 
Orlando, FL, USA (25 Jan 1977). 

The City of Chicago has constructed a 2,000 ton a day 
capacity, supplementary fuel processing facility as its latest waste 
disposal installation. The result of a three-year study, the facility 
provides clean waste disposal with increased efficiency and economy 
due to resource recovery, power generation, and actual revenue for 
processed refuse. Only recently completed, the facility's de-bugging 
and actual operation period has been delayed. A number of improp- 
erly welded stationary cutting bars in the fine shredder broke loose 
and damaged rotating parts of the machine's internals. Replacement 
is in progress. 


15373 Investigation of the effectiveness of oii separators using 
isotope tracer techniques. Dahl, J.B. (Institutt for Atomenergi, 
Kjeller (Norway)); Skaugrud, O. (A/S Loerenskog, Raelingen og 
Skedsmo Sentralanlegg, Stroemmen (Norway)); Koottatep, S. (Oslo 
Univ. (Norway). Institutt for Kjemi). Vayu Mandal; 12: No. 1, 71- 
78(1977). (In Norwegian). 

In connection with the registration of industrial effluents to 
the public sewage system, an investigation of the release of oil- 
containing liquid wastes from petrol stations, workshops, etc., was 
carried out. Antipollution regulations require that such wastes pass 
through sand filters and oil separators before release to the sewage 
system, with a general requirement that the delay time in the oil 
separator be at least one hour. Institutt for Atomenergi has carried 
out measurements using Br 82 in an aqueous solution of ammonium 
bromide as tracer in the water phase, and tritiated motor oil in the oil 
phase, applied after the sand filter at motor car washing bays. Two 
types of separator were investigated, type A, with two tanks and no 
overflow, and type B, with a single tank with continuous overflow. 
The efficiency of type A was found to be between 30 and 90% and 
the delay time was between 10 and 70 minutes. The delay time in 
type B was over 180 min.(only one investigated) but no efficiency 
was obtained. 


15374 Modular incinerator energy recovery systems: the Siloam 
Springs experience. Pearson, J. (John Brown Univ., Siloam Springs, 
AK). pp 646-653 of In Proceedings of the third annual UMR-MEC 
conference on energy: energy crisis, an evaluation of our resource 
potential. Morgan, J.D. (ed.). North Hollywood, CA; Western Per- 
iodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

The City of Siloam Springs, Arkansas has installed and is 
operating an 18 ton per day solid waste disposal facility with 
associated energy recovery equipment. The solid waste system 
serves a population of 8000 and provides steam for a local food 
processing plant. Natural gas amounting to 1 MCF per ton is used. 
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for auxiliary fuel. Energy recovery capacity is 90000 pounds of 
steam per day at 100 to 150 PSIG. 


15375 Resource recovery from solid waste: the story of Union 
Electric's solid-waste utilization system. Klumb, D.L.; Brendel, P.R. 
(Union Electric Co., St. Louis, MO). pp 654-659 of In Proceedings 
of the third annual UMR-MEC conference on energy: energy crisis, 
an evaluation of our resource potential. Morgan, J.D. (ed.). North 
Hollywood, CA; Western Periodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

The design and development of a comprehensive resource 
recovery system capable of serving the solid waste disposal needs of 
the Greater St. Louis area comprising 11,500 km? (4500 sq. mi.) are 
described. This 7.2 x 10° kg (8000 ton) per day operation will 
convert solid waste into milled fuel for cofiring with pulverized coal 
in utility boilers, and will recover magnetic and non-magnetic 
metals, all in an environmentally acceptable manner. Scheduled for 
operation in 1979, the system will be built and operated as a private 
enterprise venture of Union Colliery Company, a subsidiary of 
Union Electric Company. 


15376 Process and equipment for burning waste gases containing 
oxygen to produce process gases. Pauli, B. (to Waermetechnik Dr. 
Pauli G.m.b.H. und Co. Vertriebs-K.G., Gauting (Germany, F.R.)). 
German(FRG) Patent 2,461,001/A/. 1 Jul 1976. 15p. (In German). 

A process and various pieces of equipment for burning waste 
oe containing oxygen are described, in which process gases are 
ormed. The process is characterised by the fact that before burning 
the waste gases, they contain unburned parts, with which fuel is 
mixed. According to requirements, fresh air can also be added. A 
further speciality lies in the construction of the possible combustion 
chambers and burners. A special preferred design of combustion 
chamber consists of a burner installed in the roof of a vertical 
chamber. The burners are constructed either as rotary or as pressur- 
ised pulverising burners. Exact sketches of the burners are included. 


15377 Separation of nitric oxides on carbonaceous adsorbents. 
Becker, W. (Ruhrkohle A.G., Essen (Germany, F.R.)); Knoblauch, 
K.; Juentgen, H. (Bergbau-Forschung G.m.b.H., Essen (Germany, 
F.R.)). pp 547-557 of In Compendium 76/77. Bd. 2. DGMK-Vor- 
traege. Klamann, D.; Asinger, F.; Boigk, H.; Oelert, H.H.; Peters, 
W. (eds.). Leinfelden-Echterdingen, Germany, F.R.; Industrieverl. 
von Hernhaussen (1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

A model gas apparatus has been developed for the investiga- 
tion of the physical-chemical fundamentals of the nitric oxide separa- 
tion from the waste gas of chemical plants and from flue gas. The 
apparatus contains a reactor filled with carbonaceous adsorbents, a 
unit to mix different gas components, and gas analyzers for NO, 
NO:z, CO, CO2, O2 and SO2. The composition of the model gas is 
identical with that of the technical waste gas. The reaction mecha- 
nism of NO-binding was investigated in the presence of SOz, Oe, and 
HO with concentrations of 100-2,000 ppM and temperatures of 20- 
160°C. The results of the model gas apparatus were compared with 
the results of desulfurization plants on the basis of carbonaceous 
adsorbents. Apart from the investigation of the separation properties 
of by the character of nitric oxides in the waste gas was also 
studied. 


15378 Method to reduce sulfur dioxide emission in waste gases 
from sulfur extraction plants. Fischer, H. (Lurgi Mineraloeltechnik 
G.m.b.H., Frankfurt am Main (Germany, F.R.)). pp 558-573 of In 
Compendium 76/77. Bd. 2. DGMK-Vortraege. Klamann, D.; 


Asinger, F.; Boigk, H.; Oelert, H.H.; Peters, W. (eds.). Leinfelden- 


Echterdingen, Germany, F.R.; Industrieverl. von Hernhaussen 
(1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

Methods of analyzing and determining the sulfur recovery 
from Claus units are presented. The recognition of problems in de- 
activating Claus catalyst and methods that can be used for reactiva- 
tion are described. Possible ways of ptimizing the sulfur recovery, 
developed in laboratory test reactors, are discussed. Problems during 
start-up and run-down are also described. Examples of requirements 
for the construction design are explained. 


15379 Optimization of Claus process plants. Luebcke, T. (Mobil 
Oil A.G., Celle (Germany, F.R.). Bereich Exploration und Produk- 
tion); Kettner, R. (Mobil Oil A.G., Wedel (Germany, F.R.). Abt. 
Forschung - Entwicklung - Anwendung). pp 574-591 of In Compen- 
dium 76/77. Bd. 2. DGMK-Vortraege. Klamann, D.; Asinger, P.; 
Boigk, H.; Oelert, H.H.; Peters, W. (eds.). Leinfelden-Echterdingen, 
Germany, F.R.; Industrieverl. von Hernhaussen (1976). (In German) 
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From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

Methods of analyzing and determining the sulfur recovery 
from Claus units are presented. The recognition of problems in de- 
activating Claus catalyst and methods that can be used for reactiva- 
tion are described. Possible ways of optimizing the sulfur recovery, 
developed in laboratory test reactors, are discussed. Problems during 
start-up and run-down are also described. Examples of requirements 
for the construction design are explained. 


MUNICIPALITIES AND COMMUNITY SYSTEMS 
REFER ALSO TO CITATION(S) 15077, 15123 


PUBLIC UTILITIES 
REFER ALSO TO CITATION(S) 13838, 15112 


15380 (N—77-25631) Program document for Energy Systems 
Optimization Program 2 (ESOP2). Volume I. Engineering manual. 
Hamil, R.G.; Ferden, S.L. (Lockheed Electronics Co., Houston, 
Tex. (USA). Systems and Services Div.). Mar 1977. Contract NAS9- 
15200. 53p. (NASA-CR—151422; LEC—9764-V-1). NTIS PC A04/ 
MF AOl. 

The Energy Systems Optimization Program, which is used to 
provide analyses of Modular Integrated Utility Systems (MIUS), is 
discussed. Modifications to the input format to allow modular inputs 
in specified blocks of data are described. An optimization feature 
which enables the program to search automatically for the minimum 
value of one parameter while varying the value of other parameters 
is reported. New program option flags for prime mover analyses and 
solar energy for space heating and domestic hot water are also 
covered. 


15381 (N—77-26027) MIUS integration and subsystems test pro- 
gram. Beckham, W.S. Jr.; Shows, G.C.; Redding, T.E.; Wadle, R.C.; 
Keough, M.B. (National Aeronautics and Space Administration, 
Houston, Tex. (USA). Lyndon B. Johnson Space Center). Dec 1976. 
15ip. (NASA-TM-X—58187; JSC—11402). NTIS PC A08/MF 
AOl. 

The MIUS Integration and Subsystems Test (MIST) facility 
at the Lyndon B. Johnson Space Center was completed and ready in 
May 1974 for conducting specific tests in direct support of the 
Modular Integrated Utility System (MIUS). A series of subsystems 
and integrated tests was conducted since that time, culminating in a 
series of 24-hour dynamic tests to further demonstrate the capabili- 
ties of the MIUS Program concepts to meet typical utility load 
profiles for a residential area. Results of the MIST Program are 
presented which achieved demonstrated plant thermal efficiencies 
ranging from 57 to 65 percent. 


MUNICIPAL WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 15126, 15231 


15382 (PB—268805) Improving military solid waste management: 
economic and environmental benefits: Department of Defense. Report 
to the Congress. (General Accounting Office, Washington, D.C. 
(USA). Logistics and Communications Div.). 2 Jun 1977. 52p. 
(LCD—76-345). NTIS PC A04/MF AO1. 

The Department of Defense can save money and better 
protect the environment by improving its solid waste management. 
In this report GAO recommends steps toward reduced pollution, 
higher land use, and greater energy recovery. Topics covered in- 
clude; economic and environmental benefits of resource recovery; 
legislation, policy, and guidelines; efforts to control solid waste 
pollution; minimal recovery of recyclable materials; and energy 
recovery from solid waste. 


15383 (TID—22780) Seattle solid waste ammonia project study. 
Final report. (Bechtel, Inc., San Francisco, Calif. (USA)). 1977. 
Contract EY-76-C-06-2331. 269p. Dep. NTIS, PC A1l2/MF AOl. 

Results are presented of a study performed to evaluate a site, 
determine preliminary engineering requirements, estimate costs, and 
plan the project management for a Solid Waste Ammonia Project 
(SWAP) for Seattle, Wash. SWAP is to have resource recovery and 
should produce saleable materials recovered from solid waste. The 
facility would consist of 4 sections, i.e., metal and glass recovery; 
waste pyrolysis for gasifying solid waste; gas conditioning; and 
ammonia synthesis. The main conclusions were that a suitable site is 
available, the concept is feasible, and the project would cost approxi- 
mately $170 million, and would take approximately 3 years to 
complete. (LCL) 
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15384 Other end of the telescope: a community approach to 
resource recovery. Jackson, D.R. (Government Operations Research 
Unit, Manchester, Eng.). Resour. Policy; 3: No. 3, 154-164(Sep 1977). 
A small-scale alternative to the broad, high-technology ap- 
ae to resource recovery centers is proposed in this paper. 
tarting with small components and combining a recovery system 
with job opportunity creation, this approach could stimulate the 
inner-city economy as well as contribute to solid-waste disposal 
programs. While several high-technology systems for separating 
solid wastes have been developed, their high capital costs make 
materials separation by householders and shopkeepers an attractive 
alternative. The experiences of Aynesley Metropolitan District 
Council in the United Kingdom is used to illustrate how a communi- 
ty recovery center can be planned and operated. Participants sepa- 
rated newsprint and paper, unbroken glass containers, cans, textiles, 
and miscellaneous items into five color-coded collection bags, which 
were collected twice a month. A personal relationship developed 
between participants and collection teams. Job opportunities devel- 
oped from the collection and marketing of reclaimed items. (DCK) 


15385 Effluent and slag from a Destrugas pyrolysis plant. 
Mueller, H.; Denne, A. Wasser, Luft Betr.; 21: No. 1/2, 50-51(Jan 
1977). (In German). 

Garbage, clarified sludge and other forms of waste can be 
disposed of by pyrolysis. The primary products are slag and crude 
eas: a secondary is waste water obtained from cooling and purifying 
the gas. 


15386 Presentation of two optimization methods of district heat- 
ing pipe networks. Barreau, A.; Moret-Bailly, J. Entropie; 13: No. 75, 
21-28(1977). (In French). 

District heating pipe networks are very expensive, so their 
characteristics have to be optimized, i.e., pipe diameters, non-con- 
ductor thickness, and pumping power. It is relatively easy to opti- 
mize a single pipe section but it becomes more difficult when there 
are many consumers’ pipelines. That problem can be solved by two 
methods: (1) an analytic method with Lagrange’s multipliers that 
permits the sensibility of the optimum to entering parameter vari- 
ations to be studied and (2) another method which meets Bellman’s 
—— of dynamic programming that permits speed, pressure 
imits and the standard diameters to be introduced. Two Fortran 
computer programs are used in French CEA to estimate the down- 
stream networks of nuclear reactors. A 20 percent estimated gain is 
obtained. 


15387 Incinerating wastes in a way not harmful to the environ- 
ment and recovering heat energy. Oe/- Gasfeuerung; 21: No. 5, 293- 
294(1976). (In German). 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


15388 High-speed railway traffic of Japan successful but jeopar- 
dized by new problems. Arch. Energiewirtsch.; 31: No. 8, 651-657(Aug 
1977). (In German). 

The Shinkansen system of the Japanese national railways has 
been very successful from an economic point of view ever since it 
was started up 12 years ago. Due to political opposition and the 
emotional attitude of the public, a further expansion of the railway 
network is increasingly being jeopardized. The article elaborates the 
types of problems met and then proceeds to discuss the technical 
oe met so far as well as the measures taken to overcome 
them. 


INTERNAL COMBUSTION ENGINES 


15389 Device for the regulation of the quantity and the composi- 
tion of a fuel-air mixture to be sucked by an internal combustion 
engine. Kozdon, F.; Riedl, L. (to Siemens A.G., Berlin (Germany, 
F.R.); Siemens A.G., Muenchen (Germany, F.R.)). German(FRG) 
Patent 2,500,042/A/. 8 Jul 1976. 13p. (I n German). 

3 figs. 

For the regulation of the fuel-air ratio shutters are known, 
which are working in the suction pipe in connection with throttle 
valves. These arrangements cause large pressure resistances. For the 
improvement of this state the invention proposes to construct the 
shutters in the suction pipe in form of an acceleration nozzle and to 
arrange it directly in front of the fuel-gas pipe function. By increas- 
ing suction of the internal combustion engine (raised performance), 
the cross-sectional passage area of the nozzle should be decreased 
partly by a bulbons-shaped control element. If necessary, the pres- 
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sure ratio may be regulated from outside by the prestress potential of 
a spring, working as a restoring element. 


15390 Device for the gasification of liquid fuels. Herold, W. (to 
Auto-Herold Wilhelm Herold, Offenbach (Germany, F.R.)). 
German(FRG) Patent 2,419,340/A/. 30 Oct 1975. 27p. (In German). 

9 figs. 

The proposed device has the aim to obtain if possible a 
uniform fuel-air mixture prior to the combustion chamber. For this 
purpose, an injection nozzle with a reflecting plate, arranged in an 
air-streamed mixing tube, is proposed. The injection direction refer- 
ring to the flow and the position of the reflecting plates are varied as 
a function of the conditions. Some control possibilities for the fuel 
feed and the throttle valve are mentioned. The use of an ultrasonic 
vibrator or the generation of a sound field are proposed for better 
atomizing and distribution of the fuel droplets. A further claim 
implies the application of several of the required devices for one 
combustion chamber. 


SPARK-IGNITION 
REFER ALSO TO CITATION(S) 14968 


DIESEL 


15391 Gaschromatographic evaluation of the odor intensity of 
Diesel exhausts. Knuth, H.W.; Oelert, H.H.; Zajontz, J. Staub- 
Reinhalt. Luft; 37: No. 3, 113-117(Mar 1977). (In German). 

To establish an absolute method for the odor evaluation of 
Diesel exhausts olfactometric threshhold data are correlated with 
gaschromatographic results from a two column operation providing 
a high number of chemical informations. Single and multiple linear 
regression calculations for the experiments on two Diesel engines 
give several satisfying correlations especially for the overall paraffin 
distribution that could also be obtained by more simple analytical 
procedures. 


TURBINE 


15392 Power engine with heat recovery. Kahn, P.B.; Hall, S.S. 
(to Plessey Handel und Investments A.G., Zug (Switzerland)). 
German(FRG) Patent 2,457,366/A/. 3 Jul 1975. 13p. (In German). 

2 figs. 

The invention concerns preferably gas turbines, but it can be 
used for two-stroke and four-stroke cycle engines as well. The heat 
is caught at the exhaust and is transported in a pipe to the combus- 
tion chamber where it preheats the combustion air. As heat-transfer 
agent serves a material, which evaporates during the heat absorption 
and condensates during the heat emission. For that sodium and 
potassium are preferred. Further claims are concerned with the 
constructional details of this device. 


EXTERNAL COMBUSTION ENGINES 


15393 Device for the conversion of thermal energy into mechani- 
cal energy. Wilmers, G. (to Audi NSU Union A.G., Neckarsulm 
(Germany, F.R.)). German(FRG) Patent 2,421,398/A/. 13 Nov 
1975. 15p. (In German). 

The inventor intends to convert energy by a cyclic process of 
a high efficiency. Thereby the disadvantages of the known Stirling 
process - bad regulation of speed and load - should be eliminated. 
Besides, the heat engine should be made usable for a car drive. This 
should be achieved by connecting the working and replacement 
pistons with a high-pressure and a low-pressure over antagonistically 
acting back-pressure valves storage. In contrary to the Stirling 
principle, the working and replacement pistons do not form a unit. 
In this way, it is possible to regulate the working machine without 
detraction of the engine. In such a case additional pressure storages 
can be used, too. For a further development of the invention, the 
coupling of the crankshaft with an electrical engine is provided. 
During the start, this engine is working as a motor and during 
operation as a generator. Further claims concern the regulation of 
the engine and the disposition of the pressure storage. 


STIRLING CYCLE 


15394 Multicylinder heat engine. Haakansson, S.A.S. (to Kom- 
manditbolaget United Stirling (Sweden) AB and Co., Malmoe). 
German(FRG) Patent 2,440,352/A/. 6 Mar 1975. 9p. (In German). 

In hot-gas engines working by the Stirling principle there is a 
nonuniform power distribution between the several cylinders, if the 
piston rings are leaky, and the output power of the whole engine is 
also reduced in this way. For the prevention of these disadvantages, 
the inventor suggests to fit out the pistons with a cavity, which is at 
least as large as the stroke volume of the cylinder. The piston cavity 
should be connected with the room between the two piston rings by 
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at least one borehole and should be provided with a device to 
uphold of the minimum stroke pressure in the cavity. Furthermore, it 
is advised to equip the piston rings in such a way that they can work 
as back-pressure valves and allow a return flow in one direction 
only. 


ELECTRIC-POWERED SYSTEMS 
REFER ALSO TO CITATION(S) 14999, 15055, 15056 


15395 Is an electric vehicle in your future. Hackleman, E.C. Jr. 
(Univ. of Connecticut, Storrs). Environ. Sci. Technol.; 11: No. 9, 858- 
862(Sep 1977). 

One solution to the problem of automotive pollution is the 
electric vehicle (EV). Besides its practically pollution-free operation, 
it is characterized by low maintenance, fuel economy, and durability. 
However, the success of the EV depends on the development of a 
compact, light-weight and inexpensive battery. The short-lived and 
bulky acid-lead battery limits the EV in terms of speed, range, and 
size. Among the more promising new technologies are batteries 
utilizing ium-sulfur, lithium-sulfide, zinc-air, and zinc-chloride. 
At present, the EV is capable of providing an efficient means of 
transportation for short-trip delivery vans, commuter cars, and 
second family cars. Consumer acceptability is the final major hurdle; 
promoters should emphasize dollar efficiency of operation and 
energy conservation characteristics. 


15396 Economic points of view in the operation of electric vehi- 
cles. Cost comparison between the combustion engine and the electric- 
powered motor. Budde, H.J. (GES Gesellschaft fuer Elektrischen 
Strassenverkehr m.b.H., Duesseldorf (Germany,  F.R.)). 
Elektrizitaetswirtschaft; 76: No. 13, 397-403(Jun 1977). (In German). 

In favor of the use of electric vehicles there are many 
arguments from the point of view of the country’s economy: protec- 
tion of the environment in heavily populated areas; as a substitute for 
mineral oil which is still available in limited quantities only; and 
ensuring long-term employment in our export-oriented industry by 
technical progress. The introduction of the electric vehicle on the 
market in our social-political economy is, however, possible only if it 
offers to the individual user worthwhile or appreciable advantages 
when compared with other means of transport. In reply to this 
question the author compares an electric goods vehicle with one 
driven by an internal combustion engine, in a comprehensive cost 
investigation. He analyses the present cost and development state 
and establishes the possible reduction in cost of the electric vehicle, 
and of its supply. The result of this cost investigation shows clearly 
that the electric vehicle, when the research and development stage is 
completed and mass production is commenced, will be the equal of 
the vehicle with drive by the internal combustion engine, and as 
economical in operation. 


15397 Fundamentals for the precalculation of electric-powered 
road vehicles. Cupsa, A.; Goerlach, U. (GES Gesellschaft fuer Elek- 
trischen Strassenverkehr m.b.H., Duesseldorf (Germany, F.R.)). 
Elektrotech. Z., A; 98: No. 6, 403-407(Jun 1977). (In German). 

On the basis of the electric vehicles constructed in recent 
years in Germany and the experience obtained in operation it is 
possible to make new contributions to the theory and design of the 
battery-electric road vehicle, and to present them in a simple, clear 
manner. A few important relations between running program, vehi- 
cle, drive, means of storage and supply system are analyzed and 
described. 


15398 Magnet suspension techniques ‘77. On the road to a new 
track-bound long-distance transport system. Rogg, D. VDI (Ver. 
Dtsch. Ing.) Nachr.; 31: No. 24, 10(Jun 1977). (In German). 

From Status seminar for magnet suspension techniques; Kon- 
stanz, Sane. F.R. (21 - 22 Mar 1977). 

ig. 

The article presents a survey of the lectures held during the 
status seminar ‘Magnet suspension techniques ‘77’. During the past 
few years, the development of the magnet suspension railway, pro- 
moted by the Federal Ministry for Research and Technology, was 
limited mainly to basic investigations and component R + D. 
Presently, the development groups occupy themselves, above all, 
with questions concerning the system, which means that gradually 
there appears a possibility of this kind of transport. 


15399 Articulated trams ‘2000 series’ of the Zurich Municipal 
Transport Authority. Baechler, U. Brown Boveri Rev.; 63: No. 12, 717- 
723(Dec 1976). 

Since 1976 the Zurich Municipal Transport Authority has put 
a total of 60 articulated trams of the series 2001/2301 "Tram 2000’ 
into operation. These vehicles, conceived as “all-electric” vehicles, 
are equipped with electronic choppers and electronically controlled 
spring-loaded brakes. A concise but comprehensive description of 
the electrical system of the vehicle is given. 


ERA VOL. 3, NO. 7 


15400 Rectifier-fed reluctance motor as drive for electric motor 
vehicles. Rentmeister, M. (Technische Univ., Graz). Z. Eisen- 
bahnwes. Verkehrstech., Glas. Annal.; 100: No. 5, 163-168(May 1976). 
(In German). 

The problem of replacing the commutator motors on electric 
motor vehicles by induction motors that are more powerful and 
easier to maintain may be solved by means of reluctance motors of 
homopolar type. The rotor of the homopolar machine has no wind- 
ings and is thus robust, this advantage being diminished by the 
problems resulting from the high speed and the homopolar mode of 
excitation. 


15401 Three-phase ac equipment for electric and diesel-electric 
traction vehicles: experience and outlook. Koerber, J. (Brown, Boveri 
and Co., Mannheim-Kaefertal, Ger.). Z. Eisenbahnwes. Verkehrstech., 
Glas. Annal.; 100: No. 2-3, 58-64(1976). (In German). 

A discussion is given of experience gathered not only with 
the diesel-electric locomotives of the DE 2500 type but also with 
two testing vehicles supplied from a 16?/3 Hz system. The results 
shown in practical operation are confirmed by the most favorable 
operating conditions at both generator and system supply. Informa- 
tion is also provided about the first 18 three-phase locomotives of 
this power range which are in the process of construction. 


HYBRID SYSTEMS 


REFER ALSO TO CITATION(S) 15401 


VEHICLE DESIGN FACTORS 


15402 (BERC/RI—77/5) Investigation of fuel economy potential 
of six 1976-model vehicles. Fleming, R.D.; Campbell, A.D. (Energy 
Research and Development Administration, Bartlesville, Okla. 
(USA). Bartlesville Energy Research Center). Jul 1977. 52p. Dep. 
NTIS, PC A04/MF AO1. 

Experimental work was performed to determine the fuel- 
economy potential of eighteen 1976 model automobiles representing 
six different models ranging in weight from 3,000 to 5,000 Ib. The 
fuel-economy potential was determined by adjusting the engines to 
best fuel economy achievable with acceptable driveability but with- 
out constraints on emissions. Comparable data obtained on the 
vehicles adjusted per manufacturers’ specifications provided baseline 
data from which to quantify fuel-economy differential brought about 
by imposing emission controls to meet 1976 Federal emission stan- 
dards. In results of tests with six different 1976 model automobiles, 
combined city/highway fuel economy improved within the range 
4.3 to 14.1% when constraints upon engine parametric adjustments 
were removed. The average fuel-economy improvement for all six 
car models was 8.6%. Results on fuel economy and emissions for 
urban, highway, and steady-state driving cycles are discussed. 


15403 Arrangements for the energy supply of AC consumers from 
DC or AC networks of different voltage and/or frequencies. Klotz, H. 
(to Licentia Patent-Verwaltungs-G.m.b.H., Frankfurt am Main (Ger- 
many, F.R.)). German(FRG) Patent 2,541,250/A/. 17 Mar 1977. 
13p. (In German). 

The invention concerns an arrangement for the energy supply 
of alternating current consumers from dc or ac networks of different 
voltages and/or frequencies as normally used in railway operation. 
The arrangement according to the invention should secure the 
electric supply of different types of consumers in the train cars, even 
in border-crossing traffic. dc current and ac current (after conver- 
sion and smoothing) are led to two inverters with output transform- 
er, which are circuited in series in case of high voltages and 
otherwise circuited in parallel. 


BODY AND CHASSIS 


15404 Effects of tire rolling resistance on vehicle fuel consump- 
tion. Crum, W.B.; McNall, R.G. (Ford Motor Co., Dearborn, MI). 
Tire Sci. Technol.; 3: No. 1, 3-15(Feb 1975). 

Variation in the effects of tire rolling resistance on passenger 
car fuel consumption seldom exceeds ten percent. The definition of 
these effects is therefore a problem in experimental design and 
control, measurement precision, and careful accounting for uncon- 
trolled variables. A rolling resistance test conducted on a road 
surface with a fully instrumented tire test trailer is described and the 
test results presented. Fuel economy test techniques are discussed 
with emphasis on precautions and recommendations for reliable 
testing and test results presented. When aerodynamic drag is taken 
into account with wind tunnel measurements, the results are sugges- 
tive of engine characteristic curves. 
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ENGINE-TRANSMISSION MATCHING 


15405 Car drive. Vin, J.P. German(FRG) Patent 2,554,123/A/. 
24 Jun 1976. 7p. (In German). 

The following drive disposition is proposed for vehicles in 
which the engine transmission and differential gear is situated in the 
front of the car, while the back part of the vehicle must be low to 
the ground (e.g. bus, lorries): 1) each of the driven rear wheels or 
wheel pairs are connected with the engine by a transmission shaft; 2) 
the transmission shaft is installed lower than the gear output shaft 
and the wheel axles; 3) there is to be between transmission shaft and 
wheel axles a mechanical velocity reduction device; 4) between 
transmission shaft and gear output shaft a mechanical velocity multi- 
plication device is intended; 5) for further rear wheel pairs the 
transmission shaft can be extended by a cardan shaft. 


15406 Process and device for a sequential exchange applicable as 
an energy converter or an infinitely variable gear. Chapelon, A.; 
Freyermuth, D. (to Societe d’Outillage General - S.0.G. David 
S.A.R.L., 43 - Lapte (France)). German(FRG) Patent 2,504,236/A/. 
7 Aug 1975. 55p. (In German). 

A device is proposed for a mechanical solution in the field of 
transmission systems. This device is to work reliably in operation, 
with high efficiency and good conditions in regard of the required 
space, of weight and price. Advantageous application is pointed out 
for motor power-transmission concerning automobiles. This device 
consists of two connected, rotating and interacting systems. The first 
system consists of a driven shaft or axle with rotating masses, which 
is combined with the second system with a differential system or an 
equivalent arrangement. The second system contains a driving 
motor, too. Both driving systems include directional drive arrange- 
ments. For the prevention of the return stroke of the driving system, 
mechanical, hydraulic or electrical systems are provided, working 
preferably with servoelements. The extensive examples and claims 
imply the arrangements for the performance of the processes with 
the aid of the proposed machine elements. 


ENGINE SYSTEM 
REFER ALSO TO CITATION(S) 15400, 15421 


15407 New aspects for ignition systems of internal combustion 
engines. Hall-controlled transistor coil ignition - a development for 
after-sales installation. Lattke, J. VDI (Ver. Dtsch. Ing.) Nachr.; 31: 
No. 23, 4-5(Jun 1977). (In German). 

A novel contact-less ignition system for internal combustion 
engines is reported on. The system is available for after-sales installa- 
tion. It has the following advantages: no wear of contacts, therefore 
a precise ignition point for several years; up to 40% more ignition 
voltage over the whole speed range; ignition ensured even with 
fouled ignition plugs; better starts in hot and cold weather withless 
strain on the battery; simple and fast installation and maintenance. 
The whole system is controlled by a Hall device. The additional cost 
for the system will be fully amortized after 30,000 km. 


15408 Arrangement for the reduction of the petrol consumption 
of an engine with carburettor. Kuzik, A. German(FRG) Patent 
2,543,483/A/. 7 Apr 1977. 9p. (In German). 

An arrangement for the reduction of the petrol consumption 
of an engine with a carburetor is described. The arrangement con- 
sists of a part inserted between the carburetor outlet and the mani- 
fold separating pipes to the individual cylinders. It consists of a plate, 
which has an opening of 10-16 mm in the center, and has gridlike 
wall rods at the edge. This arrangement should produce greater 
turbulence of the air-fuel mixture, which should produce a reduction 
of the petrol consumption of up to 17%. 


15409 Equipment for the generation of a fuel-air mixture for 
internal combustion engines. August, P. German(FRG) Patent 
2,542,620/A/. 31 Mar 1977. 21p. (In German). 

A device to prepare mixtures for internal combustion engines 
is decribed in which the mixture is prepared in such a way that it is 
fed into the engine as a homogeneous mixture in the form of a fine 
spray during all states of operation of the engine. Thus, good 
operation of the engine with low CO, CH, and NO/sub x/ emission 
is possible even with lambda > 1.1. According to the invention, 
there is at least one mixing unit in which the fuel mist coming from 
the nozzle is mixed with the combustion air before it is fed into a 
further device, e.g. a Lavell nozzle, which accelerates the flow rate 
of the mixture (up to sound velocity) before it enters the suction 
pipe. 


15410 Charged internal combustion engine. Bucher, J. (to Mas- 
chinenfabrik Augsburg-Nuernberg (M.A.N.), Augsburg (Germany, 
F.R.)). German(FRG) Patent 2,542,970/A/. 31 Mar 1977. 13p. (In 
German). 

The invention concerns the auxiliary air supply of a charged 
internal combustion engine when the air supply from the exhaust 
turbine-driven turbo-supercharger is not enough. According to in- 
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vention specifications, an injector is connected to a storage container 
for compressed air and draws in extra air, which is led into the 
cylinder charge line behind the turbo-supercharger. The injector has 
a Laval nozzle on the drive-airline coming from the compressed-air 
storage container, which is surrounded by a free-drawing suction 
nozzle and ends in a mixing extension which is joined to the suction 
nozzle. On this extension a diffuser is connected which ends in the 
auxiliary-air line. In this auxiliary-air line, a back-pressure valve is 
provided in front of the opening of the charge line. In the drive-air 
line between the compressed-air storage container and the Laval 
nozzle a cut-off valve is provided, which is operated in dependence 
on the charge-air-pressure. 


15411 Equipment and method for the saving of fuel. McFarlane, 
J.; Guy, A. German(FRG) Patent 2,543,270/A/. 31 Mar 1977. 13p. 
(In German). 

The invention concerns a method and equipment for the 
saving of fuel in internal combustion engines. The fuel-air mixture is 
drawn in and consumed when driving down hill using the exhaust 
brake, as well as when running in neutral gear without doing any 
work. The invented equipment consists of a valve which is connect- 
ed to the intake manifold or rather the intake line and which leads 
extra air to the fuel-air mixture, i.e., it makes it weaker when the 
pressure difference, or rather the under pressure in the intake pipe, 
exceeds a certain value. The valve is a ball valve prestressed by a 
spring. When the valve was adjusted to a pressure difference of 488 
torr for a test run of over 140 miles, a fuel saving of 7.1% was 
obtained. 


15412 Computer-aided evaluation of combustion investigations. 
Hohenberg, G. (Daimler-Benz A.G., Stuttgart (Germany, F.R.)). 
IBM Nachr.; 27: No. 234, 45-49(1977). (In German). 

The development criteria up to now for internal-combustion 
engines were power, durability and costs. On account of environ- 
mental protection and the shortage of mineral oil, the criteria of 
exhaust emission, fuel consumption and noise have recently been 
added. In order to solve the complex interrelations and in order to 
reduce the development costs, exact knowledge of internal processes 
in engines is necessary. A method is reported on, used by Daimler- 
Benz, where the signal of manometers is relayed to a computer for 
evaluation. Compared with present methods, this method offers 
advantages with regard to accuracy, data rate and data quantity, the 
extent of engine-related figures to be calculated from the measured 
values, and with regard to more efficient investigations concerning 
engines. 


EMISSION CONTROL 


15413 (PB—268782) Automobile exhaust emission surveillance 
analysis of the FY 1974 program. Berens, A.P.; Hill, M. (Dayton 
Univ., Ohio (USA). Research Inst.). Sep 1976. Contract EPA-68-03- 
2384. 133p. NTIS PC A07/MF AO. 

The Emission Factor Program provides a realistic assessment 
of the effectiveness of Federal regulations by testing production 
vehicles in the hands of the motoring public. This report summarizes 
the results of the FY 74 Emission Factor Program and compares 
these results with those obtained in the FY 71, FY 72 and FY 73 
Emissions Factor Programs. The FY 74 Program tested a sample of 
1965-1975 model year vehicles in seven cities. (Portions of this 
document are not fully legible). 


15414 Applications and function of diesel waste gas cleaners. 
Wasser, Luft Betr.; 21: No. 7, 416-417(1977). (In German). 

After a short description of the structure and functioning of 
the catalysts for waste gas cleaning in diesel engines, the influence of 
operating temperature and space velocity is pointed out. Optimum 
results are achieved with diesel engines with 3/4 load and 5 to 10% 
excess air. With higher excess air rates, waste gas purification 
becomes unnecessary, but the efficiency is significantly reduced at 
the same time. The use of catalysts is thus based on a calculation of 
investment costs, energy price, and lifetime. 


15415 Device for the purification of waste gases of combustion 
engines. Santiago, E.; Zeller, E. (to Zeuna-Staerker K.G., Augsburg 
(Germany, F.R.)). German(FRG) Patent 2,515,732/A/. 11 Nov 
1976. 9p. (In German). 

2 figs. 

The central point of this device is the shockproof supporting 
of catalyst bodies consisting of brittle ceramic materials (such as 
aluminium oxide, silicium oxide, magnesium oxide, zirconium silicate 
etc.) which are flown through by gas and serve to clean combustion 
waste gases in combustion engines. Until today, this could only be 
done by using an expensive jacketing with additional supportings for 
mounting the catalyst body. According to the device, the catalyst is 
covered with an unburnable jacket. The jacket material expands 
when heated and contracts during cooling-down to the ambient 
temperature less than the metal of the casing surrounding the whole 
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equipment. Thus the catalyst is held only by the radial pressure of 
the jacket. For this reason, a material is used which expands by 
foaming under the influence of heat. Another component of the 
device is the arrangement of numerous catalysts which are narrow in 
the axial direction. Between these catalysts, there are blinds which 
are reduced towards the flow direction. These blinds serve to bundle 
the gas flow. 


15416 Reactor for thermal treatment of the exhaust of internal 
combustion engines. Mueller, W. (to Daimler-Benz A.G., Stuttgart 
(Germany, F.R.)). German(FRG) Patent 2,519,877/A/. 11 Nov 
1976. 9p. (In German). 

A reactor for the thermal treatment of exhaust of internal 
combustion engines is dealt with. This type of reactors can only 
function when the exhaust has a certain temperature, which, howev- 
er, is not always obtainable in the partial load range. Reaching the 
necessary temperature is only possible through the aid of auxiliary 
heat in-put, which also leads to extra fuel consumption. The inven- 
tion attempts to develop a reactor as small as possible, which is able 
to operate at as low a temperature as possible. These requirements 
are met by the reactor specified in the invention. The temperature 
level reached in the reactor is more or less retained through the use 
of heat storage, without additional energy being added continuously. 


NITROGEN OXIDES 
REFER ALSO TO CITATION(S) 13851, 15402, 15409 


15417 Method for removing nitrogen oxide, carbon monoxide and 
hydrocarbons from exhaust gases. Haseba, S. (to Kobe Steel Ltd. 
(Japan)). German(FRG) Patent 2,242,588/C/. 25 Nov 1976. 4p. (In 
German). 

1 fig.; 1 tab. 

The method proposed in this invention is particularly suitable 
for the removal of nitrogen oxide, carbon monoxide and hydrocar- 
bons from car exhaust gases, can also be used, however, for heating 
waste gases or those from chemical industries. The gas is passed 
through three reaction rooms one behind the oher packed with 
catalyst mass, mixed with an oxygen-containing gas (air). The first 
catalyst bed is for the oxidation of hydrogen (platinum catalyst), the 
second is a nitrogen oxide reducing catalyst bed (palladium, nickel or 
copper chromite) and in the third catalyst bed, the carbon monoxide 
and hydrocarbons are finally oxidized (platinum, palladium, nickel 
and/or copper chromite). The gas inlet temperature is between 50 
and 300°C. 


15418 Influence of fuel properties and diesel combustion princi- 
ples on the diesel exhaust composition. Mueller, K. (Esso A.G., 
Hamburg (Germany, F.R.). Forschungszentrum). pp 1115-1129 of In 
Compendium 76/77. Bd. 2. DGMK-Vortraege. Klamann, D.; 
Asinger, F.; Boigk, H.; Oelert, H.H.; Peters, W. (eds.). Leinfelden- 
Echterdingen, Germany, F.R.; Industrieverl. von Hernhaussen 
(1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

A range of different diesel fuels was blended to investigate 
the influence of fuel properties on diesel exhaust composition. The 
fuels parameters aromatics content, initial and final boiling point 
were varied widely and far beyond the range of today’s fuels. The 
investigations were carried out in three diesel engines with different 
combustion principles. Cold start and full load at different engine 
speeds were chosen as operating conditions for the exhaust measure- 
ments. Smoke density, hydrocarbon and nitric oxide emissions were 
selected as exhaust gas parameters. The investigations revealed that 
the magnitude and the direction of the fuel influence depends on the 
chosen diesel] combustion principle. The influence of the whole 
range of diesel fuels on the market today on diesel exhaust composi- 
tion is rather small. 


CARBON MONOXIDE 
REFER ALSO TO CITATION(S) 15159, 15402, 15409, 15417 


15419 Rankine-cyclic process for the conversion of heat energy 
into mechanical energy. Somekh, G.S. (to Union Carbide Corp., New 
York (USA)). German(FRG) Patent 2,163,426/B/. 21 Oct 1976. 5p. 
(In German). 

4 figs. 

It is proposed to use aqueous solutions of nitrogen-containing 
hydrocarbons for the advantageous performance of the Rankine- 
cyclic process. The fraction of the nitrogen-containing hydrocarbons 
should amount from 25 to 90 weight-%, preferable from 55 to 60 
weight-%. This way, air pollution can be kept much lower than in 
connection with the usual internal combustion engines. The nitro- 
gen-containing hydrocarbons must fulfil certain chemical and phys- 
ical requirements (e.g. solubility, capacity of reaction, corrosion, 
thermal conductivity). The use of pyridine, its methyl-substituted 
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homologues and various diazines are recommended as being special- 
ly advantageous. 


HYDROCARBONS 
REFER ALSO TO CITATION(S) 15159, 15402, 15418 


PARTICULATES 
REFER ALSO TO CITATION(S) 15418 


ALTERNATIVE FUELS 
REFER ALSO TO CITATION(S) 14211, 14212, 14968, 15159 


15420 Antiknock agents for petrol. Cordes, J.F. (Mannheim 
Univ. (Germany, F.R.). Chemisch-Technologisches Lab.). Chem. 
Unserer Zeit; 11: No. 3, 83-93(Jun 1977). (In German). 

5 figs.; 3 tabs.; 8 refs. 

The permissible content of lead in petrol has been drastically 
reduced due to the enforced act on petrol passed in 1971 in the 
FRG. In order to meet practical requirements concerning the quality 
of petrol, economical and justifiable alternatives to organo-lead 
compounds added until now in order to increase antiknock ratings 
must be found. The function of petrol-lead compounds in the oper- 
ation of Otto engines is discussed. The difference between the octane 
rating requirements of the engine and the octane rating offer made 
by petrols is explained, and the decisive factors are pointed out. It is 
shown that without being less toxic, only a few organometallic 
compounds can be compared with the excellent suitability of organo- 
lead compounds as antiknock agent in petrols. The production of 
sufficient amounts of highly antiknocking hydrocarbons as petrol 
components capable to make additive antiknock agents relinquisha- 
ble is limited due to economic and technical reasons, even if methods 
of technical transformation are chosen very carefully. 


15421 Process and equipment for the addition of additional liq- 
uids in internal combustion engines. Menke, F. German(FRG) Patent 
2,543,166/A/. 7 Apr 1977. 11p. (In German). 

This patent is concerned with a process for the addition of 
additional liquids, e.g. methanol, to the fuel of an internal combus- 
tion engine. The additional liquid concerned is stored in a supply 
tank separate from the other fuel. The addition of the additional 
liquid to the pulverized fuel takes place between the suction mani- 
fold of the engine and the throttle flap of the carburetor using a 
further pulverization process. Dosing takes place using a pump and a 
controlling solenoid valve. 


15422 Synthetic automotive engine oils from a consultant's expe- 
rience. Potter, R.I. Warrendale, PA; Society of Automotive Engi- 
neers (1976). 16p. (CONF-760678—7) 

From Meeting of the Society of Automotive Engineers on 
combined fuels and powerplant; St. Louis, MO, USA (8 Jun 1976). 

A review is given of complete performance results of a 
100,000 mile field test with a diester synthetic oil run for five years 
under "no drain’’ conditions in a Lincoln Continental (a lifetime 
engine oil). Two additional candidate synthetic oils under testing are 
also described. Performance correlation curves between extended 
sequence engine oil tests and field results are compiled. The need for 
meaningful pre-performance engine tests for lifetime engine oils is 
stressed, which now require some five years in field evaluation. 
Other benefits of successful pre-performance tested synthetic engine 
oils are excellent deposit suppression, low wear, low temperature 
fluidity, easy low temperature starting and warmup, octane require- 
ment reduction, and probable antifreeze tolerance. 


MATERIALS 


15423 (UCID—17626) Final results of the FY'78 chemistry and 
materials science research program review. Frazer, J.W. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 12 Oct 1977. 
Contract W-7405-ENG-48. 143p. Dep. NTIS, PC A0O7/MF AOI. 
18 projects which were selected to be sponsored by “Chemis- 
try Research Program” are summarized. These include: lasers for 
chemical analysis; multi-element analysis systems; spectroscopic 
analysis of surface passivation; non-aqueous titrimetry; materials 
damage prediction for fiber composites; safe high energy explosives; 
single photon absorption reaction chemistry; reaction in shock 
waves; cryogenic heavy hydrogen technology; acoustic emission; 
metallic alloy glasses; basic study of toughness in steel; static equa- 
tion-of-state at 100 GPa; transuranium element research; nuclear 
structure research; neutron capture gamma measurements; x-ray 
fluorescence analysis; and pyrochemical investigation. (GHT) 
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15424 Handbook of thermodynamic tables and charts. Raznjevic, 
K. Washington, DC; Hemisphere Publishing Corp. (1976). 400p. . 

A compilation of thermodynamic and thermophysical tables 
and charts is presented. Numerical values are cited in both technical 
and SI units. Solid, liquid, vapor, and gaseous forms of organic and 
inorganic materials are included. 12 figures, 137 tables. (RWR) 


15425 Critical materials problems in energy production. Stein, C. 
(ed.). New York; Academic Press, Inc. (1976). 927p. . 

A series of twenty-eight lectures reviewing materials applica- 
tions and problems in energy production is presented. Individual 
abstracts were prepared for the data base. (GHT) 


15426 Perspective on materials in the energy program. Claassen, 
R.S. (Sandia Labs., Albuquerque, NM). pp 3-36 of In Critical 
materials problems in energy production. Stein, C. (ed.). New York; 
Academic Press, Inc. (1976). 

Topics covered include: historical perspective; units of 
energy; use and forms of energy; financial aspects; and the role of 
materials in the energy program. (GHT) 


15427 Critical materials problems in the exploitation of fission 
energy. Pugh, S.F. (Atomic Energy Research Establishment, Har- 
well, Eng.). pp 280-307 of In Critical materials problems in energy 
production. Stein, C. (ed.). New York; Academic Press, Inc. (1976). 

Topics covered include: reactor safety; thermal reactor fuel 
elements; fast reactor fuels and in-core structures; steel reactor 
pressure vessels; the primary coolant circuit; and secondary contain- 
ment. (GHT) 


METALS AND ALLOYS 


REFER ALSO TO CITATION(S) 13617, 13653, 13654, 13689, 
14351, 14716, 15030, 15031 


15428 (BNWL-tr—275) Surface protection by thermal spraying. 
Steffens, H.D.; Mueller, K.N.; Kayser, H. Translated from Blech, 
Rohre, Profile; 18: No. 2, 39-44(1971). 25p. Dep. NTIS, PC A02/MF 
AOl. 

In recent years, thermal spraying in its numerous variants has 
proved its worth to an increasing degree as a dependable coating 
technique. This is of considerable technical and economic signifi- 
cance, since in the utilization of metallic materials, as a rule it is 
necessary to provide a protection for their surfaces against, for 
example, corrosion and wear. Of the devices developed in his time 
by Schoop, only the basic characteristics have been preserved. 
Modern spraying devices are characterized by their mechanization 
and automation, and therefore can also be employed within the 
framework of present-day manufacturing processes. In the area of 
corrosion and wear protection in particular, results have been ob- 
tained which reveal the thermal spraying techniques as being superi- 
or, under certain conditions, to all other techniques. 


15429 Review of DREV uranium research. Drolet, J.P.; Erick- 
son, W.H.; Tardif, H.P. pp 725-746 of In Physical metallurgy of 
uranium alloys. Burke, J.J. (ed.). Chestnut Hill, MA; Brook Hill 
Publishing Co. (1976). 

From Conference on physical metallurgy of uranium alloys; 
Vail, CO, USA (12 Feb 1974). 

See CONF-740205—. 

This report presents a brief review of the DREV uranium 
research carried out on various aspects of the physical metallurgy of 
depleted uranium alloys. It includes (1) a survey of the early work 
on polynary alloys, (2) recent metallurgical investigations on various 
alloy systems and (3) miscellaneous studies on grain size refinement, 
grain growth, powder metallurgy, pyrophoricity and directional 
casting of uranium alloys. A general summary of most of the studies 
carried out during the last ten years is also presented. 


15430 Materials requirements for fusion power. Steiner, D. (Oak 
Ridge National Lab., TN). pp 39-90 of In Critical materials problems 
in energy production. Stein, C. (ed.). New York; Academic Press, 
Inc. (1976). 

The materials requirements for fusion power were assessed on 
the basis of current design studies of fusion power plants operating 
on the D-T fuel cycle. The major conclusions of this assessment are 
summarized. (GHT) 


15431 Fusion: first wall problems. Behrisch, R. (Max-Planck- 
Institut fuer Plasmaphysik, Munich). pp 91-140 of In Critical materi- 
als problems in energy production. Stein, C. (ed.). New York; 
Academic Press, Inc. (1976). 

Some of the relevant elementary atomic processes which are 
expected to be of significance to the first wall of a fusion reacior are 
reviewed. Up to the present, most investigations have been per- 
formed at relatively high ion energies, typically E greater than 5 
keV, and even in this range the available data are very poor. If the 
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plasma wall interaction takes place at energies of E greater than 1 
keV the impurity introduction and first wall erosion which will take 
place predominantly by sputtering, will be large and may severely 
limit the burning time of the plasma. The wall bombardment and 
surface erosion will presumably not decrease substantially by intro- 
ducing a divertor. The erosion can only be kept low if the energy of 
the bombarding ions and neutrals can be kept below the threshold 
for sputtering of 1 to 10 eV. 93 refs. (GHT) 


15432 Alloys for high temperature service in gas turbines. Grant, 
N.J. (Massachusetts Inst. of Tech., Cambridge). pp 357-385 of In 
Critical materials problems in energy production. Stein, C. (ed.). 
New York; Academic Press, Inc. (1976). 

A review of high temperature materials for gas turbine use is 
presented. Topics covered include: the superalloys; refractory alloys; 
oxide dispersed alloys; fiber reinforced alloys; directionally solidified 
composites; and rapid quenching from the melt-powder metallurgy 
and splat cooling. (GHT) 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 14009, 15488 


15433 (AD-A—041783) Precision extrusion of hollow turbine 
vanes of oxide dispersion strengthened nickel chromium alloy by the 
filled billet method. Final report 13 March 1974—15 November 1975. 
Hunt, J.G. (Polymet Corp., Cincinnati, Ohio (USA)). Jan 1977. 
Contract F33615-74-C-5069. 61p. NTIS PC A04/MF A0O1. 

Precision extrusion of hollow vanes of oxide dispersion 
strengthened nickel chromium alloys was demonstrated on subscale 
specimens by using a modification of the filled billet method. The 
desired <100> microstructure was attained after heat treatment of 
extruded vanes. Stress rupture life at 2000 F at 11 ksi exceeded 100 
hours. A full scale processing sequence based on subscale results is 
proposed. 


15434 (CONF-771075—1) Preparation and characterization of 
241 Am and °H targets. Adair, H.L. (Oak Ridge National Lab., Tenn. 
(USA)). 1977. Contract W-7405-ENG-26. 15p. Dep. NTIS, PC A02/ 
MF AOI. 

From 6. annual conference of the International Nuclear 
Target Development Society; Berkeley, CA, USA (19 Oct 1977). 

This paper describes actinide oxide deposits in support of 
reactor technology, high purity 7*'Am metal fabrication for material 
property studies and tritium target fabrication in support of materials 
research conducted at LLL. 


15435 (NTIS/PS—77/0766) Inert gas welding (citations from 
the ntis data base). Report for 1964-aug 77. Reed, W.E. (National 
Technical Information Service, Springfield, Va. (USA)). Sep 1977. 
194p. NTIS PC NO1/MF NO1. 

The Federally-sponsored research reports cited deal with the 
development of techniques and procedures for inert gas welding and 
with the characteristics of the resulting welds. Process control, 
automation, nondestructive testing, and health hazards are also in- 
vestigated. Metals welded include steel, titanium, aluminum, urani- 
um, and refractory metals. (This updated bibliography contains 189 
abstracts, 54 of which are new entries to the previous edition.) 


15436 (NTIS/PS—77/0776) Diffusion bonding (a bibliography 
with abstracts). Report for 1964—Aug 77. Reed, W.E. (National 
Technical Information Service, Springfield, Va. (USA)). Sep 1977. 
242p. NTIS PC NO1/MF NOI. 

The processing, metallurgical techniques, diffusion phenom- 
ena, bonding mechanisms, and mechanical properties of diffusion 
bonded joints are investigated in the cited reports. Materials bonded 
include stainless steels, refractories, titanium, dissimilar metals, com- 
posites, reactor fuels, and silicon wafers. (This updated bibliography 
contains 237 abstracts, 75 of which are new entries to the previous 
edition.) 


15437 (UCRL—52331) Thermal and dynamic effects in electron 
beam welding cavities. Schauer, D.A. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Aug 1977. Contract W-7405- 
ENG-48. 177p. Dep. NTIS, PC A09/MF AO1. 

Thesis. 

An experimental and analytical study of the temperature 
distributions along the molten metal surface in an electron 
welding cavity is described. Surface temperature distributions in 
cavities were measured with a narrow band infrared radiation pyro- 
meter. The availability of the cavity temperature measurements 
allowed estimates to be made for the vapor pressure and surface 
energy forces as a function of cavity position. The results indicated a 
force imbalance occurred in the cavity. It is postulated that at the 
location of the force imbalance a liquid material projection forms 
periodically and moves into the path of the electron beam. The 
liquid in this projection is driven towards the bottom, partially filling 
the cavity. This action is followed by the electron beam pushing the 
liquid aside to form a maximum depth cavity. This process is then 
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repeated. An analysis for predicting cavity oscillation frequency 
shows reasonable agreement with frequencies measured at the weld 
root determined from weld sections. A study of the measured 
temperature distributions in cavities of varying depth combined with 
the force imbalance observations led to an interpretation of when 
spiking might occur. A procedure is proposed for determining the 
spiking tendency for a given set of weld parameters. The results of 
this study permit a designer to select apriori the best set of weld 
parameters to achieve a weld of predictable quality. 


15438 (UCRL—79702) Advances in cleaning metal and glass 
surfaces to micron level cleanliness. Stowers, I.F. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 13 Sep 1977. Con- 
tract W-7405-ENG-48. 23p. (CONF-771110—2). Dep. NTIS, PC 
A02/MF AO1. 

From 24. national vacuum symposium of the American 
Vacuum Society; Boston, MA, USA (8 Nov 1977). 

A high pressure 6.9 MPa solvent spraying technique has been 
developed to remove small (greater than 5 wm) contaminant parti- 
cles from large (100 m?”) surface areas. Chemically polished and 
etched 304 stainless steel components are solvent sprayed to achieve 
cleanliness levels of less than 10 particle/cm? greater than 5 ym 
diameter. The high pressure and high liquid velocity cleaning tech- 
nique is able to remove 99.9 percent of greater than 5 wm diameter 
particles in 5 to 10 seconds. This compares with ultrasonic cleaning 
which removes only 20 to 60 percent of greater than 5 ym particles 
in 2 to 10 minutes. High levels of particulate cleanliness are required 
for large solid-state systems where contaminants can migrate to 
optical surfaces and cause severe pitting. The pitted glass must be 
removed and repolished to maintain acceptable beam quality. Special 
Class 100 clean room procedures and equipment have been devel- 
oped to verify the cleanliness of the cleaned components and to 
ensure their remaining clean during installation and operation. De- 
velopment of these cleaning procedures has resulted in greatly 
increased time between failures of solid-state disk laser amplifiers. 
Although developed specifically for cleaning optical components, 
the basic technique should find wide application in any field requir- 
ing precision cleaned surfaces. 


15439 Welding Research Council progress reports. Weld. Res. 
Counc. Prog. Rep.; 32: No. 11, vp(Nov 1977). 

Progress reports on uncompleted research, proposed pro- 
grams of research, and other pertinent information are given. 


15440 Copper-base alloys containing chromium, niobium, and 
zirconium. Watson, W.G.; Breedis, J.F. (to Olin Corporation). US 
Patent 4,049,426. 20 Sep 1977. Filed date 4 Oct 1976. 8p. 

Copper-base alloys containing chromium, zirconium, and nio- 
bium are disclosed as well as a process of heat treating and mechani- 
cally working these alloys. The combination of alloying elements, 
hot and cold working, annealing, and aging steps increases both the 
strength and electrical conductivity properties of the alloy without 
excessive cold working. 3 tables. 


15441 Study of single crystals of niobium by the methods of 
nuclear physics. Didenko, A.N.; Savitskii, E.M.; Sevryukova, L.M.; 
Myzenkova, L.F. (A. A. Baikov Institute of Metallurgy, Academy 
of Sciences of the USSR, Moscow). Sov. Phys. - Dokl. (Engl. Transl.); 
22: No. 5, 265-267(May 1977). 

Neutron activation analysis and Auger electron spectroscopy 
were used to determine the purity of Nb crystals prepared by 
electron-beam melting. (AIP) 


15442 Creep-rupture properties of 2'/, Cr—1 Mo steel weld- 
ments with varying carbon content. Klueh, R.J.; Canonico, D.A. (Oak 
Ridge National Lab., TN). Weld. J. (Miami); No. Suppl., vp(Dec 
1976). 

The creep-rupture properties were determined on weld metal, 
transverse weldments, and normalized-and-tempered base metal for 
three heats of 2'/, Cr-1 Mo steel with 0.003, 0.035, and 0.11 percent 
C at 454, 510, and 565 C (850, 950 and 1050 F). For a given 
temperature and carbon content, the creep-rupture properties of the 
weld metal were always greater than those of the transverse weld- 
ments and base metals, which had similar strengths for a given 
carbon content. The creep-rupture properties of weld metal, trans- 
verse weldments, and base metal showed an effect of carbon that 
depended on temperature. At 565 C (1049 F), the 0.11 percent C 
steel had the highest strength, while the strength of the other two 
steels were similar. At 454 and 510 C (850 and 950 F), the strength of 
the 0.035 percent C steel approached that of the 0.11 percent C steel 
at long rupture times, and both were considerably stronger than the 
low-carbon steel. All but one of the transverse weldment specimens 
failed in base metal unaffected by the welding treatment. This test, a 
0.11 percent steel specimen with the longest rupture life at 565 C 
(1050 F), failed in the heat-affected zone. 


15443 Physical metallurgy of uranium alloys. Burke, J.J.; Coll- 
ing, D.A.; Gorum, A.E.; Greenspan, J. (eds.). Chestnut Hill, MA; 
Brook Hill Publishing Co. (1976). 1018p. (CONF-740205—. . 
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From Conference on physical metallurgy of uranium alloys; 
Vail, CO, USA (12 Feb 1974). 

Uranium in its depleted form is useful for non-nuclear applica- 
tions by virtue of its high density and the structural properties that 
are attainable. The advances made in the physical metallurgy of 
uranium and its alloys are highlighted by the conference. Special 
emphasis is on relevant developments within the last ten years 
pertaining to the physical metallurgy, processing and properties of 
the more outstanding alloys that appear applicable to high density 
structural uses. Individual items from the conference were prepared 
for the data base. (GHT) 


15444 Powder metallurgy processing of uranium alloys. Green- 
span, J. (Army Materials and Mechanics Research Center, Water- 
town, MA); Wright, T.R. pp 83-108 of In Physical metallurgy of 
uranium alloys. Burke, J.J. (ed.). Chestnut Hill, MA; Brook Hill 
Publishing Co. (1976). 

From Conference on physical metallurgy of uranium alloys; 
Vail, CO, USA (12 Feb 1974). 

See CONF-740205—. 

Techniques for powder manufacture and powder consolida- 
tion of uranium and uranium alloys are reviewed. Emphasis is on the 
tendency toward contamination and related embrittlement, in view- 
ing the potential for development of high performance properties in 
powder consolidated forms. 


15445 Effects of rolling and heat treatment on the mechanical 
properties and structure of a U-2 Mo alloy produced by co-reduction. 
Ward, B.J.; White, G.A.; Kay, A.E. (Atomic Weapons Research 
Establishment, Reading, Eng.). pp 587-608 of In Physical metallurgy 
of uranium alloys. Burke, J.J. (ed.). Chestnut Hill, MA; Brook Hill 
Publishing Co. (1976). 

From Conference on physical metallurgy of uranium alloys; 
Vail, CO, USA (12 Feb 1974). 

See CONF-740205—. 

Two U-Mo alloy billets (250 to 300 kg) of nominal composi- 
tion U-2/sup w/o Mo produced on a commercial scale by a direct 
co-reduction process at British Nuclear Fuels Ltd, were sectioned 
and fabricated by rolling, either in the a + y phase region (600 to 
630°C), or at y phase temperatures (750 to 800°C) to various 
percentage reductions. Specimens from the resulting sheet or plate 
were subjected to a variety of heat treatments to examine the range 
of hardness and tensile properties that could be obtained, UTS 
values ranged from 112,000 to 217,000 psi and elongation values 
from 1 to 31%. A useful combination of properties achieved by a y 
quench and ageing treatment, was 420 VPN hardness, 131,000 psi 
.2% YS, 184,000 psi UTS, 17% elongation, and 25% reduction in 
area. Tests at high strain rates (10° sec-') produced a marked 
increase in flow stress and only a limited reduction in ductility. 


15446 (ORNL-tr—4407) Practice of using shielded arc welding 
on aluminum in the construction of containers, in particular in cryo- 
genics. Kueber, B. Translated by J. Lee from Aluminium (Duessel- 
dorf); 43: No. 8, 481-489(1967). 32p. Dep. NTIS, PC A03/MF AO1. 

Shielded arc welding of aluminum is reviewed. Techniques 
for improving weld quality are given. Application of this welding 
technique to cryogenic systems is emphasized. (GHT) 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 15482, 15534 


15447 (CONF-770913—3) Dynamical and defect behavior near 
melting in solid rubidium. Crawford, R.K. (Argonne National Lab., 
Ill. (USA)). 1977. Contract W-31-109-ENG-38. 13p. Dep. NTIS, PC 
A02/MF AO1. 

From International conference on lattice dynamics; Paris, 
France (5 Sep 1977). 

Large single crystals of Rb have been studied with elastic and 
inelastic neutron scattering in order to test various theoretical 
models relating the melting process to a dynamical or defect instabil- 
ity in the solid phase. Small q transverse and longitudinal phonon 
groups were found to be unchanged at the melting point, ruling out a 
Born type instability. Elastic diffuse scattering was found to be 
strongly suggestive of a defect instability related to the melting 
process in solid Rb. 


15448 (LBL—6613) Theoretical study of two-phase decomposi- 
tion and coarsening. Pundarika, E.S.; Hanson, K.; Morris, J.W. Jr. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jun 
1977. Contract W-7405-ENG-48. 8p. (CONF-771109—32). Dep. 
NTIS, PC A02/MF AO1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

A computer code was constructed for the efficient dynamic 
simulation of precipitation and coarsening processes in large atom 
arrays. Some initial results are illustrated. (DLC) 
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15449 (RFP—2614) JBK-75 microstructure specification recom- 
mendation. Brewer, A.W. (Atomics International Div., Golden, 
Colo. (USA). Rocky Flats Plant). 31 Oct 1977. Contract EY-76-C- 
04-3533. 14p. Dep. NTIS, PC A02/MF AOI1. 

Since the ASTM-E-45 standard for microcleanliness is not 
applicable to superalloys like JBK-75 stainless steel (Modified A- 
286), Rocky Flats should adopt the Ladish microcleanliness standard 
(APML Cleanliness Classification of High Temperature Alloys 
Chart, 1971), as a guide for setting material acceptance specifications 
for JBK-75. Inclusion ratings of S-2, N-2, C-2, and M-2 should be 
acceptable. The microstructure should have a grain size of 5 or finer, 
but not smaller than 9, and microsegregation (banding) should be 
kept to a minimum. 


15450 (SAND—77-1803C) Nuclear spin relaxation in Au®'V: 
spin dynamics of a Kondo alloy. Narath, A.; Follstaedt, D. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). 1977. Contract EY-76-C-04- 
0789. 9p. (CONF-771127—3). Dep. NTIS, PC A02/MF AO1. 

rom 23. conference on magnetism and magnetic materials; 
Minneapolis, MN, USA (8 Nov 1977). 

temperature dependent spin dynamics of vanadium impu- 

rities in the Kondo alloy AuV (theta/sub K/ approximately equal to 
300K) have been studied by means of measurements of *'V trans- 
verse relaxation rates (T2~') for the temperature range 1 to 260 K 
and vanadium concentrations of 0.2 and 0.5 at.%. Contrary to 
published reports, we find the quantity T2T to increase markedly 
with increasing temperature. Its magnitude at 260 K [15(+-5) msec- 
K] exceeds the limiting low-temperature value by a factor of 10. The 
observed increase in T2T indicates a large reduction in the impurity 
spin-correlation time, e.g., tau/sub e/(theta/sub K/)/tau/sub e/(0) 
approximately equal to 0.2. 


15451 (UCRL—13758) Growth of second phase particles in a 
copper—beryllium alloy. Final technical report. Bunch, R.; Wells, R.; 
Mukherjee, A.K. (California Univ., Davis (USA). Dept. of Mechani- 
cal Engineering). 2 Jun 1977. Contract W-7405-ENG-48. 20p. Dep. 
NTIS, PC A02/MF AO1. 

Growth of second phase particles from a solid solution of 
copper-beryllium was studied to determine this alloy‘s suitability for 
acoustic emission testing. Optical and Scanning Electron micro- 
scopes were used to study the microstructure. Micro and macro 
hardness tests were also performed. A hardness curve for aging at 


550°F was determined. Microscopic examination revealed the pres- 
ence of large inclusions which make this alloy unsuitable for the 
acoustic tests envisioned. 


15452 (UCRL—52323) Equation of state of beryllium. Gra- 
boske, H.; Wong, L. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 15 Sep 1977. Contract W-7405-ENG-48. 28p. Dep. 
NTIS, PC A03/MF AOl1. 

A new, wide-range equation of state (EOS) has been con- 
structed for Be. The composite theoretical model incorporates ion- 
ization equilibrium and condensed-matter and multiphase physics. It 
also satisfies all thermodynamic equilibrium constraints. The theo- 
retical EOS has been compared with all available high- pressure and 
high-temperature Be data, and satisfactory agreement is generally 
achieved. The most interesting feature is the theoretical prediction of 
melting at just below 220 GPa (2 Mb), indicating an extremely wide 
pressure range for solid Be. A striking feature is the appearance of 
shell-structure effects in physical-process paths: 2 large loops appear 
on the principal Hugoniot and the behavior of release isentropes 
from rho = rhop is significantly affected. 


15453 Transformations in uranium base. Blake, D.; Hehemann, 
R.F. (Case Western Reserve Univ., Cleveland). pp 189-218 of In 
Physical metallurgy of uranium alloys. Burke, J.J. (ed.). Chestnut 
Hill, MA; Brook Hill Publishing Co. (1976). 

From Conference on physical metallurgy of uranium alloys; 
Vail, CO, USA (12 Feb 1974). 

See CONF-740205—. 

Transformations of the yy and £ phases in uranium base alloys 
are reviewed. Although successive transformation of y to 8 and then 
to a cannot be suppressed by quenching of pure uranium, alloying 
with transition metal solutes retards these reactions sufficiently to 
permit evaluation of reaction kinetics. Evidence for the pearlitic, 
bainitic and martensitic modes of decomposition of the beta phase 
are examined briefly and it is suggested that the pearlitic mode 
evolves by interface precipitation rather than by diffusion controlled 
cooperative growth of the participating phases. The uranium-molyb- 
denum system is used as a prototype for transformation of the 
gamma phase. 


15454 (SAND—77-6019) Crystal structures of ternary com- 
pounds in the systems Ti(V)—Fe(Co,Ni)—Sn(Sb). Kripyakevich, P.L.; 
Markiv, V.Ya. Translated from Dopov. Akad. Nauk Ukr. RSR; No. 
12, 1606-1608(1963). 7p. Dep. NTIS, PC A02/MF AO1. 

Research relating to systems A-B-C, where A = Ti, V; B = 
Fe, Co, Ni; C = Sn, Sb, with an AB2C composition is considered. 
The alloys were prepared by melting together metals of at least 
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99.9% purity in an electric resistance furnace in an atmosphere of 
hydrogen or an inert gas. Heat treatment consisted of homogenizing 
at 600°C for two weeks followed by case-hardening in cold toluene. 
The alloys were analyzed using x-ray diffraction and microscopic 
methods. (GHT) 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 14009, 14621, 14623, 15433, 
15442, 15445, 15481, 15515, 15535 


15455 (CONF-771120—15) Effect of some thermomechanical 
variables on plastic flow and creep-rupture of type 304 stainless steel 
at 593°C. Swindeman, R.W. (Oak Ridge National Lab., Tenn. 
(USA)). 1977. Contract W-7405-ENG-26. 29p. Dep. NTIS, PC A03/ 
MF AO1. 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

As part of an effort to examine sources of variability in the 
creep-rupture behavior of type 304 stainless steel, specimens subject- 
ed to a variety of prior thermomechanical treatments were tested. 
Included were different reannealing temperatures, cooling rates, 
types of prior straining, and a 24-hr age at 816°C. Two product 
forms of a single heat (heat 912796) were involved, and most testing 
was at 593°C. For material with coarse grain size, reannealing 
temperature had no pronounced influence. However, slow cooling 
rates and the 816°C aging significantly extended the rupture life. On 
the other hand, cold working by an equivalent of 4% tensile strain 
had very little influence on rupture life. Slow cooling or aging 
increased rupture life as a result of greatly improved creep ductility. 
This finding is consistent with similar observations in the literature 
for this and other stainless steels, and is believed to be due to the 
development of coarse, beneficial carbides on grain boundaries 
before stressing. The creep response in the primary and secondary 
stages was influenced by nearly all the thermomechanical treatments, 
but the variability in the response at relatively high stresses was 
scarcely greater than the variability observed in multiple tests on 
specimens having a common thermomechanical history. 10 figures, 1 
table. 


15456 (CONF-771140—1) Effects of composition variables on 
the tensile properties of Type 304 stainless steel. Booker, M.K.; Sikka, 
V.K. (Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W- 
7405-ENG-26. 59p. Dep. NTIS, PC A04/MF AO1. 

From ASTM symposium on the influence of carbon, nitro- 
gen, and residual element chemistry on the behavior of austenitic 
stainless steels used in construction; Atlanta, GA, USA (14 Nov 
1977). 

Type 304 stainless steel is known to exhibit significant heat-to- 
heat variations in mechanical behavior. Results of analysis of the 
effects of grain size and chemical composition on the tensile proper- 
ties of 20 heats of type 304 stainless steel are presented. Since the 
material involved all came from commercial heats, the ranges in 
composition of some elements do not permit a clear delineation of 
the effects of those elements. Nevertheless, regression equations 
reflecting the effects of various variables have been developed. 
These equations describe the data reasonably well, whereas compari- 
son with similar equations obtained by previous investigators yielded 
generally unsatisfactory results. In addition, the effects of carbon, 
nitrogen, and grain size have been addressed in detail. 


15457 (HEDL-TME—77-65) Effect of temperature on the elas- 
tic-plastic fracture toughness behavior of Inconel X-750. Mills, W.J. 
(Hanford Engineering Development Lab., Richland, Wash. (USA)). 
Sep 1977. Contract EY-76-C-14-2170. 30p. Dep. NTIS, PC A03/MF 
AOl. 

The elastic-plastic J/sub Ic/ fracture toughness response of 
precipitation heat treated Inconel X-750 has been evaluated by the 
multi-specimen resistance curve (R-curve) technique at room tem- 
perature, 800°F (427°C), and 1000°F (538°C). The value of J/sub 
Ic/ for this nickel-base superalloy was found to be relatively inde- 
pendent of temperature over the test temperature range. On the 
other hand, the slopes of the fracture toughness R-curves were 
steeper at 800 and 1000°F (427 and 538°C) than at 75°F (24°C), 
thereby indicating that the resistance to crack extension was consid- 
erably greater at elevated temperatures, Metallographic and electron 
fractographic examination of the Inconel X-750 fracture surfaces 
revealed that this slope change phenomenon was associated with an 
intergranular to transgranular fracture mechanism transition. Under 
room temperature conditions, crack extension occurred primarily by 
an intergranular dimple rupture mechanism attributed to microvoid 
coalescence along a grain boundary denuded region. In the 800 to 
1000°F (427 to 538°C) regime, the fracture surface was dominated 
by a faceted transgranular morphology. 


15458 (HEDL-TME—77-87) Some observations regarding speci- 
men size criteria for fatigue-crack growth rate testing. James, L.A. 
(Hanford Engineering Development Lab., Richland, Wash. (USA)). 





1604 ENERGY RESEARCH ABSTRACTS 


Sep 1977. Contract EY-76-C-14-2170. 25p. Dep. NTIS, PC A02/MF 
AOl. 

The techniques of linear-elastic fracture mechanics were used 
to characterize the fatigue-crack growth behavior of Types 304 and 
316 stainless steels at elevated temperatures. Several specimen de- 
signs and sizes were employed in an attempt to shed some light upon 
the minimum acceptable specimen size required to produce reliable 
crack growth rate data in these materials. In general, it was found 
that the specimen size criteria based upon monotonic yield strength 
originally pro by an ASTM Task Group is unnecessarily 
restrictive, and an alternate criterion based upon the flow stress is 
less restrictive while producing acceptable results. 


15459 (IS—4252) Alloy evaluation for fossil fuel process plants 
(liquefaction). Quarterly report for April 1—June 30, 1977. Woods, 
C.M.; Scott, T.E. (Ames Lab., lowa (USA)). 15 Jul 1977. Contract 
W-7405-ENG-82. 37p. Dep. NTIS, PC A03/MF AO1. 

ASTM mechanical property specification verification tests 
have been conducted on the 2 '/, Cr-1 Mo steel. The base properties 
have been determined for the steel and calibrations on the thermal 
expansivity of both the 2 '/, Cr-1 Mo steel and 316 SS for use as 
loading rings have been completed. 


15460 (N—77-25984) Neutron depolarization measurements of 
HoCo, near the magnetic phase transition. Kraan, W.H. (Interuniver- 
sitair Reactor Instituut, Delft (Netherlands)). Sep 1976. 23p. (IRI— 
132-76-04). NTIS PC A02/MF AOl. 

Neutron depolarization measurements in the temperature 
range 65 to 90 K were performed at zero applied field to investigate 
the magnetic phase transition of the intermetallic compound HoCoz. 
Experimental results have shown that the phase transition in HoCo2 
is of the first order; the hysteresis observed confirmed this. In 
addition, the fact that neutron depolarization can be performed at 
zero field is another argument for this conclusion. 


15461 (ORNL—5290) Development and characterization of an 
improved Ir—0.3% W alloy for space radioisotopic heat sources. Liu, 
C.T.; Inouye, H. (Oak Ridge National Lab., Tenn. (USA)). Oct 1977. 
Contract W-7405S-ENG-26. 43p. Dep. NTIS, PC A03/MIF AOl. 

An Ir—0.3% W alloy has been doped with minor alloying 
additions to develop an improved cladding material for space radioi- 
sotopic heat sources operating at temperatures to 1450°C. Tensile 
tests of a series of doped alloys at slow strain rates indicated that the 
DOP-4 alloy containing 40 Al, 30 Th, 80 Fe, 10 Ni, and 75 Rh ppm 
was most resistant to the brittle fracture associated with grain- 
boundary separation. In addition, the DOP-4 dopants raise the 
recrystallization temperature, and retard grain growth at high tem- 
peratures. The impact properties of DOP-4 and undoped Ir-—0.3 W 
alloys were determined as a function of grain size, test temperature, 
impact velocity and long-term heat treatment. All the results indicate 
that the impact properties of the DOP-4 alloy are far superior to 
those of the undoped alloy. The improvement results from the 
segregation of beneficial dopant(s) (such as thorium) to grain bound- 
aries and precipitation of second-phase particles. The development 
of the DOP-4 alloy greatly improves the safety margin of the Multi- 
Hundred-Watt heat sources to be used in a space probe to Jupiter 
and Saturn in 1977. 


15462 (ORNL—5330) Thermal ratchetting test of 2 1/4 Cr—1 
Mo steel to type 316 stainless steel pipe: test TTT-3. Sartory, W.K.; 
Young, H.C.; Battiste, R.L.; Smith, J.E. (Oak Ridge National Lab., 
Tenn. (USA)). 19 Sep 1977. Contract W-7405-ENG-26. 110p. . 

An experimental study of ratcheting in a structural compo- 
nent is described, and the results are used to evaluate inelastic 
analysis predictions of the ratcheting behavior. The specimen used in 
the present test is a pipe consisting of three sections: a thick-walled 
section of 2'/, Cr—1 Mo steel, a thin-walled section of 21/4 Cr—1 
Mo steel, and a thin-walled section of type 316 stainless steel. The 
weld between the 2'/, Cr—1 Mo steel and the type 316 stainless 
steel uses Inconel 82 filler metal. In a special sodium test facility, the 
specimen was subjected to a series of thermal downshocks followed 
by sustained periods of high-temperature operation under internal 
pressure. The inelastic analysis predictions, which were obtained by 
using a one-dimensional finite-element procedure for each of the 
three sections of the specimen, were based on constitutive equations 
developed for the specific heats of material used in the specimen. 
The agreement between the measured and calculated ratcheting 
behavior for the 2'/, Cr—1 Mo steel sections is satisfactory. For 
type 316 stainless steel, the analysis procedure significantly overpre- 
dicts the experimental ratcheting strain. The measured ratcheting 
strains at the weldment were found to fall between the measured 
ratcheting strains in the two adjacent sections. 56 figures, 5 tables. 


15463 (ORNL/TM—6048) Relaxation behavior of 2 1/4 Cr—1 
Mo steel under multiple loading. Swindeman, R.W.; Klueh, R.L. 
(Oak Ridge National Lab., Tenn. (USA)). Nov 1977. Contract W- 
7405-ENG-26. 23p. . 

Multiple-loading relaxation data for annealed 2'/;, Cr-1 Mo 
steel are reported for times to 100 hr and for temperatures in the 
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range 450 to 566°C. At 450 and 482°C the relaxation strength rises 
with the plastic flow stress, and recovery phenomena are not very 
significant in the time span of concern. At 510, 538, and 566°C the 
relaxation behavior during the first loading is unusual in the sense 
that for a period the relaxation rate is almost independent of stress. 
This behavior is thought to be associated with a strain-induced aging 
process, which depletes the proeutectoid ferrite of solid-solution 
strengtheners. At 510°C and above the plastic flow stress partially 
recovers during the relaxation process. At 566°C there is clear 
recovery in the sense that the relaxation rates after the first loading 
depend on the current value of stress and not on history. Multiple 
loading tests at 566°C on material in the normalized-and-tempered 
condition show no unusual behavior. 


15464 (PB—270277) Treatment of the subject of tearing instabil- 
ity. Final report, Paris, P.C. (Washington Univ., St. Louis, Mo. 
(USA). Materials Research Lab.). 11 Jul 1977. Contract NRC-03-77- 
029. 93p. NTIS PC A05/MF AO1. 

his report presents an analysis of the subject of tearing 
instability of low strength steels in two parts: The first part is an 
intensive theoretical treatment of the subject, and the second part is 
an initial experimental exploration and verification of the theory. 
The analysis shows that tearing instability, or abrupt cracking above 
the materials transition temperature, is controlled by a newly defined 
material property, T, the tearing modulus (non-dimensional). The 3- 
point bending tests discussed demonstrate that T is the controlling 
parameter for instability under fully plastic plane strain conditions. 
The report in total broadly addresses the application of the theory 
for both analysis and testing purposes. 


15465 (SAN—326P38X11) Subgrain refinement strengthening. 
Eleventh quarterly progress report, April 1, 1977—June 30, 1977. 
Schmidt, C.; Klundt, R.; Sherby, O.D. (Stanford Univ., Calif. 
(USA). Dept. of Materials Science and Engineering). 1977. Contract 
EY-76-S-03-0326-038. 20p. Dep. NTIS, PC A02/MF AO1. 

The nature of the substructure developed in E-Brite 26-1 (a 
ferritic stainless steel) during warm working is addressed in this 
report. Specifically, the low and high temperature strengthening 
effect of torsional deformation at 700°C (.54T/sub m) and at a strain 
rate of 6 x 10°%s~' has been investigated as a function of large 
torsion strains (epsilon equal or greater 1500%). The subgrain size, 
dislocation density and misorientation between subgrains were quan- 
titatively measured by transmission electron microscopy to describe 
the changes brought about by the warm working. It is found that 
warm working to large strains can produce small subgrains with 
stable, high angle boundaries. Substructures of this type are shown 
to give improved low temperature strength while requiring low 
deformation forces at warm working temperatures. 


15466 (SAND—77-0727) Experimental-analytical comparison of 
the ductile failure of notched tensile bars. Benzley, S.E.; Hickerson, 
J.P.; Priddy, T.G. (Sandia Labs., Albuquerque, N.Mex. (USA)). Oct 
1977. Contract EY-76-C-04-0789. 29p. Dep. NTIS, PC A03/MF 
AOl. 

Experimental results of the ductile failure of 7075-T6 alumi- 
num notched tensile bars are compared with finite strain, nonlinear, 
finite element calculations. This comparison allows the investigation 
of mean stress dependent macroscopic theories for ductile fracture. 
Two such theories are examined and the results are presented in 
graphical form. 14 figures, 2 tables. 


15467 (SAND—77-0731) Effect of shock wave risetime on mate- 
rial ejection from aluminum surfaces. Asay, J.R. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). 15 Sep 1977. Contract EY-76-C-04- 
0789. es a. NTIS, PC A03/MF AO1. 

e effect of shock wave risetime on material ejection in 
aluminum has been studied for loading stresses of 21 GPa. Uniform 
loading was accomplished with plate impact techniques by mounting 
specimens On a ramp wave generator. Projectile impact on one side 
of the wave generator produced a wave which dispersed with 
propagation distance. This wave was then made incident to an 
aluminum specimen, so that the specimen experienced non-shock 
loading. It was found that mass ejection from aluminum surfaces can 
be reduced by over two orders of magnitude relative to shock 
loading couditions by accelerating the surface with a wave risetime 
greater than about 35 ns. These results suggest an explanation for the 
apparent discrepancies which are sometimes observed in mass ejec- 
tion measurements utilizing either plate impact or electron beam 
deposition to generate stress waves. 


15468 (SAND—77-8020) High-temperature ductility of electro- 
deposited nickel (report for period through May 31, 1977), Dini, J.W.; 
Johnson, H.R. (Sandia Labs., Albuquerque, N.Mex. (USA)). Jul 
pit Contract EY-76-C-04-0789. 36p. Dep. NTIS, PC A03/MF 
AOl. 


Work done during the past several months on high-tempera- 
ture ductility of electrodeposited nickel is summarized. Data are 
presented which show that earlier measurements made at NASA- 
Langley erred on the low side, that strain rate has a marked 
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influence on high-temperature ductility, and that codeposition of a 
small amount of manganese helps to improve high-temperature duc- 
tility. Influences of a number of other factors on nickel properties 
were also investigated. They included plating solution temperature, 
current density, agitation, and elimination of the wetting agent from 
the plating solution. Work begun under an earlier contract to repair 
a large nozzle section by nickel plating is described in detail. 11 
figures, 9 tables. 


15469 (UCID—17546) High-velocity impact tests involving thin 
spherical shells of tantalum and 304 stainless steel. Steffan, K.L. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 26 
Aug 1977. Contract W-7405-ENG-48. 60p. Dep. NTIS, PC A04/MF 
AOl. 

This experimental program generated data to improve com- 
puter-code modeling of impact phenomena. The improved computa- 
tion technique will be used to design a fissile-material container able 
to withstand a 335 m/s impact. The program involved flyer-plate- 
impact tests using thin shells of annealed 304 stainless steel and 
annealed tantalum at impact velocities of 28 to 180 m/s. No active 
instrumentation was used in this study; instead, all data were derived 
from measurements of test specimens. Pre- and post-test measure- 
ment of interior and exterior dot patterns etched on the shells 
provided surface-strain information. Radiographs of the deformed 
shells provided shell-contour data that we plotted vs impact veloc- 
ity. Curves were fit to these data. We found that normalized crush 
height varies almost linearly with impact velocity for both materials, 
that normalized radius of contact varies directly with impact veloc- 
ity for both materials but appears independent of shell thickness for 
tantalum, and that normalized interior-fold radius varies inversely 
with impact velocity and directly with shell thickness for stainless 
steel, but no clear relationship appears for tantalum. 


15470 (EURFNR—1449) Creep and creep-rupture behavior of 
vanadium based alloys. Shirra, M. (Kernforschungszentrum Karls- 
ruhe (Germany, F.R.). Inst. fuer Material- und Festkoerperfors- 
chung). Apr 1977. Translation of KFK—2440. 141p. Dep. NTIS, PC 
A07/MF AO!1. 

Work performed under United States—Euratom Fast Reactor 
Exchange Program. 

Results of long-term tests on V-Ti-Nb alloys with test times 
of up to 44,000 hours are presented, together with a detailed presen- 
tation of results for the V-Zr-Cr, V-Zr-Nb and V-Ti-Cr and V-Ti- 
Nb-Cr groups. The V-Ti-Si and V-Ti-Nb-Si groups are described by 
additional results for several batches. The presentation is supple- 
mented by the results of two individual alloys and of pure vanadium 
samples which were examined at a test temperature of 650 and 850°. 


15471 Elastic, plastic, and strength properties of U—Nb and U— 
Nb—Zr alloys. Jackson, R.J. (Dow Chemical Co., Golden, CO). pp 
611-656 of In Physical metallurgy of uranium alloys. Burke, J.J. 
(ed.). Chestnut Hill, MA; Brook Hill Publishing Co. (1976). 

From Conference on physical metallurgy of uranium alloys; 
Vail, CO, USA (12 Feb 1974). 

See CONF-740205—. 

All available mechanical property data on uranium-rich U-Nb 
binary and Un-Nb-Zr ternary alloys are referenced and summarized. 
From a theoretical point of view, the strength, deformation, and 
fracture characteristics of the metastable a’, a’, y°, and y structures 
are discussed. It is shown that these characteristics (strength, defor- 
mation, and fracture) are somewhat unique and depend on the 
uniqueness of the microstructure, i.e., the temperature and composi- 
tion dependency of the reversible a’ greater and less than, respec- 
tively, a” greater and less than, respectively, y°® greater and less 
than, respectively, y martensitic transformations. The shape 
memory, superplasticity, superelasticity, and ‘thermoplastic shear” 
exhibited by these alloys add to their uniqueness. An attempt is made 
to explain the unique properties in terms of alloy theory and result- 
ing microstructures. Finally, and in a more conventional vein, the 
effect of precipitation and strain-induced precipitation on the 
strength of these alloys is discussed. 


15472 Influence of physio-chemical parameters on the mechanical 
properties of some isotropic uranium alloys, Nomine, A.M.; Bedere, 
D.; Miannay, D. (Commissariat a l'Energie Atomique, Montrouge, 
France). pp 657-700 of In Physical metallurgy of uranium alloys. 
Burke, J.J. (ed.). Chestnut Hill, MA; Brook Hill Publishing Co. 
(1976). 

From Conference on physical metallurgy of uranium alloys; 
Vail, CO, USA (12 Feb 1974). 

See CONF-740205—. 

The variation of tensile properties, toughness and stress cor- 
rosion cracking of corrosion-resistant and isotropic uranium-molyb- 
denum alloys has been studied in relation to: molybdenum level (8 to 
12 Wt%), thermal treatment (as-cast and homogenized), thermo- 
mechanical treatment (rolling) and additive element (titanium and 
zirconium). The results indicate that the uranium-10 Wt% molybde- 
num alloy exhibits the best properties on the average. 
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15473 Polynary uranium alloys. Greenspan, J.; Colling, D.A,; 
Rizzitano, F.J. (Army Materials and Mechanics Research Center, 
Watertown, MA). pp 701-724 of In Physical metallurgy of uranium 
alloys. Burke, J.J. (ed.). Chestnut Hill, MA; Brook Hill Publishing 
Co. (1976). 

From Conference on physical metallurgy of uranium alloys; 
Vail, CO, USA (12 Feb 1974). 

See CONF-740205—. 

A group of uranium base alloys in which the additions are 
(Mo, Nb, Zr, Ti) combined shows versatility in attainment of a 
relatively wide range of mechanical behavior, as indicated by hard- 
ness, toughness, and tensile properties. Metallurgical processing, 
transformation behavior, age hardening, and associated mechanical 
characteristics are described. 


15474 Mechanical response of a porous uranium alloy. Shipman, 
F.H.; Johnson, J.N.; Green, S.J.; Jones, A-H. (Terra Tek, Inc., Salt 
Lake City). pp 747-771 of In Physical metallurgy of uranium alloys. 
Burke, J.J. (ed.). Chestnut Hill, MA; Brook Hill Publishing Co. 
(1976). 

From Conference on physical metallurgy of uranium alloys; 
Vail, CO, USA (12 Feb 1974). 

See CONF-740205—. 

Experimental and theoretical results are presented for the 
mechanical response of a porous uranium alloy subject to quasi-static 
uniaxial-strain and hydrostatic compression. Several states of poros- 
ity were studied; one very small (0.6%), and the others in the range 
from 11 to 15%. Experimental techniques previously employed on 
geological materials are used to obtain all principal stress and strain 
components. Also, longitudinal elastic wave speeds obtained by 
ultrasonic techniques are presented as a function of initial sample 
density. The stress-strain behavior of this material is porosity depen- 
dent and no distinct elastic limit or crushup strength is observed. 
Under conditions of uniaxial strain, the axial stress necessary to 
eliminate the voids is relatively large (approximately kbar, estimat- 
ed). The degree of compaction is enhanced by the presence of shear 
stresses. An analytical model that considers the deviatoric stress 
influence on the crushup process is developed for uniaxial-strain and 
hydrostatic loading conditions. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 16170, 16175 


15475 (CONF-770820—2) Re-entrant magnetism in 
superconducting ternary compounds, Freeman, A.J.; Jarloborg, T.; 
Watson-Yang, T.J. (Argonne National Lab., Il]. (USA)). 1977. Con- 
tract W-31-109-ENG-38. 10p. Dep. NTIS, PC A02/MF AO1. 

From International conference on magnetic alloys and oxides; 
Haifa, Israel (15 Aug 1977). 

Superconductivity and magnetism in the new group of rare- 
earth ternary borides, MRh,B,, has been reported recently by Mat- 
thias et al. Particularly striking has been their observation of reen- 
trant magnetism accompanying the return to a normal state at low 
temperatures (T = 0.9°K) in the superconductor ErRhyBy which 
has a superconducting transition temperature of 8.5°K. We discuss 
the origin of superconductivity and magnetism in these systems using 
results of ab initio self-consistent LMTO energy band calculations 
for the alloys M = Y, Er and Ho. 


15476 (CONF-771077—1) Anisotropy in the flux-line lattice 
symmetry of a low-kappa Type-II superconductor, Thorel, P.; Chris- 
ten, D.K. (Oak Ridge National Lab., Tenn. (USA)). 1977. Contract 
W-7405-ENG-26. 19p, Dep. NTIS, PC A02/MF AO1. 

From 4. international conference on small angle scattering of 
neutrons and x-rays; Gatlinburg, TN, USA (1 Oct 1977). 

Correlation between the symmetry of the two-dimensional 
flux-line lattice (FLL) and the real crystal lattice (CL) has been 
studied in a superconducting niobium sphere by means of small-angle 
neutron diffraction. A double-perfect silicon-crystal diffractometer 
enabled precise determination of the three inter-fluxoid distances 
corresponding to th e FFL basic cell. A systematic study of the 
anisotropic behavior was made as a function of temperature and 
magnetic-field amplitude for fields parallel to a few high-symmetry 
CL axes in the (1 anti 1 0) plane. In addition, at T = 4.30 K 
progressive deformation of the FLL was studied as the sample was 
rotated in the (1 anti 1 0) and (100) planes. The FLL was found to be 
hexagonal only for fields parallel to the three-fold CL axis. Two-fold 
symmetry prevailed for other CL directions in these planes except 
near the four-fold axis, where either of two distorted triangular 
lattices existed, preserving the reflection symmetry in composite, but 
not individually. This behavior will be discussed in terms of current 
models for fluxoid-CL interactions; in particular, in terms of the 
extension of the Takanaka theory done by Delrieu, Roger, and 
Kahn. 


15477 (CONF-771077—2) Determination of low-field critical pa- 
rameters of superconducting niobium by small-angle neutron diffrac- 
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tion. Christen, D.K.; Spooner, S.; Thorel, P.; Kerchner, H.R. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 20p. Dep. NTIS, PC A02/MF AO1. 

From 4. international conference on small angle scattering of 
neutrons and x-rays; Gatlinburg, TN, USA (1 Oct 1977). 

The perfect double-crystal small-angle diffraction technique 
enables measurement of scattering angles to within 0.3 arc sec. 
accuracy. At a wavelength of 2.55 A, this provides a resolution of 3 
x 10° A~' in the scattering vector. This technique has been used to 
study the anisotropic behavior of the critical parameters Bp and H/ 
sub cl/, characteristic of the first-order magnetic phase transition 
which occurs in low-kappa type-II superconductors. Magnetic fields 
were applied parallel to several crystal axes of a large single-crystal 
sphere of pure niobium, resulting in well-defined flux-line lattices 
(FLL). Measurement of the FLL cell area in the intermediate mixed 
state field region gives the equilibrium flux density Bo, which results 
from an attractive interaction between fluxoids. In addition, field 
variation of the scattered neutron intensity allows measurement of 
the transition field between the mixed state and intermediate mixed 
state. This transition field is related to the lower critical field H/sub 
cl/ and enables its determination to a precision 0.2%. Data at T = 
4.3 K display a small anisotropic effect of about 2% in Bo and 1% in 
H/sub cl/. Although orientation effects of this magnitude are diffi- 
cult to resolve by bulk measurements, the neutron data are in accord 
with magnetization data. Observations regarding the temperature 
dependence of these parameters also will be presented, and compari- 
sons made with current theoretical models. 


15478 (COO— 1569-145) Experimental determination of the 
order parameter: response function of a superconductor. Goldman, 
A.M. (Minnesota Univ., Minneapolis (USA). School of Physics and 
Astronomy). 1977. Contract EY-76-S-02-1569. 13p. (CONF- 
770872—1). Dep. NTIS, PC A02/MF AOl1. 

From NATO advanced study institute on correlation func- 
tions and quasiparticle interactions; Wayzata, MN, USA (22 Aug 
1977). 

The order parameter response function of a superconductor 
can be obtained by incorporating it in an asymmetric tunneling 
junction with a higher T/sub c/ superconductor and measuring an 
excess current in the I-V characteristic. This current is then — 
tional to the imaginary part of the space and time Fourier transform 
of the response function with the frequency set by the bias voltage 
and the wave vector determined by a magnetic field applied parallel 
to the plane of the junction. Using this technique, studies of the 
dynamics of the superconducting order parameter have been under- 
taken above and below T/sub c/. Above T/sub c/ the time depen- 
dent Ginzburg-Landau equation accurately describes the dynamics. 
Below T/sub c/ a propagating mode is found which can be associat- 
ed with fluctuations in the phase of the order parameter. Measure- 
ments of the magnetic impurity dependence of the response function 
have been used to study the “anomalous” term in the Gor’kov- 
Eliashberg theory which gives the coupling between order param- 
eter fluctuations and fluctuations in the quasiparticle distribution 
function. Below T/sub c/ and in a current-carrying state, amplitude 
and phase fluctuations are coupled and the modes soften at the 
critical current. 


15479 (COO—2425-7) Study of electron and uv photon surface 
interactions. Progress report, March 1, 1977—February 28, 1978. 
Lichtman, D. (Wisconsin Univ., Milwaukee (USA)). Nov 1977. 
Contract EY-76-S-02-2425. 9p. Dep. NTIS, PC A02/MF AO1. 
Considerable data on ESD from 304 stainless steel have been 
obtained. Cross sections as a function of bombarding electron 
energy, surface temperature, desorbing species, etc. are now avail- 
able. Energy distributions of desorbing ions have also been tabulated. 
It is interesting to note that regardless of sample material and sample 
preparation H* and F* were always predominant ESD species. 
Electron induced dissociation of metal oxides, noted during AES 
measurements, has been studied for a variety of materials including 
oxides of molybdenum, niobium and tungsten. Photodesorption is 
detected from niobium and is related to the thick niobium oxide 
surface layer. CO: is again the dominant desorbing species. Ion 
impact desorption studies have begun and both positive and negative 
desorbing ions have been detected. Preliminary simultaneous elec- 
tron and ion bombardment measurements indicate definite but quite 
complex synergistic effects. The critical reviews on ESD and photo- 
desorption have been updated and accepted for publication. 


15480 (LA—6997-MS) Exploratory laser-driven shock wave 
studies. Solem, J.C.; Veeser, L.R. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Nov 1977. Contract W-7405-ENG-36. llp. Dep. 
NTIS, PC A02/MF AO1. 

We show the results of a feasibility study for investigating 
shock structure and for measuring equation-of-state parameters using 
high-energy, short-pulse lasers. We discuss the temporal and spatial 
structure of the luminosity from laser-driven shock unloading in 
aluminum foils. We demonstrate that shock velocity can be mea- 
sured by observing the time interval between shock emergence 
across two thicknesses and show data for shocks of 1.3 and 2.1 Mbar. 
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The fact that we observe shock fronts cleanly breaking through 
steps as small as 3 xm indicates that the shock front thickness is very 
small in the few megabar region; this is the first experimental 
verification that these fronts are not more than a few micrometers 
thick. We present approximate measurements of free-surface veloc- 
ity. Finally, we speculate on the use of these techniques to obtain 
detailed equation-of-state data. 


15481 (ORNL/TM—S5857) Mechanical behavior and stress ef- 
fects in hard superconductors: a review. Koch, C.C.; Easton, D.S. 
(Oak Ridge National Lab., Tenn. (USA)). Nov 1977. Contract W- 
7405-ENG-26. 72p. Dep. NTIS, PC A05/MF AO1. 

The mechanical properties of type II superconducting materi- 
als are reviewed as well as the effect of stress on the superconduct- 
ing properties of these materials. The bcc alloys niobium-titanium 
and niobium-zirconium exhibit good strength and extensive ductility 
at room temperature. Mechanical tests on these alloys at 4.2°K 
revealed serrated stress-strain curves, nonlinear elastic effects and 
reduced ductility. The nonlinear behavior is probably due to twin- 
ning and detwinning or a reversible stress-induced martensitic trans- 
formation. The brittle A-15 compound superconductors, such as 
NbsSn and V3Ga, exhibit unusual elastic properties and structural 
instabilities at cryogenic temperatures. Multifilamentary composites 
consisting of superconducting filaments in a normal metal matrix are 
generally used for superconducting devices. The mechanical proper- 
ties of alloy and compound composites, tapes, as well as composites 
of niobium carbonitride chemically vapor deposited on high strength 
carbon fibers are presented. Hysteretic stress-strain behavior in the 
metal matrix composites produces significant heat generation, an 
effect which may lead to degradation in the performance of high 
field magnets. Measurements of the critical current density, J/sub c/, 
under stress in a magnetic field are reported. Modest stress-reversible 
degradation in J/sub c/ was observed in niobium-titanium compos- 
ites, while more serious degradation was found in NbsSn samples. 
The importance of mechanical behavior to device performance is 
discussed. 


15482 (RLO/2225/T13—26) Study of phase transformations and 
superconductivity. } inal technical report. Polonis, D.H. (Washington 
Univ., Seattle (USA). Coll. of Engineering). 31 Oct 1976. Contract 
EY-76-S-06-2225-013. 24p. Dep. NTIS, PC A02/MF AOI. 

This final report contains a brief review of the research that 
was sponsored by the AEC and ERDA under Contract No. AT(45- 
1)-2225-T13. The basic theme of the program focussed on the 
modification and control of microstructure as a basis for enhancing 
the physical and mechanical properties of binary alloys based on Ti, 
Zr, and Hf. Significant results are documented with regard to 
improvements in both the mechanical properties and the supercon- 
ducting properties of alloys. The reversion and re-precipitation of 
the omega phase are important processes contributing to these 
improvements. The fundamental understanding of the mechanisms 
and the kinetics of beta phase decomposition processes has also been 
advanced by this research. Peripheral studies indicated the possibil- 
ity of Nb-Al alloys as a useful superconducting material. An exami- 
nation of PM superconducting composites indicates that such materi- 
als have promise for the development of a new family of supercon- 
ducting materials. 


15483 Thermal expansivity of NbsGe. Hull, G.W.; Newkirk, 
L.R. (Bell Laboratories, Murray Hill, New Jersey). J. Low Temp. 
Phys.; 29: No. 3, 297-299(Nov 1977). 

X-ray powder diffraction studies as a function of temperature 
from 4.2 to ~675 K were performed on a NbsGE sample (T/sub c/ 
=21.09 K) prepared by chemical vapor deposition. The cell constant 
varied linearly with temperature in the range ~ 150 to ~675 K and 
the expansion coefficient was computed to be 6.98 x 10°YK. A 
similar study to room temperature for sintered NbsSn indicated an 
expansion coefficient similar to that of NbsGe. No evidence was 
found for the occurrence of a phase change in NbsGe over the 
temperature range studied. 


15484 Magnetoresistance of UIr; and UGe; to 220 kG. Gerber, 
J.A.; Sellmyer, D.J.; Arko, A.J. (Behlen Laboratory of Physics, 
University of Nebraska, Lincoln, Nebraska). J. Low Temp. Phys.; 29: 
No. 3, 345-351(Nov 1977). 

Topological properties of the Fermi surfaces of UlIrs and 
UGes were investigated. UlIrs is an uncompensated metal with open 
orbits along <110>. This is in agreement with a proposed model of 
Arko and Koelling, based on augmented-plane-wave (APW) calcula- 
tions. UGes is a compensated metal, which showed nearly quadratic 
magnetoresistance behavior for all field directions studied. The 


results are compared with the APW model of Arko and Koelling, 
which contains a multiply connected sheet of Fermi surface. The 
model, or slight variations thereof, is consistent with available data. 


15485 Transition from Nabarro—Herring to Harper—Dorn 
creep at low stress levels. Yavari, P.; Langdon, T.G. (Univ. of 
Southern California, Los Angeles). Scr. Metall; 11: No. 10, 863- 
866(Oct 1977). 
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An analysis suggests that Harper-Dorn creep may be a gener- 
al mechanism of high temperature flow. Based on limited experimen- 
tal data for three pure metals and two alloys, the minimum grain size 
required for the Harper-Dorn process is estimated as 1.7 x 10° b. 
This typically corresponds to a transition grain size of approximately 

pm. The experimental results at present available are consistent 
with a transition from Nabarro-Herring to Harper-Dorn creep as the 
grain size is increased above this limiting value. (GHT) 


15486 Oxygen diffusion in niobium and Nb—Zr alloys. Perkins, 
R.A.; Padgett, R.A. Jr. (Oak Ridge National Lab., TN). Acta Metall.; 
25: No. 10, 1221-1230(Oct 1977). 

The tracer diffusion of oxygen-18 in pure Nb and Nb—Zr 
alloys (= 1% Zr) has been measured from 550 to 1100°C. After the 
diffusion anneal, the specimens were bombarded with protons to 
cause the reaction '*O(p,n)'*F. The oxygen profile was then mea- 
sured by autoradiographic techniques which detected the ‘*F. The 
temperature dependence of the oxygen diffusivity in pure niobium is 
D = 4.55 x 10°* exp(-25900/RT) cm? s~*. Oxygen additions to the 
niobium (= 1.5 at.% QO) did not significantly affect the oxygen 
diffusivity. As the zirconium content of the niobium increased the 
oxygen diffusivity decreased. As zirconium atoms are dissolved 
substitutionally onto the niobium lattice, they form trapping sites at 
which O—Zr clusters may be formed. The binding entropy, AS of 
the clusters was determined to be about -3.3 k e.u. 


15487 Anisotropy of surface self-diffusion in tungsten crystals. 
Zakurdaev, I.V.; Liberova, G.I. Sov. Phys. - Solid State (Engl. 
Transl.); 19: No. 7, 1152-1155(Jul 1977). 

The anisotropy of surface self-diffusion on the (100), (110), 
(111), and (112) faces of a tungsten crystal was investigated by the 
mass transfer method with healing of a sinusoidal crimp and of single 
scratches and development of thermal etch grooves. All three meth- 
ods gave similar values of the diffusion coefficients. Least-squares 
reduction of the results yielded The diffusion coefficients were 
anisotropic on the (112) and (110) faces, and isotropic on (111) and 
(100). Estimates were obtained of the energies of migration and 
formation of defects taking part in the diffusion process on these 
faces. 


15488 Critical current changes and fatigue damage after 4.2 K 
strain cycling of superconducting composites. Fisher, E.S.; Kim, S.H. 
(Argonne National Lab., IL). JEEE Trans. Magn.; MAG-13: No. 1, 
112-115(Jan 1977). 

A facility for investigating the effects of cyclic strains on the 
current-voltage relation (I-V plots) in a superconducting composite 
has been constructed, as part of the conductor test program directed 
by Oak Ridge National Laboratory for the Tokamak Experimental 
Power Reactor. The initial results for a ribbon composite containing 
18 Nb—Ti twisted filaments in copper showed three effects: (1) a 
3% decrease in I/sub c/ at 40 kOe during the initial 200 cycles at 
0.35% maximum strain amplitude, (2) current sharing between fila- 
ments and copper at I less than I/sub c/ after cycling with maximum 
strain increased to 0.57% and (3) voltage steps at I greater than I/ 
sub c/ after 400 cycles with 0.57% strain amplitude. The first effect 
is consistent with I/sub c/ measurements in unidirectional testing 
and appears to be associated with elastic strain fields. The third 
effect, the voltage steps at I greater than I/sub c/ introduced by the 
higher strain amplitudes, decreased very significantly with increas- 
ing magnetic field and disappeared at H greater than 40 kOe. A 
NbsSn composite fractured during tension-compression cycling but 
= damage occurred in 3800 load-unload cycles at strains up to 

2%. 


15489 J/sub c/ changes after neutron irradiation of NbsSn at 8 
K. Brown, B.S.; Blewitt, T.H.; Scott, T.L.; Wozniak, D.G. (Argonne 
National Lab., IL). JEEE Trans. Magn.; MAG-13: No. 1, 659-661(Jan 
1977). ; 

In order to understand radiation effects in fusion magnet 
materials under operating conditions, the critical current (J/sub c/) 
and critical temperature (T/sub c/) have been measured up to 3.2 T 
as a function of dose after fast neutron irradiation at 6°K in NbsSn 
and after thermal neutron irradiation at 8°K in 0.1 a/o 7*>U—NbsSn. 
Experimentally determining an equivalent fast-neutron dose for the 
latter fission-fragment damage allows comparison of the irradiations. 
Increases in high J/sub c/ material (1.5 x 10® A/cm? at 4.5 K and 3.2 
T) were observed after 1 x 10'*n/cm?(E greater than 0.1 MeV). An 
extension of the dose up to 2.5 x 10'* n/cm? resulted in decreases in 
J/sub c/ by a factor of 20 and decreases in T/sub c/ from 18 to 
11°K. The results are explained by a model that considers enhanced 
flux pinning (F/sub p/) by the radiation-induced defect cascades at 
low doses. At higher doses the decreases in T/sub c/ dominate and 
lower F/sub p/. The field dependence of the F/sub p/ changes can 
be explained by considering changes in H/sub c2/. The model 
predicted the observed J/sub c/ changes in the 7**U—Nbs;Sn. The 
J/sub c/ changes differ from those found after neutron irradiations at 
400°K due to the different flux pinning characteristics of the differ- 
ent defect structures. 
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15490 Thermal conductivity. Volume 14. Klemens, P.G.; Chu, 
T.K. (eds.). New York; Plenum Press (1976). 577p. (CONF-750657— 
). 


From 14. international conference on thermo-conductivity; 
Storrs, CT, USA (2 Jun 1975). 

Eleven items were individually prepared for the data base. 
(GHT 


15491 Wiedemann-Franz ratio of magnetic materials. Rao, K.V.; 
Arajs, S.; Abukay, D. (Clarkson Coll. of Tech., Potsdam, NY). pp 
57-64 of In Thermal conductivity. Vol. 14. Klemens, P.G. (ed.). New 
York; Plenum Press (1976). 

From 14. international conference on thermo-conductivity; 
Storrs, CT, USA (2 Jun 1975). 

See CONF-750657—. 

In magnetic materials there is enough evidence to show that 
some of the physical processes occurring at the onset of magnetic 
ordering strongly influence the electrical but not the thermal resis- 
tance. The observed anomalous behaviour of the Wiedemann-Franz 
ratio vs temperature is then simply a mathematical artifact manifest- 
ing the individual complicated temperature dependencies in the two 
resistivities. A new explanation for the observed anomalous Wiede- 
mann-Franz ratio vs temperature for Cr, and analyses of the thermal 
and electrical resistivity data of Nd and Tb are given. 


15492 Measurements of the temperatures and magnetic field de- 
pendence of electrical resistivity and thermal conductivity in OFHC 
copper. Nelson, W.E.; Hoffman, A.R. (Univ. of Massachusetts, Am- 
herst). pp 73-80 of In Thermal conductivity. Vol. 14. Klemens, P.G. 
(ed.). New York; Plenum Press (1976). 

From 14. international conference on thermo-conductivity; 
Storrs, CT, USA (2 Jun 1975). 

See CONF-750657—. 

Experimental results between 3 and 35°K are given for the 
thermal conductivity and electrical resistivity of a commercial grade 
OFHC copper in a longitudinal magnetic field. The sample is char- 
acterized by a residual resistivity of 3.15 x 10°* ohm-cm, and a 
thermal conductivity maximum of 13.7 Watts/cm.-Kelvin at 25°K. 
The residual resistivity ratio (rho273/rhoo) is 55. The Lorenz number 
is clearly observed to approach the Sommerfeld value below 10°K, 
in contrast to other results for dilute copper alloys, and to increase 
with field up to 15 percent, at 60 KG in the 30°K region. The 
Wiedemann Franz ratio, and the thermal and electrical resistivities 
are compared with simplest theoretical descriptions, and with other 
experimental results. The predictability of thermal conductivity 
values for similar alloys is discussed. 


15493 Superconducting state as a magnifier for the study of 
phonon interactions. Furst, D.A.; Lindenfeld, P. (Rutgers Univ., 
New Brunswick, NJ). pp 113-120 of In Thermal conductivity. Vol. 
14. Klemens, P.G. (ed.). New York; Plenum Press (1976 

From 14. international conference on thermo-conductivity; 
Storrs, CT, USA (2 Jun 1975). 

See CONF-750657—. 

The thermal conductivity of two lead-alloy specimens whose 
residual resistivity differed by a factor of twelve was measured. 
They were measured in the normal and superconducting states, both 
annealed and deformed, between 1.2°K and the transition tempera- 
ture. The measurements allow a determination of the parameters 
describing the scattering of phonons by electrons, by impurities, and 
by the defects introduced as a result of the deformation. They also 
give a value for the mean free path characteristic of the defect 
structure present in the annealed state. (GHT) 


15494 Possibility of detecting phonon drag due to an electronic 
heat current. Fletcher, R. (Queen’s Univ., Kingston, Ont.). pp 121- 
126 of In Thermal conductivity. Vol. 14. Klemens, P.G. (ed.). New 
York; Plenum Press (1976). 

From 14. international conference on thermo-conductivity; 
Storrs, CT, USA (2 Jun 1975). 

See CONF-750657—. 

The influence of the non-equilibrium distribution of the elec- 
trons on the thermal conductivity of the lattice lambda/sub g/ has 
been theoretically investigated in the literature. It was found that the 
effect is very slight and leads to corrections to the calculated 
lambda/sub g/ of order kT/p, where p is the chemical potential of 
the electrons, and thus was thought to be unobservable. A simple 
physical picture is presented showing how, in favorable circum- 
stances, the Righi-Leduc effect may be used to magnify the non- 
equilibrium effects by factors of the order of 10* which should lead 
to observable changes of lambda/sub g/. Experimental results on 
tungsten and cadmium are briefly reported. 


15495 Oscillator technique to determine the thermal contact con- 

ductance between fuel and cladding in an operating nuclear fuel rod. 
Schmidt, H.E.; van den Berg, M.; Wells, M. (European Inst. for 

Transuranium Elements, Karlsruhe, Ger.). pp 463-470 of In Thermal 

we Vol. 14. Klemens, P.G. (ed.). New York; Plenum Press 
1976). 
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From 14. international conference on thermo-conductivity; 
Storrs, CT, USA (2 Jun 1975). 

See CONF-750657—. 

It is being proposed, that fuel-to-clad thermal contact conduc- 
tances in nuclear-reactor fuel pins can be determined during oper- 
ation by measuring the phase shift of periodic temperature vari- 
ations, produced by radially inward-flowing heat waves, at the 
surface and in the center of the fuel rod. Solutions to the problem i.e. 
the dependence of the phase shift on gap conductance, have been 
obtained for the typical geometry of a fuel pin. The theoretical 
predictions were checked experimentally with a fuel-pin model 
consisting of a copper-clad alumina rod. Agreement between mea- 
sured and predicted phase-shifts was excellent and proved the valid- 
ity of the concept which will be further developed for in-pile 
application. 


15496 Measurement of high thermal diffusivity values by a novel 
method on copper and tungsten. Mirkovich, V.V. (Dept. of Energy, 
Mines, and Resources, Ottawa). pp 479-490 of In Thermal conduc- 
tivity. Vol. 14. Klemens, P.G. (ed.). New York; Plenum Press (1976). 

From 14. international conference on thermo-conductivity; 
Storrs, CT, USA (2 Jun 1975). 

See CONF-750657—. 

A novel apparatus is described for the measurement of ther- 
mal diffusivity. The equipment is based on the concept of an infinite 
cylinder and is theoretically capable of performing in a periodic 
temperature mode and a transitory temperature mode. Thermal 
diffusivities of copper and tungsten were measured to establish the 
measuring capacity of this apparatus in the high thermal diffusivity 
range and on electrically conductive specimens. The results are in 
good agreement with data on tungsten. However, some difficulties 
have been encountered in the measurements performed on copper 
and only incomplete thermal diffusivity data could be obtained. 


15497 Theory for in-situ thermal diffusivity measurement of thin 
films by a radial heat flow method. Donaldson, A.B.; Schimmel, W.P. 
Jr. (Sandia Labs., Albuquerque, NM). pp 545-546 of In Thermal 
conductivity. Vol. 14. Klemens, P.G. (ed.). New York; Plenum Press 
(1976). 

From 14. international conference on thermo-conductivity; 
Storrs, CT, USA (2 Jun 1975). 

See CONF-750657—. 

A method is proposed whereby a pulse of energy is deposited 
uniformly over a central circular region of film surface in order to 
measure the thermal diffusivity of the film. In the process of thermal 
equilibration, locations on the surface of the film outside the initially 
heated region will undergo a temperature excursion. Through a 
theoretical analysis of the problem, the characteristics of this excur- 
sion and other factors can be utilized in the determination of the 
thermal diffusivity of the film. (GHT) 


15498 Electron and phonon properties of A-15 compounds and 
Chevrel phases. Fradin, F.Y. (Argonne National Lab., IL); Knapp, 
G.S.; Bader, S.D.; Cinader, G.; Kimball, C.W. pp 297-312 of In 
Superconductivity in d- and f-band metals. Douglass, D.H. (ed.). 
New York; Plenum Publishing Corp. (1976). 

A review of the information on the electron and phonon 
spectra in the A-15 compounds and Chevrel phase superconductors 
obtained from nuclear magnetic resonance, heat capacity, and 
Moessbauer effect experiments is presented. Relationships of the 
Fermi energy electrons and the soft phonons to the strength of the 
electron-phonon interaction are discussed. 


15499 (N—77-25981) Information on the electronic structure of 
metals and alloys from the hyperfine structure of mossbauer spectra. 
Zemcik, T. Translated from Cesk. Cas. Fys.; 25: No. 5, 464- 
475(1975). 22p. (NASA-TT-F—17310). NTIS PC A02/MF AOl. 

Electronic and magnetic structure of solids was studied by 
means of the hyperfine structure of Moessbauer spectra. The princi- 
ple and realization of the Moessbauer effect confined to the °’Fe 
isotopes and the problems involved in the study of hyperfine interac- 
tions of the nucleus with the electron shell are discussed. These 
include the isomeric shift, quadrupole splitting, and the magnetic 
splitting of nuclear levels. The connection between these quantities 
and concepts about the electronic structure of solids and the possi- 
bilities of interpreting experimental results in the field of metals and 
alloys (especially in the case of their magnetic ordering) are analyzed 
and demonstrated on selected examples of ferromagnetic solutions 
on an iron base. The Mossbauer spectrosocopy method is compared 
with other methods and its potential possibilities are discussed. 


15500 (UCRL-Trans— 11276) Investigation of low-alloyed alloys 
of indium with gold. Kuznetsov, G.M.; Rogel’berg, L.N.; Sobeleva, 
V.M.; Borisova, N.N. Translated from Izv. Vyssh. Uchebn. Zaved., 
Tsvet. Metall.; No. 4, 122-124(1970). 7p. Dep. NTIS, PC A02/MF 
AOl. 

To obtain homogeneously fused contacts in a number of 
devices, it is necessary that gold be crystallized in the semiconductor 
during the process of annealing the molten alloy. Indium-gold alloys 
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serve as contact alloys for such semiconductor devices, so the study 
of the processes taking place in these alloys is of practical interest. 


CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 13605, 13619, 13650, 13713, 
13917, 14185, 14465, 14498, 14518, 14645, 15034, 15472, 15515 


15501 Oxidation of uranium and uranium alloys. Orman, S. 
(Atomic Weapons Research Establishment, Reading, Eng.). pp 815- 
833 of In Physical metallurgy of uranium alloys. Burke, J.J. (ed.). 
Chestnut Hill, MA; Brook Hill Publishing Co. (1976). 

From Conference on physical metallurgy of uranium alloys; 
Vail, CO, USA (12 Feb 1974). 

See CONF-740205—. 

The corrosion behaviour of uranium in oxygen, water and 
water + oxygen mixtures is compared and contrasted. A consider- 
able amount of work, much of it conflicting, has been published on 
the U + H2,O and U + H2O + Or systems. An attempt has been 
made to summarise this data and to explain the reasons for the lack 
of agreement between the experimental results. The evidence for the 
mechanism involving OH™ ion diffusion as the reacting entity in both 
the U + H.O and U + O2 + HO reactions is advanced. The more 
limited corrosion data on some lean uranium alloys and on some 
higher addition alloys referred to as stainless materials is summarised 
together with some previously unreported results obtained with 
these materials at AWRE. The data indicates that in the absence of 
oxygen the lean alloys behave in a similar manner to uranium and 
evolve hydrogen in approximately theoretical quantities. But the 
stainless alloys absorb most of the product hydrogen and assessments 
of reactivity based on hydrogen evolution would be very inaccurate. 
The direction that future corrosion work on these materials should 
take is recommended. 


15502 Stress corrosion cracking of lean uranium alloys. Antho- 
ny, S.R.; Orman, S. (Atomic Weapons Research Establishment, 
Reading, Eng.). pp 835-845 of In Physical metallurgy of uranium 
alloys. Burke, J.J. (ed.). Chestnut Hill, MA; Brook Hill Publishing 
Co. (1976). 

From Conference on physical metallurgy of uranium alloys; 
Vail, CO, USA (12 Feb 1974). 

See CONF-740205—. 

A rapid test for assessing the susceptibility of a metal-environ- 
ment system to stress corrosion cracking (SCC) is described briefly. 
The test has been used for U-3/4 Ti and U-2.3 Nb in dilute sodium 
sulfate solution and revealed that the niobium alloy shows little 
tendency to SCC, while the Ti alloy has high susceptibility at 
potentials anodic to the rest potential. Monitoring the current flow 
during the test has revealed that sudden changes in mechanical 
properties in the region of the rest potential are not associated with 
the formation of massive anodic corrosion currents. 


15503 Electrochemical studies of uranium alloy corrosion. Bull- 
ock, J.S. (Union Carbide Corp., Oak Ridge, TN). pp 847-895 of In 
Physical metallurgy of uranium alloys. Burke, J.J. (ed.). Chestnut 
Hill, MA; Brook Hill Publishing Co. (1976). 

From Conference on physical metallurgy of uranium alloys; 
Vail, CO, USA (12 Feb 1974). 

See CONF-740205—. 

Potentiometric and potentiodynamic studies of uranium and 
its alloys with zirconium, titanium, and niobium, in a variety of 
environments to identify (1) the operative electrochemical corrosion 
mechanisms and (2) ways to determine the corrosion rate of alloys 
electrochemically were performed. Several conclusions can be 
drawn: (1) that uranium alloys behave essentially like uranium in 
many respects unless enrichment of the alloying element occurs on 
the alloy surface; (2) that the anodic dissolution reaction in oxygen- 
ated aqueous environments very possibly has a rate-determining step 
involving the oxidation of a U(IV) oxide to a U(VI) oxide (which is 
more soluble); (3) that pure gamma-phase uranium, if it could be 
prepared, would probably have a lower corrosion rate than pure 
alpha-phase uranium (exclusive of alloying elements); (4)that the 
effect of surface treatments of uranium and its alloys can be revealed 
by a simple polarization technique. 


15504 Electrochemical behavior of some binary and polynary 
uranium alloys. Levy, M.; Zabielski, C.V. (Army Materials and 
Mechanics Research Center, Watertown, MA). pp 897-934 of In 
Physical metallurgy of uranium alloys. Burke, J.J. (ed.). Chestnut 
Hill, MA; Brook Hill Publishing Co. (1976). 

From Conference on physical metallurgy of uranium alloys; 
Vail, CO, USA (12 Feb 1974). 

See CONF-740205—. 

The corrosion behavior of U-1.8Mo, U-3.75Mo, U-1.76Ti, U- 
3.41Ti, unalloyed uranium, uranium “quad”, “quint’, and U-3/4Ti 
(STA) has been studied by means of electrochemical measurements. 
Active-passive behavior was exhibited in sulfuric acid, sodium hy- 
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droxide, ammonium hydroxide, sodium sulfate, sodium niturate, 
sodium chromate, ammonium chromate, magnesium chromate and 
sodium molybdate solutions. Chloride additions as small as 0.005M 
destroyed passivity and caused pitting. Chromates, sulfates, nitrates, 
and molybdates behaved as inhibitors in solutions containing low 
concentrations of chlorides. The uranium-molybdenum alloys were 
resistant to corrosion in chloride solutions than the uranium-titanium 
alloys. 


15505 Radiation effects in structural materials for fusion reac- 
tors. Wiffen, F.W. (Oak Ridge National Lab., TN). pp 164-188 of In 
Critical materials problems in energy production. Stein, C. (ed.). 
New York; Academic Press, Inc. (1976). 

Neutron irradiation of structural materials in the high-flux 
regions of a CTR, especially the first wall of the reactor, will result 
in swelling due to cavity formation and loss of ductility through 
both lattice hardening and the effect of transmutation-produced 
helium on the fracture mode. These phenomena are generally ex- 
pected, although the intensity and relative importance will be a 
strong function of the material and reactor operating conditions. A 
consideration of the effects of the 14 MeV D-T fusion neutrons on 
metals suggests that although the 14 MeV neutrons will produce 
damage at a higher rate than lower-energy neutrons, there is no basis 
for anticipation of different forms of damage, except for the differ- 
ences that are due to the higher rate of transmutation reactions. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 14656, 15489, 16165, 16300, 16302 


15506 (BNWL—2293) Body-centered cubic ion correlation ex- 
periment. Brimhall, J.L. (comp.). (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Apr 1977. Contract EY-76-C-06-1830. 79p. 
Dep. NTIS, PC A05/MF AOl1. 

The results of an interlaboratory correlation experiment in- 
volving eight laboratory sites studying the ion irradiation of molyb- 
denum are presented. The program was comprised of three parts. 
The first part compared the radiation damage produced in a refer- 
ence specimen of molybdenum by ions of different masses and 
different energies. The second part of the program compared mea- 
surements On a common micrograph supplied to all participants in 
the program. The results from all the sites agreed very well. The 
value of standard deviation in the measurement of void volume 
fraction corresponded to 10 percent of the average measured value 
and the spread between highest and lowest reported value was 35 
percent. The third part of the program compared the microstructural 
characteristics of a transmission electron microscope (TEM) speci- 
men that was passed from site to site (‘round robin’). The results of 
this part of the experiment showed greater variations from the 
different participants than the results from the common micrograph. 
One of the principal sources of discrepancy was the measurement of 
the foil thickness which was necessary for computation of void 
number density. The standard deviation in the measurements of void 
volume fraction (swelling) corresponded to 20 percent of the mea- 
sured average value. The spread between the highest and lowest 
value was 70 percent. This latter value gives an idea of the conceiv- 
able differences in results due to experimental techniques between 
two experiments. 


15507 (COO—3158-56) Direct observation of the vacancy struc- 
ture of a (220) platelet in an ion-irradiated platinum—4.0 at. % gold 
alloy. Wei, C.Y.; Seidman, D.N. (Cornell Univ., Ithaca, N.Y. 
(USA)). Jun 1977. Contract EY-76-S-02-3158. 30p. Dep. NTIS, PC 
A03/MF AOl1. 

A detailed field-ion microscope (FIM) study has been made 
of the vacancy structure of a (220) platelet created by a single 30 
keV W* ion in a platinum-4.0 at. percent gold alloy; the specimen 
was maintained at 40°K (below substage II/sub B/) during the in- 
situ irradiation at approximately 2 x 10~® torr. Prior to the pulsed 
field-evaporation dissection of the specimen at 40°K it was warmed 
isochronally to 100°K (above substage II/sub c/). The (220) platelet 
was found to consist of 31 vacant lattice sites, lying in four (220) 
planes, and clustered in a disc-shaped region which is approximately 
20 A in diameter. If only first nearest-neighbor lattice sites are 
considered then the distribution of cluster sizes is as follows: (1) two 
monovacancies; and (2) one jumbo vacancy cluster containing 29 
vacancies. The range of the vacancy concentration within the (220) 
vacancy platelet is approximately 35 to 44 at. percent. Employing 
the modified Kinchin-Pease equation it was calculated that the 
displacement efficiency (kappa) for this platelet is 0.12. It is suggest- 
ed that the prismatic dislocation loops lying on [220] type planes, 
observed by transmission electron microscopy, in ion or fast-neutron 
irradiated platinum can form as a result of the direct collapse of [220] 
type vacancy platelets. 


15508 (IS-T—763) Dislocation morphology in deformed and irra- 
diated niobium. Chang, C.P. (Ames Lab., lowa (USA)). Jun 1977. 
Contract W-7405-ENG-82. 114p. Dep. NTIS, PC A06/MF AOl. 


MATERIALS 1609 


Thesis. 

Niobium foils of moderate purity were examined for the 
morphology of dislocations or defect clusters in the deformed or 
neutron-irradiated state by transmission electron microscopy. New 
evidence has been found for the dissociation of screw dislocations 
into partials on the (211) slip plane according to the Crussard 
mechanism: (a/2) [111] — (a/3) [111] + (a/6) [111]. 


15509 (UCID—17609) Preliminary microstructural characteriza- 
tion by transmission electron microscopy of 14 MeV neutron irradiat- 
ed type 316 stainless steel. Echer, C.J. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 23 Sep 1977. Contract W-7405- 
ENG-48. 12p. Dep. NTIS, PC A02/MF AO1. 

Substantial changes in the mechanical properties of 316 stain- 
less steel were observed after neutron irradiation (phi/sub t/ = 2.3 x 
107" n/m? and E = 14 MeV) at 25°C. Comparison of microstruc- 
tures of the unirradiated and neutron irradiated materials were 
evaluated using transmission electron microscopy. Evidence of small 
defect clusters in the irradiated material was found. These findings 
are consistent with other investigators also evaluating low dose 
irradiations. 


15510 Dendritic growth of voids in heavy-ion irradiated pure 
nickel, Chen, L.J.; Ardell, A.J. (Univ. of California, Los Angeles). 
Scr. Metall.; 11: No. 10, 871-874(Oct 1977). 

Some observations of dendritic voids in pure nickel, induced 
during nickel and nitrogen ion irradiations are presented, and their 
implications are discussed. 


15511 Excitation of plasmons by ion bombardment and related 
effects. Filippov, G.M. (I. N. Ul’yanov Chuvash State University, 
Cheboksary). Sov. Phys. - Solid State (Engl. Transi.); 19: No. 7, 1124- 
1128(Jul 1977). 

It is shown that the number of plasmons occupying the states 
with small momenta can grow exponentially in a metal irradiated 
with a beam of charged particles. The electric pressure due to the 
bombardment can be of the order of 10’ atm for irradiation doses 
~ 10**cm~*. 


CERAMICS, CERMETS, AND REFRACTORIES 


REFER ALSO TO CITATION(S) 13601, 13617, 13689, 14351, 
15030, 15031, 15033, 15241, 15242, 15682 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 14035, 14036, 14855, 15433, 15436 


STRUCTURE AND PHASE STUDIES 


15512 (COO—1109-87) Solid state chemistry of rare earth 
oxides. Final report, September 1, 1950—July 31, 1977. ae L. 
(Arizona State Univ., Tempe (USA)). Jul 1977. Contract EY-76-S- 
02-1109. 24p. Dep. NTIS, PC A02/MF AO1. 

Work under Contract E(11-1)-1109 and its antecedents has 
been primarily for the purpose of obtaining detailed thermodynamic, 
kinetic and structural information on the complex rare earth oxides 
of praseodymium and terbium. These systems exhibit homologous 
series of ordered phases, order-disorder transformations, wide-range 
nonstoichiometric phases, chemical hysteresis in two-phase regions 
and many other solid state reaction phenomena. Fluorite-related 
materials of importance to ERDA occur as nuclear fuels, radiation 
power sources, insulators and solid electrolytes. The rare earth 
oxides serve directly as model systems for such similar materials and, 
in a more general sense, they serve as models of solids in general 
since they exhibit nearly the full range of solid state properties. 


15513 (COO—4217-1) Plastic deformation in oxide ceramics. 
Progress report, January 1, 1977—December 31, 1977. Heuer, A.H. 
(Case Western Reserve Univ., Cleveland, Ohio (USA). Dept. of 
Metallurgy and Materials Science). Sep 1977. Contract EG-77-S-02- 
4217. 1Sp. Dep. NTIS, PC A02/MF AO1. 

Research on plastic deformation in oxide ceramics has been 
undertaken. Specifically, the effects of non-stoichiometry on slip on 
the “hard” slip systems in Al-rich Mg—Al spinel and oxygen-rich 
UO/sub 2 + x/ single crystals is under investigation. In the case of 
spinel, dislocation structures in both stoichiometric and alumina-rich 
specimens deformed in compression at elevated temperatures (1500 
to 1900°C) have been studied using transmission electron micros- 
copy. Unusual dislocation structures are observed after large plastic 
strains, which are attributed to extensive climb and unique node 
reactions are observed which are the result of climb dissociation. 
This climb dissociation is attributed to the presence of large concen- 
trations of vacancies produced by non-conservative dislocation 
motion. 





1610 ENERGY RESEARCH ABSTRACTS 


15514 Resistometric contribution to the V-H phase diagram. 
Westlake, D.G. (Argonne National Lab., IL). Scr. Metall.; 11: No. 
10, 887-888(Oct 1977). 

Resistometrically determined transformation temperatures are 
superimposed on a V-H phase diagram of Schober and Carl, show- 
ing good agreement and lending support to some features of the 
diagram. (GT) 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 13633, 15433 


15515 (N—77-25534) Development of a plasma-sprayed ceramic 
gas path seal for high pressure turbine applications. Final report, 2 Oct 
1975—Dec 1976. Shiembob, L.T. (Pratt and Whitney Aircraft, East 
Hartford, Conn. (USA). Commercial Products Div.). 24 May 1977. 
Contract NAS3-19759. 124p. (NASA-CR—135183; PWA—S5521). 
NTIS PC A06/MF AO1. 

The plasma-sprayed, graded, layered yttria-stabilized zirconia 
(ZrO2)/metal(CoCrAlY) seal system for gas turbine blade tip eppli- 
cations up to 1589 K (2400 F) seal temperatures was studied. 
Abradability, erosion, and thermal fatigue characteristics of the 
graded layered system were evaluated by rig tests. Satisfactory 
abradability and erosion resistance was demonstrated. Encouraging 
thermal fatigue tolerance was shown. Initial properties for the 
plasma-sprayed materials in the graded, layered seal system was 
obtained, and thermal stress analyses were performed. Sprayed resid- 
ual stresses were determined. Thermal stability of the sprayed layer 
materials was evaluated at estimated maximum operating tempera- 
tures in each layer. Anisotropic behavior in the layer thickness 
direction was demonstrated by all layers. Residual stresses and 
thermal stability effects were not included in the analyses. Analytical 
results correlated reasonably well with results of the thermal fatigue 
tests. Analytical application of the seal system to a typical gas 
turbine engine application  aeconentos performance similar to rig 
specimen thermal fatigue performance. A model for predicting crac 
propagation in the sprayed ZrO2./CoCrAlY seal system was pro- 
posed, and recommendations for improving thermal fatigue resis- 
tance were made. Seal system layer thicknesses were analytically 
optimized to minimize thermal stresses in the abradability specimen 
during thermal fatigue testing. Rig tests on the optimized seal 
configuration demonstrated some improvement in thermal fatigue 
characteristics. 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 14037, 15032, 15239, 15490, 
15512, 15523 


15516 (SAND—77-0685C) Photoferroelectric effects in PLZT 
ceramics. Land, C.E.; Peercy, P.S. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 16p. (CONF- 
770946—1). Dep. NTIS, PC A02/MF AO1. 

From 4. international meeting on ferroelectricity; Leningrad, 
USSR (18 Sep 1977). 

A photoferroelectric effect described as photoassisted domain 
switching (PDS) is used to store high resolution, high contrast, 
nonvolatile optical information, including gray scale images in 
PLZT ceramics. Image storage is achieved by switching the ferro- 
electric remanent polarization while exposing the image on one of 
the indium tin oxide electroded surfaces of a PLZT plate, using near- 
UV light at the PLZT band gap energy (3.35 eV). PDS eliminates 
the photoconductive films required in previous PLZT image storage 
devices. Some characteristics of the PDS effect which apply to 
image storage and selective erasure are described. Image processing 
to achieve contrast enhancement is also discussed. 


15517 Electron transition and the valence state of samarium and 
ytterbium impurities in ferromagnetic semiconductors. Finkel'shtein, 
L.D.; Efremova, N.N.; Simonova, M.1.; Lobachevskaya, N.IL.; Sa- 
mokhvalov, A.A.; Bamburov, V.G.; Nemnonov, S.A. (Institute of 
Metal Physics, Ural Scientific Center, Academy of Sciences of the 
USSR, Sverdlovsk). Sov. Phys. - Solid State (Engl. Transl.); 19: No. 7, 
1268-1271(Jul 1977). 

X-ray spectroscopy and x-ray structural analysis were used to 
study the electronic state of samarium and ytterbium impurity ions in 
Eu/sub 1-x/Sm/sub x/O(S) and Eu/sub 1-x/Yb/sub x/O(S) ferro- 
magnetic semiconductors with high Curie temperatures. The elec- 
tron configuration of the Eu, Sm, and Yb ions, the nature of the f-+d 
electron transition in the impurity ions, the valence state of these 
ions, and the relation of this state to the enhancement of the 
exchange interaction between the magnetic ions, are discussed. 


15518 Inhomogeneous ferromagnetism of conducting magnets 
with ions in a singlet ground state. Zavaritskii, O.1.; Nagaev, E.L. 
JETP Lett. (USSR) (Engl. Transl.); 25: No. 11, 475-478(5 Jun 1977). 

The low-temperature small-angle scattering of neutrons in 
materials such as HON, which is usually attributed to thzir compli- 
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cated magnetic ordering, is ascribed to the existence in these materi- 
als of increased-magnetization regions that are stabilized by the 
conduction electrons. 


15519 Thermal conductivity of highly oriented pyrolytic boron 
nitride. Sichel, E.K.; Miller, R.E. (RCA Labs., Princeton, NJ). pp 
11-17 of In Thermal conductivity. Vol. 14. Klemens, P.G. (ed.). New 
York; Plenum Press (1976). 

From 14. international conference on thermo-conductivity; 
Storrs, CT, USA (2 Jun 1975). 

See CONF-750657—. 

The thermal conductivity of boron nitride in the hexagonal 

lane was measured over the temperature range 1.5 to 350°K. The 

influence of crystal perfection and the influence of the two dimen- 
sional character of the material on the thermal conductivity is 
discussed. 


15520 Thermal transport in refractory carbides. Taylor, R.E.; 
Storms, E.K. (Purdue Univ., West Lafayette, IN). pp 161-174 of In 
Thermal conductivity. Vol. 14. Klemens, P.G. (ed.). New York; 
Plenum Press (1976). 

From 14. international conference on thermo-conductivity; 
Storrs, CT, USA (2 Jun 1975). 

See CONF-750657—. 

Thermal energy transport in zirconium carbide samples with 
various degrees of carbon vacancies was investigated. Thermal 
diffusivities and electrical resistivities were measured from 100 to 
800°K and some measurements were extended to 2000°K. The 
results confirmed a remarkable increase in the electron and phonon 
contributions to the thermal conductivity as the carbon vacancy 
concentration was decreased near the stoichiometric composition. 
The temperature dependency of the thermal conductivity and its 
magnitude could be explained in terms of a substantial residual 
resistivity and a Wiedemann-Franz-Lorenz ratio which increased 
with increasing temperature and was somewhat dependent upon the 
carbon vacancy concentration. 


15521 Analytical model for the measurement of UO, thermal 
conductivity. Aragones, M.A. (Instituto Nacional de Energia Nucle- 
ar, Salazar, MX). pp 471-478 of In Thermal conductivity. Vol. 14. 
Klemens, P.G. (ed.). New York; Plenum Press (1976). 

From 14. international conference on thermo-conductivity; 
Storrs, CT, USA (2 Jun 1975). 

See CONF-750657—. 

The thermal conductivity of UO: is one of the most important 
design parameters of a UO: nuclear fuel element. This thermal 
conductivity can be measured using the longitudinal heat flux 
method. In this paper, a more general solution to the problem, taking 
into account the small radial flux always existing in the thermal 
conductivity measurement in the longitudinal method, is presented. 


CORROSION AND EROSION 
REFER ALSO TO CITATION(S) 13643, 15239, 15515 


RADIATION EFFECTS 


15522 (ORNL—5345) Results of BICM-2 irradiation test of 
Ew0Os; in EBR-II. Pasto, A.E.; Tennery, V.J. (Oak Ridge National 
Lab., Tenn. (USA)). Dec 1977. Contract W-7405-ENG-26. 44p. . 

Europium sesquioxide is being evaluated for potential use as 
the neutron absorber material in fast breeder reactors. A significant 
portion of the evaluation effort has involved irradiation testing using 
a fast flux, in the Experimental Breeder Reactor (EBR-II). The 
BICM-2 test, third in a series of test irradiations, provided perfor- 
mance data on cubic and monoclinic Eu2Os in Row 5 of EBR-II. 
Accumulated exposure was 22,732 MWd at full power, yielding a 
fluence of about 6 x 107° n/m? (greater than 0.11 MeV). Pellet 
centerline temperatures were about 1150 K for the one capsule 
bearing cubic Eu2Os and ranged from 900 to 1300 K for the four 
capsules containing monoclinic Eu2Os. Postirradiation examination 
showed that the cubic material had densified by about 2.8%, the 
pellets being fragmented into several pieces. Monoclinic europia 
pellets were cracked but not fragmented and had expanded. The 
swelling increased with centerline temperature from about 1.7 vol% 
at 900 K to about 9.4% at 1300 K. The capsule containing the largest 
pellets and operating at the highest temperature had ruptured during 
operation, allowing sodium to penetrate the europia pellets. Howev- 
er, no deleterious interactions between the sodium, europia, and 
cladding were observed. 


15523 Thermal conductivity of 1 MeV electron-irradiated Al,O; 
between 1 and 70 K. Strom, D.; Wilham, G.; Saunders, P.; Lips- 
chultz, F.P. (Univ. of Connecticut, Storrs). pp 19-22 of In Thermal 
we Vol. 14. Klemens, P.G. (ed.). New York; Plenum Press 
From 14. international conference on thermo-conductivity; 
Storrs, CT, USA (2 Jun 1975). 
See CONF-750657—. 
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Preliminary measurements of the thermal conductivity of 1 
MeV electron-irradiated AlzO; with about 0.01 percent impurities 
show that below 50°K the thermal conductivity decreased about 20 
to 25 percent upon irradiation and recovered almost completely 
upon annealing. (GHT) 


COMPOSITE MATERIALS 
REFER ALSO TO CITATION(S) 14465 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 15436 


15524 (BDX—613-1877) Laser cutting of Keviar laminates. Van- 
Cleave, R.A. (Bendix Corp., Kansas City, Mo. (USA)). Sep 1977. 
Contract EY-76-C-04-0613. 25p. Dep. NTIS, PC A02/MF AO1. 

An investigation has been conducted of the use of laser 
energy for cutting contours, diameters, and holes in flat and shaped 
Kevlar 49 fiber-reinforced epoxy laminates as an alternate to conven- 
tional machining. The investigation has shown that flat laminates 
6.35 mm thick may be cut without backup by using a high-powered 
(1000-watt) continuous wave CO, laser at high feedrates (33.87 mm 
per second). The cut produced was free of the burrs and delamina- 
tions resulting from conventional machining methods without inti- 
mate contact backup. In addition, the process cycle time was greatly 
reduced. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 14948 


15525 (N—7725252) Tensile failure of unidirectional composite 
materials. Thart, W.G.J.; Jacobs, F.A.; Nassette, J.H. (Nationaal 
Lucht- en Ruimtevaartlaboratorium, Amsterdam (Netherlands)). 16 
Jul 1975. Contract NIVR-1744. 68p. (NLR-TR—75114-U). NTIS 
PC A04/MF AOl. 

Theoretical strength predictions for unidirectional composite 
materials under tensile loading were considered. Tensile tests on 
carbon/epoxy and boron/epoxy specimens were performed in order 
to compare the experimental strength data with the theoretical 
strength predictions, based on fiber strength distributions. It was 
concluded that, for the tested carbon/epoxy specimens, the best fit 
was attained by the rule of mixtures. For boron/epoxy specimens, 
the bundle strength theory gave the best approximation. Use of the 
more refined strength predictions is not recommended as long as 
— are fabricated with voids and non-uniformly distributed 
ibers. 


PHYSICAL PROPERTIES 


15526 (ORNL-tr—4459) Experimental studies on thermal prop- 
erties of concrete. Tokuda, H.; Shoya, M. Translated by H. Kubota 
from Doboku Gakkai Ronbun Hokokushu; No. 212, 89-98(Apr 1973). 
19p. Dep. NTIS, PC A02/MF AO1. 

Results are presented for an investigation concerned with the 
effects of various formulation conditions on thermal diffusivity, the 
thermal diffusivity for situations in which different mixtures were 
used, the thermal diffusivity considering concrete to be composite 
material, indirect measurement of the thermal diffusivity of the fine 
aggregate itself, and relationships between petrographic types ac- 
are to the type of rock aggregates and thermal diffusivity. 
(GHT) 


POLYMERS AND PLASTICS 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 15524 


MECHANICAL PROPERTIES 


15527 (CONF-771029—65) Mechanical characterization of se- 
lected adhesives and bulk materials at liquid nitrogen and room 
temperatures. Fitzpatrick, C.M.; Stoddart, W.C.T. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 5p. 
Dep. NTIS, PC A02/MF AO1. 
From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 
is paper presents the results of a series of mechanical tests 
on selected adhesives and bulk materials. The materials tested are of 
general interest to designers of magnets for cryogenic service and 
include several epoxies, a varnish, a B-stage glass cloth, insulation 
papers, and commercially available fiber-reinforced composites. 
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These tests were performed at room temperature (293 K) and at 
liquid nitrogen temperature (77 K). The tests include both simple 
tension tests and lap shear tests with various adherends. The param- 
eters critical to tensile or bond strength were varied as part of the 
test program. The procedures used to manufacture and test these 
specimens and the results of the tests are reported in this paper. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 15527 


OTHER MATERIALS 
REFER ALSO TO CITATION(S) 13689, 13714, 15030 


15528 Synthetic lubricants and their applications: state-of-the-art. 
Miller, J.W. (EPI Engineering Services, Inc., Midland, MI). Proc. 
Am. Power Conf.; 38: 876-880(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The need for increased safety, reduced pollution, readily 
available substitutes for petroleum oil, and reduced operation costs 
has moved the synthetic lubricants out of the space and military 
programs and into production plants. Each synthetic lubricant has its 
Own individual characteristics and must be chosen carefully to fit the 
application and equipment involved. The higher cost of the synthet- 
ics is offset by reduced usage as compared with conventional lubes 
and the tremendous savings in downtime and production costs. A 
dollar value cannot be put on safety. 


15529 Material limitations in fusion lasers. Glass, A.J. (Univ. of 
California, Livermore); Guenther, A.H. pp 221-260 of In Critical 
materials problems in energy production. Stein, C. (ed.). New York; 
Academic Press, Inc. (1976). 

Topics covered in this review include: laser fusion ap- 
proaches; inertial confinement; glass lasers; and laser induced 
damage of optical materials. (GHT) 


PREPARATION AND MANUFACTURE 


REFER ALSO TO CITATION(S) 13744, 14232, 14233, 14234, 
15807, 15808 


15530 (LBL—6903) Kinetics of the chemical vapor deposition of 
GaAs from Ga(CHs)3 and AsH3. Lin, A.L.; Dao, V.; Donaghey, L.F. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Aug 
1977. Contract W-7405-ENG-48. 14p. (CONF-771004—4). Dep. 
NTIS, PC A02/MF AO1. 

From 6. international conference on chemical vapor deposi- 
tion; Atlanta, GA, USA (10 Oct 1977). 

The kinetics of the chemical vapor deposition of GaAs from 
trimethyl gallium and arsine in a hydrogen carrier gas is studied in 
detail to determine the effect of growth conditions on the deposition 
rate, and to determine the factors affecting the defect morphology of 
single crystal GaAs layers deposited on (100) GaAs substrates. 
Thermochemical studies are performed to define species partial 
pressures in the gas phase. A mass transport model for the reactor is 
presented to serve as a basis for comparison of experimental data 
with kinetic models for the growth process. 


15531 (UCRL— 80325) Polishing and polishing materials. Baker, 
P.C. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 10 Nov 1977. Contract W-7405-ENG-48. 6p. (CONF- 
771138—1). Dep. NTIS, PC A02/MF AO1. 

From Optical Society of America workshop on optical fabri- 
cation and testing; San Mateo, CA, USA (10 Nov 1977). 

The current approach to optical surface finishing indicates a 
general dependence on trial and error methods. This paper discusses 
some of the detailed research that is being done and advances the 
need for a more scientific approach by the opticians. 


STRUCTURE AND PHASE STUDIES 


15532 (COO—2126-39) Raman scattering from graphite interca- 
lated with rubidium. Solin, S.A. (Cambridge Univ. (UK). Cavendish 
Lab.). 1977. Contract EY-76-S-02-2126. 14p. (CONF-770587—2). 
Dep. NTIS, PC A02/MF AO1. 

From Franco-American conference on intercalated com- 
pounds of graphite; La Napoule, France (27 May 1977). 

Room temperature Raman spectra of CsRb and C/sub 12n/ 
Rb n = 2... 6 and 9 have been obtained. For n greater than or 
equal to 3 the Raman doublet at approximately equal to 1600 cm™! 
has been computer fit with a pair of Lorentzian lines. The ratio of 
the integrated intensities of the components of the doublet varies 
linearly with n and is zero at n = 2 in agreement with the ‘nearest 
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layer” model of Nemanich, Solin and Guerard. We find the ratio of 
the Raman scattering cross sections for type C and B layers is sigma/ 
sub C//sigma/sub B/ = 0.3 +- 0.1. 


15533 (N—77-17900) Crystal chemistry of ternary sulfur and 
selenium compounds of low valence molybdenum. Ph.D. thesis. Rennes 
Univ., France. Guillevic, J. (Kanner (Leo) Associates, Redwood 
City, Calif. (USA)). Feb 1977. Contract NASW-2790. 93p. (NASA- 
TT-F—17380). NTIS PC AOS/MF AO1. 

Methods for the preparation of monocrystals and the gather- 
ing and reduction of eptlieamaiie data are described. The struc- 
tures of transition element thiomolybdites, ternary selenium, and 
sulfur containing molybdenum phases are presented and discussed. A 
detailed discussion is presented of MosSe, type structures, the effect 
of insertion on crystal structure and relations between structure and 
magnetic susceptibility, resistivity and superconductivity. It is con- 
cluded that superconductivity of the M/sub X/MosX,4 phases is 
connected to the insertion of large cations, which stabilize the base 
structure, and to the nature of the X lattice. 


15534 (SAND—77-2012C) Pressure dependence of crystal field 
splitting in Pr pnictides and chalcogenides. Schirber, J.E.; Weaver, 
H.T.; Ginley, D.S. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
1977. Contract EY-76-C-04-0789. 6p. (CONF-771127—2). Dep. 
NTIS, PC A02/MF AO1. 

From 23. conference on magnetism and magnetic materials; 
Minneapolis, MN, USA (8 Nov 1977). 

e have measured the pressure dependence of the Pr nuclear 
magnetic resonance shift in PrN, PrP, PrSb, PrAs, PrS and PrSe. 
The shifts in all the pnictides increase while in the chalcogenides the 
shifts decrease with pressure. The rare earth frequency shift is 
inversely proportional to the crystal field splitting in the context of 
the point charge model (PCM) so a decrease would be expected for 
all of these materials at a rate of 5/3 the volume compressibility. Our 
values for the pnictides tend to be considerably larger than the PCM 
value as well as the wrong sign. The chalcogenide values are much 
nearer in magnitude and are of the right sign for the PCM. Contrary 
to the report of Guertin, et al., we see no anomaly in the pressure 
dependence of the susceptibility of PrS. The fact that PrN which is 
reported to be non-metallic also shows the wrong sign for the PCM 
presents difficulties for various conduction electron explanations for 
this unexpected behavior of the pnictides. 


15535 (UCRL—S50028-77-2) H-Division quarterly report, 
April—June 1977. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 19 Aug 1977. Contract W-7405-ENG-48. 56p. 
Dep. NTIS, PC A04/MF AO1. 

This report defines the objectives of the groups in H-Division 
of the Physics Department and describes the status of projects 
underway. Work in the following areas is discussed: Theoretical 
EOS Group: the EOS of Be, Analytical basis of the Planck—Larkin 
ge function, spurious effects of electron band crossing on 

OS, equation of state of undetonated PBX 9404; Experimental 
Physics Group: isobaric expansion experiment (for sound velocity in 
_— Pb), water Hugoniot measurements in the range 30 to 220 
GPa; Code Development Group (time-dependent, compressible-fluid 


mechanics programs): PELE code development, sound-speed scaling 
for calculating a bubble growth in water, bubble dynamics; Fluid 
Mechanics Group: Rainout: TEULER code and interactive turbu- 
lence modeling, hypersonic reacting flow: aerothermochemistry nu- 
merical methods; Solid Mechanics Group (including nuclear weap- 
ons effects and crack propagation in nuclear pressure vessels): photo- 
graphic diagnostics for ductile fracture study. 40 figures. (RWR) 


PROPERTIES 
REFER ALSO TO CITATION(S) 14233, 14280, 14412, 14948, 15533 


15536 (IS-T—768) Polariton effects in naphthalene crystals. Ro- 
binette, S.L. (Ames Lab., lowa (USA)). Oct 1977. Contract W-7405- 
ENG-82. 198p. Dep. NTIS, PC A09/MF AOl1. 

Thesis. 

The experimental verification of the two-step nature of 
energy dissipation of photon energy by a crystal is the subject of this 
dissertation. The a(O,0) Davydov component of the lowest energy 
singlet transition in pure strain-free napthalene single crystals is 
shown to exhibit an increase in absorption with increasing tempera- 
ture, due to an increase in polariton damping via polariton-phonon 
scattering processes. (GHT) 


15537 (UCRL—80301) Optical polishing pitch. Brown, N.J. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 10 
Nov 1977. Contract W-7405-ENG-48. 3lp. (CONF-771138—3). 
Dep. NTIS, PC A03/MF AO! 
From Optical Society of America workshop on optical fabri- 

cation and testing; San Mateo, CA, USA (10 Nov 1977). 

. This report describes the flow of pitch on polishing laps, 
discusses the properties of pitch that today appear important, pre- 
sents some pitch data, and describes pitch testing methods. 
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15538 High pressure optical studies of crystalline anils and relat- 
ed compounds. Hockert, E.N.; Drickamer, H.G. (School of Chemical 
Sciences and Materials Research Laboratory, University of Illinois 
at Urbana-Champaign, Urbana, Illinois 61801). J. Chem. Phys.; 67: 
No. 11, 5178-5188(1 Dec 1977). 

High pressure optical studies have been made on a series of 
crystalline therochromic and photochromic anils and model com- 
pounds. Measurements include absorption and emission peak loca- 
tions and the integrated intensities of various absorption peaks in- 
cluding the uv peak and visible peaks introduced thermally or by 
irradiation at various temperatures and pressures. Emission yields 
were also obtained. For the thermochromic compounds there was a 
large increase in the equilibrium yield of the thermally induced peak 
with pressure (piezochromism), corresponding to a volume decrease 
of ~ 1.2 cc/mole for 5-bromosalicylidene aniline (SBrSA). The emis- 
sion peak shifts to lower energy and decreases in intensity primarily 
because of increased rate of the radiationless conversion. For salicy- 
lidene aniline and related photochromic crystals the rate of photoch- 
romic conversion varied with both pressure and temperature in a 
manner which depends on the size of the energy barriers to the 
forward and reverse processes. The emission yield increases with 
pressure at low pressure, goes through a maximum, and decreases at 
high pressure. At low pressure the dominant feature is increase in 
occupation of the emitting state while at high pressure the increased 
rate of the radiationless process governs. For 2- (O-hydroxyphenyl) 
benzoxazole (OHBO) (see Fig. 1), where a keto—enol rearrange- 
ment is most probable, the changes in absorption and emission 
intensity can be related to the same diagram used for the anils. This 
diagram also describes the behavior of benzilidene aniline (BA), 
where only a cis—trans isomerization is possible. 


15539 Anomalous temperature dependence for a partial vapor 
pressure. Roberts, J.A. Jr.; Searcy, A.W. (Univ. of California, Berke- 
ley). Science; 196: No. 4289, 525-527(29 Apr 1977). 

In a limited temperature range the partial pressure of gallium 
subsulfide (Ga2S) above gallium sesquisulfide (Ga2Ss) increases when 
the temperature is decreased. The anomaly in the partial pressure is 
caused by changes with temperature in the equilibrium compositions 
of two solid phases that coexist at 1228 +- 3°K. At this temperature 
the solids differ in sulfur content by 0.4 atomic percent sulfur. 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 14249, 14250, 14465, 15034, 16176 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 14693, 15823, 16165 


15540 (AD-A—043268) Neutron damage in silicon from neu- 
trons with energy near 1 MeV. Memorandum report. Youngblood, 
J.E.; Hollandsworth, C.E.; Van Antwerp, W.R. (Ballistic Research 
Labs., Aberdeen Proving Ground, Md. (USA)). Jul 1977. 18p. 
(BRL-MR—2768). NTIS PC A02/MF AO1. 

Silicon diodes have been used to evaluate the damage intro- 
duced in silicon by monoenergetic neutrons at several neutron 
energies near 1 MeV. Eight diodes were irradiated at each of the 
neutron energies; 0.70, 0.96, 1.16, 1.63 and 2.37 MeV. The results are 
compared with diodes exposed to 14 MeV neutrons and with calcu- 
lations of displacement (permanent) damage. It is shown that the 
damage fluctuates severely for neutron energies near 1 MeV. 


15541 (UCRL—79725) Magnetic, optical, and magneto-optical 
behavior of LiTbF, and KTbsFio crystals. Griffin, J.A.; Folkins, J.; 
Weber, M.J.; Morgret, R.; Litster, J.D.; Gabbe, D.; Linz, A. (Penn- 
sylvania Univ., Philadelphia (USA); California Univ., Livermore 
(USA). Lawrence Livermore Lab.; Massachusetts Inst. of Tech., 
Cambridge (USA). Center for Materials Science and Engineering). 
1977. Contract W-7405-ENG-48. 13p. (CONF-771127—6). Dep. 
NTIS, PC A02/MF AO1. 
From 23. conference on magnetism and magnetic materials; 
Minneapolis, MN, USA (8 Nov 1977). 
magnetic, optical, and magneto-optical behavior of the 
crystals LiTbFy, LiTb.sY.5Fs, LiTb.sGd.2sFs, and KTbsFio were 
measured. The temperature, wavelength, and magnetic field depen- 
dence of the Faraday rotation in these materials and the wavelength 
dependence of the optical absorption are presented. The magnetic 
ordering found in these crystals and its relation to optical phenom- 
ena is also discussed. 4 figures, 1 table. 


15542 Temperature dependence of radiation-accelerated diffusion 
of impurities in silicon irradiated with x rays. Shakirov, U.A.; Yunu- 
sov, M.S. (Institute of Nuclear Physics, Academy of Sciences of the 
Uzbek SSR, Ulugbek). Sov. Phys. - Semicond. (Engl. Transl.); 11: No. 
7, 723-725(Jul 1977). 

An investigation was made of the temperature dependence of 
radiation-accelerated diffusion of the contact materials (rhodium, 
gold, and indium) in the surface layers of silicon Schottky diodes 
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(Rh—n-Si, Au—n-Si, and In—p-Si) irradiated with x rays (V=50 
keV, I=5 x 10? x raysxcm™?xsec™', Phi/sub max/~3.5 x 10%* x 
raysxcm~”). Two batches of these diodes were irradiated at the same 
time: one at 80 °K and the other at room temperature. The carrier 
distribution profiles in silicon were determined before and after 
irradiation by the nondestructive method of capacitance-voltage 
characteristics. Irradiation was found to distort the carrier distribu- 
tion profile in the surface layer, which was attributed to the radi- 
ation-accelerated diffusion of the contact materials into silicon. The 
diffusion coefficient of rhodium and gold was higher at room tem- 
perature than at 80 °K. The reverse was true of indium. These 
features of the radiation-accelerated diffusion were attributed to the 
different mechanisms of the diffusion of rhodium, gold, and indium. 


15543 Electrical insulators for magnetically confined fusion reac- 
tors. Clinard, F.W. Jr. (Los Alamos Scientific Lab., NM). pp 141-163 
of In Critical materials problems in energy production. Stein, C. 
(ed.). New York; Academic Press, Inc. (1976). 

The severe environment of a fusion reactor exposes electrical 
insulators to a host of potential problems. If these ceramics are 
chosen with care, short-term behavior should be adequate to allow 
reactor operation as planned. However, accurate prediction of long- 
term performance is not now possible, primarily because of uncer- 
tainties with respect to structural radiation damage and chemical 
erosion, and their effect on electrical and structural properties. Areas 
covered include: electrical effects of high temperature, ionizing 
radiation, and structural degradation; structural effects such as swell- 
ing, fatigue and fracture, reduction in thermal conductivity, physical 
sputtering, and blistering; chemical erosion, corrosion by liquid 
lithium, and indirect reduction by liquid lithium; and insulators for 
magnetic coils. 


CHEMISTRY 


ANALYTICAL AND SEPARATIONS CHEMISTRY 
REFER ALSO TO CITATION(S) 13719 


15544 (MERC/CR—77/10) Use of uncorrected x-ray diffraction 
data in quantitative analytical determinations. Renton, J.J. (West 
Virginia Geological and Economic Survey, Morgantown (USA)). 
Oct 1977. 24p. Dep. NTIS, PC A02/MF AOl. 

Uncorrected x-ray diffraction data can be used to quantita- 
tively determine the composition of a mixture of crystalline phases. 
As long as the samples are carefully prepared, the integrated intensi- 
ty of a Bragg reflection from a sample is directly proportional to the 
concentration of the crystalline phase in the sample, and for most 
sedimentary mineral phases, the coefficient of proportionality is near 
unity. Because sample preparation is critical to the success of this 
approach, the sample preparation techniques used in this laboratory 
are presented in detail. The argument to substantiate the premise of 
this paper is in the form of five sets of data collected on suites of 
samples submitted by colleagues. The data represent a variety of 
analytical problems and demonstrate that the percent total integrated 
intensity (%TII) values accurately estimate the true composition of 
the samples. 12 figures. 


15545 Determination of antimony trioxide in fire-retardant con- 
veyor belts. Rytych-Witwicka, B.; Szmyd, E. Przegl. Gorn.; 32: No. 
12, 26-27(Dec 1976). 

Two methods for the determination of antimony trioxide in 
rubber and pvc are described. One is a colorimetric method based on 
the reaction of antimony with rhodamine B; the other is a polarogra- 
phic method. The results of the two methods show a satisfactory 
consistency and the methods themselves appear rapid and effective. 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 
REFER ALSO TO CITATION(S) 13618 


CHEMICAL PROCEDURES 


15546 (BDX—613-1716(Rev.)) Determination of gold—copper 
alloy composition by x-ray fluorescence analysis. Final report. Starks, 
D.M. (Bendix Corp., Kansas City, Mo. (USA)). Sep 1977. Contract 
EY-76-C-04-0613. $0p. Dep. NTIS, PC A03/MF AOI. 

A method for in-process determination of the composition of 
electroplated gold-copper alloys using x-ray fluorescence analysis 
has been developed. A source-excited, non-dispersive x-ray fluores- 
cence analyzer was procured and developed for this purpose. A set 
of calibration standards was procured, and a calibration curve was 
constructed by plotting a ratio of x-ray fluorescence intensities 
against known alloy composition. This technique is now being used 
as the primary method for in-process alloy measurements during 
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gold-copper electroplating. It replaces a previously used technique 
involving the calculation of the mass density of the plated deposit. 
The x-ray technique has been shown to measure alloy composition 
to an overall precision of +-0.12 wt% using two-minute counting 
times. Post-plate D-tests of parts from full length plating runs show 
the x-ray technique to agree with electron microprobe analysis 
within the limits of precision. 


15547 Silane purification via laser-induced chemistry. Clark, 
J.H.; Anderson, R.G. (University of California, Los Alamos Scientif- 
ic Laboratory, Los Alamos, New Mexico 87545). Appl. Phys. Lett.; 
32: No. 1, 46-49(1 Jan 1978). 

PHs, AsHs, and BeHs have been removed from SiH, by 
means of selective photolysis with an ArF uv laser. The absolute 
absorption cross sections for SiH,, PHs, AsHs, and BeHe have been 
determined over the region 190—200 nm. Quantum yields for de- 
struction of the contaminant species have been measured at 193 nm. 
The effects of free-radical reactions subsequent to photolysis on the 
selectivity of removal of PHs, AsHs, and Be2He were found to be 
minimal. These results suggest that the purification of SiH, via a 
laser-induced chemical process may be of considerable practical 
importance. 


15548 Method and apparatus for determining organic carbon in 
sulfureous compounds. Carter, M.K. (to Envirotech Corp.). US 
Patent 4,053,281. 11 Oct 1977. Filed date 31 Jan 1975. 6p. 

Measured sample quantities of sulfureous matter are intro- 
duced into a sealed chamber where the samples are pyrolyzed to 
form sulfur dioxide and sulfur trioxide gases and to oxidize organic 
substances to form carbon dioxide gas. The gases are then passed 
through a free sulfur-absorbing packing and into a scrubbin ng zone 
wherein transition metal amine complex is used to remove sulfureous 
compounds without reaction with the carbon dioxide gas. The 
scrubbed gases are then analyzed to determine the carbon dioxide 
content thereof. 


15549 (UCRL-Trans—11281) Complexometric determination of 
epoxide groups. Zelenina, E.N. Sep 1977. Translated from pp 189-191 
of Atomno-absorptsionnyi analiz promyshlennykh materialov i 
syr'ra, Moscow, 1976. 5p. Dep. NTIS, PC A02/MF AO1. 

The thiosulfate-magnesium sulfate method is modified to give 
a fast, accurate complexometric method. The epoxide sample is 
dissolved in ethanol, sodium thiosulfate and magnesium sulfate solu- 
tions added, the solution is refluxed and filtered. A portion of the 
filtrate is treated with ammonia buffer and Chrome Black Special 
ET 00 indicator, and titrated with Trilon B until the wine red color 
becomes blue. The error is +-0.5 rel percent when the epoxide 
content is greater than or equal to 1 — +-2.5 rel percent when 
the content is below 1 percent. (DLC) ’ 


15550 (UCRL-Trans—11282) Separate quantitative determina- 
tion of primary, secondary, and tertiary aromatic amines. Zelenina, 
E.N. Sep 1977. Translated from pp 185-188 of Atomno-absorptsion- 
nyi analiz promyshlennykh materialov i syr’ya, Moscow, 1976. 7p. 
Dep. NTIS, PC A02/MF A011. 

For determining primary, secondary, and tertiary aromatic 
amines in one mixture, a method was developed. In it, the primary 
amine is first titrated in the presence of tropeolin 00, the secondary 
amine is titrated in the presence of methyl orange or red, and finally 
the tertiary amine is titrated in the presence of phenol in methylene 
blue solution. Details of the method and results of some analyses are 
given. (DLC) 


15551 Analysis of SO.? in seawater by difference chromato- 
graphy. Sayles, F.L.; Mangelsdorf, P.C. Jr. (Woods Hole Oceanogra- 
phic Institution, MA). Limnol. Oceanogr.; 21: No. 6, 899-905(Nov 
1976). 

A method of analysis of SO,? in seawater or seawaterlike 
samples is based on difference chromatography techniques and 
achieves a precision of better than 0.1 percent in the determination 
of SO,*; Cl” ratios. The determination is made on only 0.5 ml of 
seawater, making the technique particularly suitable for interstitial 
wate studies where limited volumes of sample are available. 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 14138, 15868 


15552 News from the analytics of polynuclear aromatic hydrocar- 
bons, Sauerland, H.D.; Stadelhofer, J.; Thoms, R.; Zander, M. (Ruet- 
gerswerke A.G., Castrop-Rauxel (Germany, F.R.)). Erdoel Kohle, 
Erdgas, Petrochem. Brennst.-Chem.; 30: No. 5, 215-218(May 1977). 
(In German). 

The analytical investigation of polynuclear aromatic hydro- 
carbons and heteroaromatics is of diverse actual importance. For 
some time, the development tends to apply reasonable complemen- 
tary instrumental methods for qualitative and quantitative determina- 
tion of complex aromatic mixtures. From the analytical laboratories 
of the Ruetgerswerke, new methodical developments in the field of 
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the analysis of polycyclic hydrocarbons are reported; in particular, 
advances in the following methods are discussed: new stationary 
phases for the gaschromatography of very complex, low volatile 
aromatic mixtures, the application of high pressure liquid chromato- 
graphy for the analysis of very high condensed aromatics, the 
coupling of high pressure liquid chromatography with ultraviolet 
spectroscopy (for rapid identification of components separated by 
liquid chromatography), a new fluorescence spectroscopical method 
for the differentiation of aromatics containing the fluoranthene 
system (nonalternant hydrocarbons) from all remaining structural 
principles of polycyclic aromatics (alternant hydrocarbons) as well 
as the use of Pulse Fourier Transform '*C-NMR-Spectroscopy for 
the statistical structure analysis of complex aromatic mixtures. 


15553 (ORNL-tr—4498) Concentration of radium-226 and thor- 
ium-228 in Soviet-made phosphorus fertilizers. Lisachenko, E.P.; 
Drichko, V.F.; Ponikarova, T.M.; Popov, D.K. Translated by T.W. 
Appich Jr. from Khim. Sel'sk. Khoz.; 13: No. 2, 70-71(1975). Sp. Dep. 
NTIS, PC A02/MF AO1. 

The concentration of natural radioactive isotopes in phospho- 
rus fertilizers as a function of the sources of raw material, the type of 
fertilizer, and manufacturing technology is discussed. The fertilizers 
were analyzed on the SGS-2800 gamma spectrometer of the Lenin- 
grad NIIRG. (LK) 


SEPARATION PROCEDURES 
REFER ALSO TO CITATION(S) 14045, 15906 


15554 Photochemical separation of europium from lanthanide 
mixtures in aqueous solution. Donohue, T. (Laser Physics Branch, 
Naval Research Laboratory, Washington, D. C. 20375). J. Chem. 
Phys.; 67: No. 11, 5402-5404(1 Dec 1977). 

Equimolar mixtures of binary or ternary combinations of 
tanthanides were studied with several photolytic sources. The solu- 
tions were photolyzed until more than 90% of Eu* was reduced. 
This is the first such study reported.(AIP) 


15555 Pretreatment of brine for boron removal. Richmond, A.; 
Bent, J.F. (to Martin Marietta Corp.). US Patent 4,035,469. 12 Jul 
1977. Filed date 5 Dec 1975. 8p. 

A process for removing boron contaminant from magnesium 
halide-containing brine is described. The brine is contacted with 
active magnesia to precipitate boron-containing magnesium hydrate 
and to remove at least 50 percent, and up to at least 95 percent, by 
weight of the total boron content of the untreated brine, without 
reduction of the magnesium halide content of said brine. The active 
magnesia is employed in an amount of from about 0.1 percent to 
about 10 percent by weight, preferably from about 2 percent to 
about 6 percent by weight, of the untreated brine, which may be 
heated, e.g., from about 140°F to the boiling point thereof, prior to 
contact with said active magnesia. Subsequently, the treated brine 
can be used, by reacting it with dolime, to form magnesium hydrox- 
ide which, in turn, can be calcined to produce MgO, each of which 
is a high-purity, low-boron product, i.e., less than 150 ppM boron on 
an oxide basis, and preferably less than 75 ppM. In addition, the 
MgO will contain less than 1.5 CaO and can contain, under proper 
processing conditions, less than 0.8 percent CaO impurity. 


15556 Procedure and equipment for the separation of solid and 
liquid particles from gas streams. Glass, R.; Niederhausen, G. (to 
KTD Gesellschaft fuer Verfahrenstechnik m.b.H. und Co. K.G., 
Dinslaken (Germany, F.R.)). German(FRG) Patent 2,513,991/A/. 7 
Oct 1976. 11p. (In German). 

4 figs. 

With this invention, a method and equipment is suggested that 
enables an effective division of particles (solid or liquid) in flowing 
gases without the extension of the current cross-section. In this way, 
space-consuming and expensive aggregates are avoided within the 
flown-through pipe or chimney. The gas current is diverted from its 
axial direction in a twist zone; thereby it is accelarated centrifugally 
as well as in circumference direction. The solid or liquid particles 
exit thereby in a cylindrical zone on the periphery of the gas current, 
through openings in an insertion which is positioned in the flown- 
through pipe, and can be led over a separate pipeline. The diversion 
of the gas current is accomplished by means of an unmoving blade 
wheel with a guide blade. The accelaration of the gas current is 
attained with the help of a truncated cone. 


INORGANIC AND PHYSICAL CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 
REFER ALSO TO CITATION(S) 15600 
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15557 (MLM—2477(OP)) Thermal analysis and kinetics of the 
TiH/sub x//KCIO, system. Reed, J.W.; Fread, C.L. (Mound Lab., 
Miamisburg, Ohio (USA)). 1977. Contract EY-76-C-04-0053. 9p. 
(CONF-771012—2). Dep. NTIS, PC A02/MF AO1. 

From 5. ERDA compatibility meeting; Miamisburg, OH, 
USA (4 Oct 1977). 

A combined experimental and theoretical study of the system 
TiH/sub x//KCIO, has been undertaken to investigate the thermo- 
dynamic and kinetic aspects of initiation of the TiH/sub x//KCIO, 
pyrotechnic system and to obtain parameters of interest in math- 
ematical modeling of the initiation and propagation from a hot 
bridgewire source. Experimental results along with kinetic computa- 
tions are of interest in understanding the chemical processes in- 
volved and in determining the stability of the pyrotechnic system. 
Initial computation from a number of experimental reaction exoth- 
erms obtained by use of a differential scanning calorimeter yielded a 
reasonably consistent set of kinetic parameters over a range of 
heating rates. 


15558 (UCRL—79895) Air—water synthesis of ammonium ni- 
trate. Garza, R.G.; Hickman, R.G.; Souers, P.C. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Oct 1977. Contract 
W-7405-ENG-48. 10p. (CONF-771203—2). Dep. NTIS, PC A02/ 
MF AOl. 

From Alternative energy sources symposium; Miami Beach, 
FL, USA (5 Dec 1977). 

For over a hundred years, researchers have infrequently 
sought to force air and water up the 300 kJ/mol thermodynamic 
mountain to form ammonium nitrate and nitrite fertilizer. Radiation, 
sound, catalysis, and discharges have all been tried, with yields of 0.1 
to 50 ppM. Although small, these yields show that the reaction 
proceeds far more easily than expected. A systematic study to 
discover the best initiators and mechanisms has never been carried 
out. It is important, also, to devise better ways of mixing the 
physically dissimilar reactants than by mutual solubility. This reac- 
tion is important because the fertilizer’s hydrogen comes from water 
and not from currently used natural gas. 


15559 Simple electrolytes in the mean spherical approximation. 
III. A workable model for aqueous solutions. Triolo, R.; Blum, L.; 
Floriano, M.A. (Istituto di Chimica Fisica, Universita’ di Palermo, 
26 V. Archirafi, 90123 Palermo, Italy). J. Chem. Phys.; 67: No. 12, 
5956-5959(15 Dec 1977). 

Some improvements in the primitive model of electrolyte 
solutions are discussed within the framework of the mean spherical 
approximation. Excellent agreement has been found between experi- 
mental and calculated osmotic and activity coefficients of 16 alkali 
halides in H2O at 25 °C, whenever a density dependent hard core 
ionic diameter is combined with an adjustable but not density 
dependent dielectric constant. Promising agreement is also found 
when Pauling crystallographic radii are used for the ions. 


15560 Predictions of infrared intensities for some halogen penta- 
fluoride molecules. Krohn, B.J.; Person, W.B.; Overend, J. (Universi- 
ty of California, Los Alamos Scientific Laboratory, Los Alamos, 
New Mexico 87545). J. Chem. Phys.; 67: No. 11, 5091-5098(1 Dec 
1977). 

The infrared intensities (and wavenumbers) for the fundamen- 
tal vibrations of CIF;, BrFs, and IF; have been predicted, using an 
atomic polar tensor for the F atom transferred from the CH3F 
molecule, together with matrices obtained from the normal coordi- 
nate analysis of each molecule. The procedure used in these predic- 
tions has been described previously in detail for the prediction of 
infrared intensities of SFs and UFs. Comparison of the calculated 
intensities with the experimental spectra of XF; molecules reveals 
that the predicted values are in fairly good agreement with the 
experimental values. The model and procedure allow prediction of 
intensities of binary combination and overtone bands as well as 
fundamental vibrations. The comparison between prediction and 
experiment is presented in some detail, and some reasons for the 
(relatively few) apparent discrepancies are discussed. 


15561 Simulation of the bound-free KrF* emission spectra from 
reactive quenching of Kr(5s[3/2}) and Kr(5s[3/2],) atoms. Tamagake, 
K.; Setser, D.W. (Department of Chemistry, Kansas State Universi- 
ty, Manhattan, Kansas 66506). J. Chem. Phys.; 67: No. 10, 4370- 
4383(15 Nov 1977). 

The low pressure KrF emission spectra, which includes the 
KrF(III,1/2-1,1/2 or B—X) and the KrF(II,3/2-1,3/2 or C—A) 
transitions arising from the reaction of metastable or resonance states 
of Kr with F2, NFs, and CF;OF, have been simulated by computer. 
Since a broad distribution of very high v’ levels is produced by the 
chemical reactions, the dependence of the spectrum upon various 
properties of the upper and lower states was first investigated. A 
general discussion of the types of emission spectra that can be 
expected from bound-free transitions from high v levels is first 
presented. As a starting point for fitting the KrF spectra, the ab 
initio potential curves and the dependence of the transition moments 
upon internuclear separation calculated by Hay and Dunning for 
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KrF were used. The I,1/2 and IJI,1/2 curves are generally satisfac- 
tory but some modification of the I,3/2 potential curve was neces- 
sary in order to fit the observed spectra. As the final step, KrF* 
vibrational distributions from the Kr*+F2, CF;OF, and NF; reac- 
tions were assigned that gave simulated spectra in agreement with 
the low pressure spectra. The fraction of the available energy 
released as KrF* vibrational energy was > or ~50%. The assign- 
ment of the initial vibrational distribution as well as <f/sub V/>, 
and to the dependence of the transition moment upon internuclear 
separation. Within some general limitation, this spectrum is not very 
sensitive to the I,1/2 or III,1/2 potential curves. 


15562 Process for the production of high purity deuterium. Ar- 
rathoon, R. US Patent 4,054,496. 18 Oct 1977. Filed date 1 Nov 
1976. 6p. 

A process for the electrolysis of heavy water which results in 
the production of high purity deuterium without periodic replenish- 
ment of the electrolyte with additional deuterated compounds is 
defined. Electrolysis is effected through the use of an inexpensive 
cation-action permselective membrane which is essentially a solid 
polymer electrolyte and which is capable of automatically separating 
the evolved deuterium and oxygen gas. This cation-active permse- 
lective membrane does not introduce any intrinsic impurities or 
tritium contamination in the generated deuterium gas, does not 
require periodic revitalization with deuterated compounds or other 
chemical compounds, and is characterized by an unusually high 
electrical efficiency. 


15563 Algebraic characterization of skeletal branching. Gutman, 
I. (Inst. Rudjer Boskovic, Croatia, Yugoslavia); Randic, M. Chem. 
Phys. Lett.; 47: No. 1, 15-19(1 Apr 1977). 

An algebraic characterization of branching of skeletal forms is 
proposed which is based on the concept of the comparability of 
functions as defined by Muirhead. The approach allows a rigorous 
definition of the concept of branching and suggests that structures 
having an identical distribution of valencies should not be discrimi- 
nated. In addition situations arise when skeletal forms having a 
different valency configuration cannot be compared. It is discussed 
how this helps in clarifying ambiguities concerning branching. 


15564 Moessbauer studies of complexes of Sn(NCS), and Snl, 
with organic ligands. Mullins, F.P. (Mount St. Vincent Univ., Hali- 
fax, Canada); Curran, C. J. Inorg. Nucl. Chem.; 39: 377-379(1977). 

Preparation of complexes of Sn(NCS) and Sn, with oxygen- 
donor ligands is described for 12 different complexes. Physical and 
analytical data and Moessbauer parameters for these complexes are 
tabulated. (BLM) 


15565 Ferrocenylmethylpyridinium iodide. Brown, G.M.; Hall, 
L.H. (Oak Ridge National Lab., TN). Acta Crystallogr., Sect. B; 33: 
876-879(1977). 

(CsHs)Fe(CsHs)CH2(NCsHs)* I~, monoclinic, P2i/c, a = 
10.125(3), b = 12.713(3), c = 12.231(3) A, B = 98.24 (2)°, D/sub c/ 
= 1.727 gcm™3, Z = 4 [23.5 +- 1.0° lambda(Mo Ka) = 0.7107 A]. 
The cyclopentadieny! rings are within 1.2° of parallelism and about 
4.2° from eclipse. The iodide ion is 3.73 A from the N atom and 3.58 
A from an a-C atom of the pyridinium ring, in a position almost the 
same as that of the iodide ion relative to the pyridinium ring in 1- 
methylnicotinamide iodide. 


15566 Chemical identification and phase analysis of transpluton- 
ium elements and compounds via x-ray powder diffraction. Peterson, 
J.R. (Univ. of Tennessee, Knoxville). pp 75-83 of In Advances in x- 
ray analysis. Vol. 20. McMurdie, H.F.; Barrett, C.S.; Newkirk, J.G.; 
Ruud, C.O. (eds.). New York; Plenum Publishing Corp. (1977). 

X-Ray powder diffraction (XRPD) techniques are compatible 
with studies of the transplutonium elements and their compounds. 
Only limited amounts of these materials are available for study, and 
microchemical techniques exist for the preparation of samples suit- 
able for X-ray analysis. The microscale syntheses, systems for an- 
nealing/quenching to bring about phase transformations, and a modi- 
fied powder diffraction camera are described. Examples of recent 
and current work are presented to illustrate some specific applica- 
tions of XRPD to basic, transplutonium element research. 


15567 Ultrasonic velocity measurements in liquid nitrogen. Lie- 
benberg, D.H.; Mills, R.L.; Bronson, J.C. (Los Alamos Scientific 
Lab., NM). Phys. Lett., A; 57: No. 2, 165-167(31 May 1976). 

New measurements of the velocity of sound in liquid nitrogen 
from 0.8 to 138 bar along five isotherms between 65 and 75°K are 
presented. These ultrasonic velocities should be useful in formulating 
a reliable equation of state. 


15568 Electronic and _ vibrational spectra of  trans- 
[NiCL,(H2O).]* anions in crystalline Rb2NiCl.2H2O and the effec- 
tive symmetry of mixed-ligand nickel(II) complexes. Shankle, G.E.; 
Bates, J.B. (Oak Ridge National Lab., TN). J. Chem. Phys.; 64: No. 
6, 2539-2548(15 Mar 1976). 

Raman, far infrared, and electronic absorption spectra have 
been recorded for the [NiClh(H2O)]* anion in dirubidium 
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tetrachlorodiaquonickelate(I]), Rb2NiCl.2H2O. The vibrational 
spectra are analyzed in terms of an effective anion symmetry suffi- 
ciently low to remove all eigenstate degeneracies, while the d- 
electron ligand-field band shapes do not sales the low crystallogra- 
phic site symmetry of the Ni** ion. The effect of low symmetry and 
magnetic ordering on the polarized intensities of some zero-phonon 
electronic fine-structure lines is discussed, and the energy separations 
between these zero-phonon origins and vibronic side bands are 
correlated with the observed anion normal modes of vibration. 


15569 Oxidizing thiocyanates in aqueous solution with ozone. 
Chudnov, A.F.; Mashenkov, O.N.; Bulaevskaya, L.N. Coke Chem., 
USSR (Engl. Transi.); No. 5, 47-48(1976). 

Translated from Koks Khim.; No. 5, 38-39(1976). 

Laboratory data are presented on the reactions between 
ozone and thiocyanates in water. The CNS~ ion is destroyed at the 
same rate over the pH range 2 to 12; in alkaline media (ph = 12), the 
oxidation conditions are poorer for both CNS~ and CN~ to CNO™ 
and SO,*. The effects of temperature in the range 5 to 55°C were 
also studied. In acid media, CN~ is evolved in the form of HCN; in 
alkaline media, ozone breakdown is accelerated. The recommended 
conditions for decontaminating effluents containing CNS are 5 to 
25°C in a neutral or slightly acid medium. The most toxic of the 
intermediate oxidation products is the cyanide ion; it is far more 
potent than the original thiocyanate. The sulfite nd cyanate ions are 
harmless, but impair the KhPK index of the water. Thus, it is 
particularly important when purifying CNS~ -containing effluents by 
ozonization to determine the state of the intermediate oxidation 
products. Data on the conversion rates for intermediate products 
indicate that effluents which contain thiocyanates should be ozon- 
ized in a neutral to slightly acid state at 5 to 25°C. The reactions are 
rapid and the ozone is 100 percent utilized. The consumption rate for 
synthetic solutions is 2 mg/mg-ion of thiocyanate. The residual 
concentrations are within the health requirements. 


15570 Multipoles in cylindrical coordinates. McMillan, E.M. 
(Univ. of California, Berkeley). Nucl. Instrum. Methods; 127: 471- 
474(1975). 

Solutions of Laplace’s equation for azimuthally symmetrical 
potentials in cylindrical coordinates are found which can be correlat- 
ed with two-dimensional multipoles in planes theta = const. Formu- 
las are presented by which the coefficients for linear combinations of 
these solutions can be calculated to describe fields whose values are 
known along given axial or radial lines. 


15571 (RFP-Trans—228) Reactions of organo-metallic com- 
pounds of transition metals with nitrogen and carbon dioxide. Trans- 
lated by C. Ringer from Zh. Vses. Khim. O-va. im. D. I. Mendeleeva; 
17: No. 1, 396-402(1972). 17p. Dep. NTIS, PC A02/MF AO1. 

Attempts were began 10 years ago to fix nitrogen by organo- 
metallic compounds. Conditions were finally found under which 
nitrogen at room temperature would react with compounds of 
transition metals. A search for catalytic systems found a system 
consisting of Ti compounds (catalyst) and Al and its compounds 
(reductants). Formation of amines was also investigated. Reactions 
of CO: with transition metal compounds are next considered; the 
formation of complexes during these reactions was studied. Reaction 
mechanisms were studied in detail. It is concluded that organometal- 
lic compounds of transition metals can be used for the fixation of 
nitrogen and carbon dioxide. 28 references. (DLC) 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 


15572 (IS-T—773) Heated uranium tetrafluoride target system to 
release non-rare gas fission products for the TRISTAN isotope separa- 
tor. Gill, R.L. (Ames Lab., Iowa (USA)). Oct 1977. Contract W- 
eats 55p. Dep. NTIS, PC A04/MF AO1. 
esis. 

Off-line experiments indicated that fluorides of As, Se, Br, Kr, 
Zr, Nb, Mo, Tc, Ru, Sb, Te, I and Xe could be volatilized, but 
except for Br, Kr, I and Xe, none of these elements were observed 
after mass separation in the on-line experiments. The results of the 
on-line experiments indicated a very low level of hydride contamina- 
tion at ambient temperature and consequently, uranium tetrafluoride 
replaced uranyl stearate as the primary gaseous fission product 
target. Possible reasons for the failure of the heated target system to 
yield non-rare gas activities are discussed and suggestions for design- 
ing a new heated target system are presented. 


15573 Calculation of the mean force constants of the rare gases 
and the rectilinear law of mean force. Lee, M.W.; Bigeleisen, J. 
(Department of Chemistry, University of Rochester, Rochester, 
Pe York 14627). J. Chem. Phys.; 67: No. 12, 5634-5638(15 Dec 
1977). 

The mean energies <U> and the mean force constants 
<del*U> have been calculated for liquid argon and liquid krypton 
using the WCA perturbation theory, and for gaseous argon and 
krypton along the coexistence line by solution of the PY equation for 
the radial distribution function. Calculations have been made for the 
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Lennard-Jones, Barker—Henderson, and Maitland—Smith poten- 
tials. There is little difference in the values of <U> and <del?U> 
calculated for the three potentials. The calculated values are in good 
agreement with experimental data. Correlation of the calculated 
values of <del?U> for the liquid and gas leads to an empirical 
relationship between <del?U> and the density of the phase along 
the coexistence line. When the latter is combined with the law of 
rectilinear diameters of the density, one obtains the rectilinear law of 
mean force, which is in good agreement with experimental data on 
argon. It is shown that the scaling exponent for the mean force 
constant <del?U>/sub 1/-<del?U>/sub g/ is larger than the 
scaling exponent of the density below the critical temperature and 
becomes equal to it at the critical temperature. The rational for the 
rectilinear law of mean force is provided by an expansion of the 
radial distribution function of the liquid in powers of the density and 
by the use of the WCA approximation to the radial distribution 
function. 


15574 Liquid—vapor isotope fractionation factors in argon— 
krypton binary mixtures. Lee, M.W.; Neufeld, P.; Bigeleisen, J. 
(Department of Chemistry, University of Rochester, Rochester, 
pad York 14627). J. Chem. Phys.; 67: No. 12, 5639-5644(15 Dec 
1 ‘ 

An equilibrium isotope effect has been studied as a continuous 
function of the potential field acting on the atom undergoing isotopic 
exchange. This has been accomplished through a study of the liquid 
vapor isotope fractionation factors for both, **Ar/*°Ar and ®Kr/ 
*4Kr in a series of binary mixtures which span the range between the 
pure components at 117.5 °K. The **Ar/*Ar fractionation factor 
increases (linearly) from (Ina)2.49 x 10~* in pure liquid argon to 2.91 
x 10°* in an infinitely dilute solution in liquid krypton. Conversely, 
the ®Kr/**Kr fractionation factor decreases (linearly) from 
(Ina)0.98 x 10~* in pure liquid krypton to 0.64 x 10~* in an infinetely 
dilute solution in pure liquid argon. The mean force constants 
<del?U>/sub c/ on both argon and krypton atoms in the mixtures 
are derived from the respective isotope fractionation factors. The 
mean force constants for argon and krypton as a function of compo- 
sition have been calculated by a modified corresponding states 
theory which uses the pure liquids as input parameters. The discrep- 
ancy is 8 percent at X/sub Ar/*O. A systematic set of calculations 
has been made of <del?U> (Ar) and <del?U> (Kr) as a function 
of composition using radial distribution functions generated by the 
Weeks—Chandler—Anderson perturbation theory. 


15575 Multiple-photon isotope separation in SFs: Effect of laser 
pulse shape and energy, pressure, and irradiation geometry. Lyman, 
J.L.; Rockwood, S.D.; Freund, S.M. (University of California, Los 
Alamos Scientific Laboratory, Los Alamos, New Mexico 87545). J. 
Chem. Phys.; 67: No. 10, 4545-4556(15 Nov 1977). 

The isotopically selective dissociation of SFs induced by 
intense CO, laser radiation has been experimentally investigated. 
These experiments demonstrate that the reaction yield can be greatly 
enhanced by designing the reaction cells for better photon utiliza- 
tion. It was found that although the probability of reaction increases 
with laser energy fluence, the reaction probability is almost indepen- 
dent of the pulse shape or the instantaneous laser intensity. Experi- 
ments over a range of pressures showed that collisions decrease the 
probability of reaction. 


15576 (ORNL-tr—4197) Phase diagram and thermodynamic be- 
havior of the systems Pd/Hz2 and Pd/D, at normal temperatures: H/D 
separation effect. Wicke, E.; Nernst, G.H. Translated by M. Gerrard 
and R.G. Mansfield from Ber. Bunsenges. Phys. Chem.; 68: No. 3, 
224-235(1964). 32p. Dep. NTIS, PC A03/MF AO1. 

By means of “transference catalysts”, for instance pulverized 
copper, UHs, or UDs, it is possible to measure He and De adsorption 
or desorption on bulk palladium (foil, wire) at normal and lower 
temperatures. This was done on Pd-sheet (0.3 and 0.15 mm) from 
+75 to -78°C; atomic ratios H/Pd and D/Pd were obtained up to n 
= 0.83. From the results in the a-phase region the chemical poten- 
tials of the dissolved gases are calculated for vanishing concentra- 
tions, their excess values being attributed to an attractive interaction. 
Contrary to this, the excess values calculated from the measurements 
in the B-phase region refer to repulsive interaction. The enthalpies of 
desorption decrease linearly with n, roughly down to zero if ex- 
trapolated to n — 1. The hysteresis phenomena observed in the two- 
phase region are discussed in detail, it being concluded that the 
pressures of decomposition closely correspond to the equilibrium 
pressures. From the temperature dependence of these pressures 
measured in the two-phase region, enthalpies and entropies of de- 
composition are calculated: AH/sub H2/ = 9.32 + 0.1 kcal/mole, 
AH/sub D2/ = 8.88 + 0.1 kcal/mole, AS°/sub H2/ = 21.8 = 0.2 
e.u., AS°/AS:°)» = 23.4 +- 0.2 c.u. Measurements with palladium 
black, without use of transference catalysts, agree with those ob- 
tained on metal sheets. For equimolar mixtures of H2 and De, the 
separation factor is found to range from 2.25 at 50°C to 3.7 at -78°C. 
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REFER ALSO TO CITATION(S) 13724 


15577 Pressure dependence of the lattice parameters of naphtha- 
lene up to 5.5 kbar and a re-evaluation of the elastic constants, El 
Hamamsyb, M.; Elnahwy, S.; Damask, A.C.; Taub, H.; Daniels, 
W.B. (Queens College of the City University of New York, Flush- 
ing, New York 11367). J. Chem. Phys.; 67: No. 12, 5501-5504(15 Dec 
1977). 


The pressure dependence, up to 5.5 kbar, of the lattice param- 
eters of naphthalene was determined, using neutron diffraction tech- 
niques. The variations were fitted to straight lines, the slo of 
which are the linear compressibilities. The volume compressibility at 
5 kbar was found to be in good agreement with the values obtained 
by Bridgman and by Vaidya and Kennedy. A set of elastic constants 
for naphthalene was calculated using the experimental values of the 
linear compressibilities. This set is found to be in close agreement 
(except for Ci:) with a set calculated by Pawley, who used the 
general intermolecular potential of Kitaigorodskii. 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 13949, 15538, 15563, 15564, 
15565, 15571 


15578 (COO/4060—1) Energies of organic compounds. Progress 
report, September 1, 1976—June 30, 1977. Wiberg, K.B. (Yale Univ., 
New Haven, Conn. (USA)). Jun 1977. Contract EY-76-S-02-4060. 
8p. Dep. NTIS, PC A02/MF A011. 

Two automated reaction calorimetry systems are being con- 
structed. The first, using a quartz thermometer probe, is essentially 
complete, and has been tested. The second uses a high precision 
digital voltmeter coupled to a microprocessor, and measures the 
resistance of a thermistor. The advantage of the second system lies in 
the small size of the temperature probe. The calorimeter systems 
have been used in measuring the heat of hydration of orthoesters 
which is a model for the steric effects in converting a tetrahedral 
carbon to trigonal. It has been used to measure the heat of adding 
trifluoroacetic acid to alkenes. This reaction is useful for the determi- 
nation of the difference in heats of formation between isomeric 
alkenes, the heats of hydration of alkenes, and the heats of formation 
of secondary and tertiary alcohols. It has been used in measuring the 
heat evolved in adding acetic acid across strained carbon-carbon 
single bonds. 


15579 Optical saturation characteristics of CH;sOCHs; and 
CCF, Kung, R.T.V.; Sirchis, M. (Avco Everett Research Labora- 
tory, Inc., Everett, Massachusetts 02149). Appi. Phys. Lett.; 32: No. 1, 
38-41(1 Jan 1978). 

Saturation characteristics of CHsOCHs and CClsF were in- 
vestigated in the intensity range 10’ to 5 x 10° W/cm? using a 
nanosecond CQO, laser. The ratio of the low-intensity absorption 
cross section to high-intensity absorption cross section ranges be- 
tween 3 and 6 for the CO, 10.6-u~m P (22) laser line, indicating 
substantial saturation at high-intensity levels. Rotational relaxation 
rate constants were inferred from the measured transmission as a 
function of pressure. 


15580 High pressure study of the effect of viscosity on the 
quenching of naphthalene fluorescence by biacetyl. Brey, L.A.; Schus- 
ter, G.B.; Drickamer, H.G. (School of Chemical Sciences and Mate- 
rials Research Laboratory, University of Illinois at Urbana-Cham- 
paign, Urbana, Illinois 61801). J. Chem. Phys.; 67: No. 12, 5763- 
5765(15 Dec 1977). 

The effect of solvent viscosity on the rate of quenching of 
naphthalene fluorescence by biacetyl in degassed methylcyclohexane 
at room temperature has been investigated using pressure to alter the 
viscosity from 10~* poise to about 10 poise. Rates obtained in this 
work are in good agreement with those of Birks and Leite [J. Phys. 
B 3, 417 (1970)] who measured the quenching rates in several 
solvents and solvent mixtures of varying viscosities at atmospheric 
pressure. 


15581 Molecular and crystal structure of squaric acid (3,4-dihy- 
droxy-3-cyclobutene-1,2-dione) at 121 °C: A neutron diffraction study. 
Hollander, F.J.; Semmingsen, D.; Koetzle, T.F. (Chemistry Depart- 
ment, Brookhaven National Laboratory, Upton, New York 11973). 
J. Chem. Phys.; 67: No. 11, 4825-4831(1 Dec 1977). 

The molecular and crystal structure of squaric acid (3,4- 
dihydroxy-3-cyclobutene-1,2-dione) has been determined by neutron 
diffraction techniques at 121°C, a temperature above that of the 
monoclinic to tetragonal phase transition (~ 100°C). The high-tem- 
perature structure is in space group 14/m, a=c=6.137(2) A, 
b=5.337(2) A. Least-squares refinement has been carried out with 25 
variable parameters and 276 reflections, to yield an unweighted R 
value (on F*) of 0.042. The squaric acid molecule has point symme- 
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try 4/m, and the hydrogen atom is “disordered’’ about the inversion 
center at the midpoint of the OxxxO hydrogen bond. Hydrogen- 
bonding parameters are O—H 1.014(4), HxxxO 1.536(5) A, OxxxO 
2.548(2) A, angle O—HxxxO 176.2(6) ® The tetragonal structure 
corresponds closely to that obtained from the atomic parameters 
determined in the monoclinic phase at 25°C, by averaging over the 
pseudofourfold symmetry. 


15582 High pressure studies of fluorenone emission in plastic 
media. Mitchell, D.J.; Schuster, G.B.; Drickamer, H.G. (School of 
Chemical Sciences and Materials Research Laboratory, University 
of Illinois at Urbana-Champaign, Urbana, Illinois 61801). J. Chem. 
Phys.; 67: No, 11, 4832-4834(1 Dec 1977). 

The energy and the quantum efficiency for fluorenone flu- 
orescence in the crystalline state and in polymeric matrices was 
measured as a function of external pressure over the range 0—140 
kbar. The application of high pressure induces changes in the quan- 
tum yield, which ranges from 0.001 at low pressure to a maximum of 
~0.1 at high pressure in hydrocarbon plastics. These results are 
interpreted as arising from the decrease in the energy of the lowest 
mm excited singlet state relative to other relevant states as the 
external pressure is increased. 


15583 Adsorption of benzene on the Pt(111) surface studied by 
low-energy electron diffraction intensity measurements and quantita- 
tive Auger electron spectroscopy. Stair, P.C.; Somorjai, G.A. (Materi- 
als and Molecular Research Division, Lawrence Berkeley Laborato- 
ry, Department of Chemistry, University of California, Berkeley, 
California 94720). J. Chem. Phys.; 67: No. 10, 4361-4369(15 Nov 
1977). 


Benzene, when chemisorbed on the Pt(111) crystal face forms 
an ordered metastable vertical-bar‘o ,~*vertical-bar surface structure 
which transforms, slowly, to a stable vertical-bar‘y 5~*vertical-bar 
surface structure. A complete set of intensity—voltage (I vs V) 
curves are presented in the appendix to aid in solving the surface 
structures of this complex organic molecule. The size of the unit 
cells and the larger than monolayer carbon surface concentrations 
(determined by quantitative Auger spectroscopy) indicate that most 
of the adsorbed benzene molecules are inclined at an angle to the 
surface. The similarity of the (I—V) profiles for the same diffraction 
beams from the two structures indicate that the carbon—platinum 
layer spacing changes very little during the order—order transfor- 
mation. 


15584 Fluorination with F2. A convenient synthesis of 2-deoxy-2- 
fluoro-D-glucose. Ido, T.; Wan, C.N.; Fowler, J.S.; Wolf, A.P. 
(Brookhaven National Lab., Upton, NY). J. Org. Chem.; 42: No. 13, 
2341-2342(1977). 

A method is described for the direct conversion of 3,4,6-tri-0- 
acetyl-D-glucal to 3,4,6-tri-0-acetyl-2-deoxy-2-fluoro-a-D-glucopyr- 
anosy! fluoride (1) and 3,4,6-tri-O-acetyl-2-deoxy-2-fluoro-8-D-man- 
nopyranosy] fluoride (II) by reaction with F2. I and II hydrolyze to 
2-deoxy-2-fluoro-D-glucose and 2-deoxy-2-fluoro-D-mannose. The 
method can be used to prepare | and II in yields of 35 and 26%, 
respectively. (BLM) 


15585 Crystal structure of 3-amino-1,6-anhydro-3-deoxy-8-D-glu- 
copyranose by neutron diffraction, Noordik, H.H.; Jeffrey, G.A. 
(Brookhaven National Lab., Upton, NY). Acta Crystallogr., Sect. B; 
33: 403-408(1977). 
The crystal structure of 3-amino-1,6-anhydro-3-deoxy-B-D- 
Pamseyemnes, CsHii1NO,, has been determined from neutron dif- 
action data. The space group is P2;2:2:, Z = 4, a = 7.804 (8), b = 
14.671 (16), c = 6.236 (8) A. The structure was wbved by direct 
methods with MULTAN and refined anisotropically against Fo? to 
an R(Fo?) value of 0.056. The molecular conformation has the amino 
group and the anhydro ring on the same side of a distorted 'C, 
pyranose ring. The distortion is in the direction of a sofa conforma- 
tion with the ring O out of plane. There are significant differences in 
the ring C—O bond lengths, which are similar to those observed in 
the methyl pyranosides. There is only one strong hydrogen bond in 
the crystal structure, OH...NH2 at 1.760 A. The NH...O hydrogen 
bonds are weaker, at 2.212 and 2.258 A, and the N—H bonds are 
shorter, at 1.000 and 1.019 A, than generally found in the amino acid 
structures. 


15586 Molecular motions in a viscous organic liquid: ferrocene in 
cold butyl phthalate. Ruby, S.L. (Argonne National Lab., IL); Za- 
bransky, B.J.; Flinn, P.A. J. Phys. (Paris), Suppl; 37: No. 12, 745- 
750(Dec 1976). 

The two main purposes of this work were to learn if: (a) 
rotational diffusion could be seen along with translational and (b) to 
clarify the gain in < x? > (peak area) as the glass was heated. Our 
observations show that: (a) rotational molecular diffusion is not 
likely ever to be observed by Moessbauer technique and (b) that 
there is indeed a fast increase in < x? > above T/sub g/ (glass 
transition temperature). This increase is correlated with a rapid and 
linear increase of the number of soft modes for the liquid above the 
glass transition temperature. 
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15587 Additive systems for plastic processing. Riedel, T. (Farb- 
werke Hoechst A.G., Gersthofen (Germany, F.R.). Anwendung- 
stechnische Abt. - Wachse). Kunststoffe; 66: No. 10, 664-666(1976). 
(In German). 

The problems connected with the use of additives, their 
solution with the aid of additive systems, the systematics of additive 
systems, and a report on processing technologies and material modi- 
fications are presented in the form of a survey. 


15588 Characterization and molecular _ structure of 
[HP(OCH2CH2);N]BF;. pentacoordination of phosphorus. Clardy, 
J.C.; Milbrath, D.S.; Springer, J.P.; Verkade, J.G. (Ames Lab., IA). 
J. Am. Chem. Soc.; 98: 623-624(1976). 

The characterization and molecular structure of 
[HP(QCH2CHe)sN]BF, reported herein indicated the presence of an 
N — P coordinate bond conferring a trigonal bipyramidal geometry 
on the P atom. X-ray diffraction techniques were employed to 
characterize the compound, and the data indicated that the crystal 
belonged to the orthorhombic crystal class. The angle measurements 
determined for the trigonal bipyramidal P atom were O-P-O, 120% 
O-P-N, 87°, and H-P-N, 172° The value determined for the P 
reverse arrow N dative bond (1.986 A) is quite comparable to those 
found in reported six-coordinate systems. (BLM) 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 13756 


ELECTROCHEMISTRY 
REFER ALSO TO CITATION(S) 15252 


15589 Adsorption and oxidation of rhodamine B at ZnO elec- 
trodes. Spitler, M.; Calvin, M. (Laboratory of Chemical Biodyna- 
mics, Lawrence Berkeley Laboratory, University of California, 
Berkeley, California 94720). J. Chem. Phys.; 67: No. 11, 5193-5200(1 
Dec 1977). 

The adsorption of Rhodamine B on the (0001) face of ZnO 
single crystals from an aqueous solution was monitored through 
measurement of the absorbance of the adsorbed dye. Analysis of 
these spectra yielded a Langmuir-type adsorption isotherm with a 
plateau surface concentration of 1.1 x 10~’ mmoles/cm*®. A compari- 
son was made between the absorbance of the adsorbed dye and that 
of the dye in solution. These data were correlated with electro- 
chemical measurements of the photo-oxidation of this dye at ZnO 
crystals used as electrodes. The quantum efficiency of photo-oxida- 
tion was 0.027, which was approximately constant as a function of 
surface coverage. A kinetic model was formulated for the time 
decay of the photocurrent. 


15590 Predicting conductance and equilibrium behavior of aque- 
ous electrolytes at high temperatures and pressures. Marshall, W.L. 
(Oak Ridge National Lab., TN). pp 117-130 of In High temperature 
high pressure electrochemistry in aqueous solutions, NACE-4. Hous- 
ton, TX; National Association of Corrosion Engineers (1976). 

From Conference on high temperature high pressure electro- 
chemistry in aqueous solutions; Surrey, England (7 Jan 1973). 

The review in this paper of some conductance and solubility 
studies and interpretations shows how conductance, ionization, and 
solubility properties of particular electrolytes can be predicted at 
high temperatures and pressures outside the range of study. Direct 
applications to several technological and scientific fields are men- 
tioned. There is, however, still a need for more extensive investiga- 
tions of conductance and solubility under the extreme conditions of 
temperature and pressure. 93 references. 


PHOTOCHEMISTRY 


15591 (AD-A—042793) Medium effects on trans- 
Cr(NH3)2(NCS),~ phosphorescence. Gutierrez, A.R.; Adamson, A.W. 
(University of Southern California, Los Angeles (USA). Dept. of 
Chemistry). Jun 1977. Contract N00014-76-C-0548. 23p. NTIS PC 
A02/MF AOl1. 

Lifetimes for doublet state emission of reineckate ion, trans- 
Cr(NH3)2(NCS)4(-), in room temperature solution are reported for 
twenty solvent media and as a function of solvent composition in 
water-acetonitrile mixtures. These vary from 6 nsec in water to 204 
nsec in sulfolane (and 460 nsec for the solid potassium salt). Appar- 
ent activation energies for emission were determined in twelve 
systems and range from 10 to 18 kcal/mole. Both the emission 
spectrum and the doublet state absorption spectrum are given for 
acetonitrile as solvent. The excited state kinetic scheme is discussed 
in terms of these and other data, and it appears likely that at room 
temperature the emission lifetimes are determined primarily by the 
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rate at which the doublet excited state undergoes chemical reaction. 
(Author) 


15592 (AD-A—042911) ESR evidence for the formation of the 
NF(3+) radical cation as an intermediate in the syntheses of NF4(+) 
salts by low temperature uv-photolysis. Technical report no. 9, 1 Feb— 
30 Jun 77. Christe, K.O.; Goldberg, I.B. (Rockwell International 
Corp., Thousand Oaks, Calif. (USA). Science Center). 10 Jun 1977. 
Contract N00014-73-C-0325. 10p. NTIS PC A02/MF AO1. 

The NF3(+) radical cation was detected in large concentra- 
tions by uv photolysis of mixtures of NF3, F2 and BF3, and NF3, 
F2, and AsF6. No signa! was detected in the absence of NF3. The 
results suggest that the NF3(+) radical cation is an important 
intermediate in the formation of NF4(+) salts; the initial step in uv 
activation of F2; Chain reaction mechanisms do not contribute 
significantly to the reaction. 


15593 (COO—3118-12) Hydrogen-transfer and charge-transfer 
in photochemicai reactions. Progress report, October 1, 1976—Sep- 
tember 31, 1977. Cohen, S.G. (Brandeis Univ., Waltham, Mass. 
(USA)). Oct 1977. Contract EY-76-S-02-3118. 12p. Dep. NTIS, PC 
A02/MF AO1. 

Quantitative studies have been made of effects of sulfur 
compounds on photoreduction of benzophenone by amines. Aroma- 
tic mercaptans and disulfides are converted to photostationary equi- 
librium concentrations of the two forms, and retard photoreduction 
very efficiently, to a small extent by light absorption and quenching 
of triplet (approximately 10%), to a large extent (approximately 
60%) by the repeated hydrogen transfer reactions, and the remainder 
by quenching of the charge transfer complex. Aliphatic disulfides are 
reduced, mercaptans are not oxidized, the two states are not equili- 
brated, and photoreduction by amines is accelerated by aliphatic 
mercaptans. The acceleration is attributed to catalysis of proton 
transfer in the charge-transfer complex. Ratios of rate constants for 
reduction of amine-derived radicals by mercaptans to oxidation by 
ketone are obtained. Effects of light absorption, triplet quenching 
and hydrogen transfer are calculated in retardation by mercaptans of 
photoreduction by alcohols. In reduction by 2-propanol and aceto- 
phenone, more hydrogen transfer is observed than would be calcu- 
lated, indicating that thiyl radicals, in addition to ketone triplet, 
abstract hydrogen. In reduction by benzhydrol, retardation is due 
entirely to light absorption and quenching. Benzophenone ketyl 
radical is too highly stabilized for hydrogen abstraction to compete 
with radical demerization. Rate constants for abstraction of hydro- 
gen from aromatic mercaptans by the kety! radicals are estimated. In 
photoreduction of fluorenone by substituted dimethylanilines, low 
quantum yield due to an electron donating substituent is increased by 
decrease in polarity of solvent, and low quantum yield due to 
electron withdrawing substituents is increased by increase in polarity 
of solvent. The results are attributed to effects of substituents and 
solvent polarity on extent of charge transfer in the charge transfer 
complex. 


RADIATION CHEMISTRY 


15594 (CONF-7705101—1) Chemically induced dynamic elec- 
tron polarization: examples of S-T/sub +1/ polarization. Trifunac, 
A.D.; Nelson, D.J.; Mottley, C. (Argonne National Lab., IIl. 
(USA)). 1977. Contract W-31-109-ENG-38. 25p. Dep. NTIS, PC 
A02/MF AOl1. 

From International symposium on magnetic resonance; Banff, 
Alberta, Canada (21 May 1977). 

The observation of excess emission in the CIDEP-pulse radio- 
lysis study of several radicals is ascribed to S-T/sub +-1/ polariza- 
tion. Observations of this S-T/sub +-1/ polarization in H. radical 
reactions provide examples of hyperfine effect while the study of 
micellar systems and viscous solutions illustrates the effect of re- 
stricting radical diffusion. 


15595 (COO—38-1816) Radiation Laboratory, University of 
Notre Dame. Quarterly report, July 1, 1977—September 30, 1977. 
(Notre Dame Univ., Ind. (USA). Radiation Lab.). 13 Oct 1977. 
Contract EY-76-C-02-0038. 39p. Dep. NTIS, PC A03/MF AO1. 

Status of the following investigations is given: effect of mo- 
lecular geometry on the electron affinity of H2O; effect of non- 
spherically symmetric exchange potential in energy transfer and 
CIDEP; fragmentation patterns in the radiolysis of normal alkanes; 
properties of solvated electrons; temperature dependence of electron 
localization and impurity trapping in methanol and propanol; field- 
dependent electron mobility; aluminium cluster and organoaluminum 
systems; collision-induced atomic dipole moments; T-R energy trans- 
fer between electronically excited atoms and ground state molecules; 
correlation between the anisotropy of polarizability and electron- 
density contour diagrams; high-field conduction in thin-film alkali 
halides; chemically induced electron polarization of t-butyl radicals 
in solution; nonlinear response of radical systems to modulated 
initiation; measurement of electron spin-lattice relaxation times; elec- 
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tron attachment to N2O in the gas phase; laser fluorescence of 
cyclohexadienyl radical in irradiated benzene crystals; kinetics of 
radical exchange between micelles and water; dynamics of probe 
molecules in a micellar environment; radiolytic reduction of colloi- 
dal silver bromide; characterization of structure in fatty acid aggre- 
gate systems; photochemical reactions of Cu(II) complexes with 
macrocyclic ligands; studies of Ni(III) macrocyclic complexes; rate- 
constant for oxidation of hydroxycyclohexadienyl radical by ferri- 
cyanide; alkoxyl radical reactions with lipids; luminescence from 
diarylcarbenes; excited-state reactions of 7-hydroxy-4-methyl cou- 
marin; photochronic aziridines; and photochemistry of acetylaceton- 
ate complexes of d® metal ions. (LK) 


15596 (COO—1763-53) Pulse radiolysis studies of fast reactions 
in molecular systems. Progress report, November 1976—October 
1977. Dorfman, L.M. (Ohio State Univ., Columbus (USA)). 1977. 
Contract EY-76-S-02-1763. 1lp. Dep. NTIS, PC A02/MF AO0l. 

Results from research in the following two areas are given: 
formation, properties, and reactivity of molecular ionic species in 
irradiated liquid systems; and pulse radiolysis of elementary reactions 
in protein function. (LK) 


15597 Gas phase infrared spectra of oxonium hydrate ions from 2 
to 5 yw. Schwarz, H.A. (Chemistry ment, Brookhaven Nation- 
al Laboratory, Upton, New York 11973). J. Chem. Phys.; 67: No. 12, 
5525-5534(15 Dec 1977). 

Infrared spectra of oxonium hydrate ions, generated by pulse 
radiolysis of argon containing small amounts of water vapor, have 
been measured using a signal averaging technique. The symmetric 
and antisymmetric OH stretch frequencies of the HsO* part of 
HyO,* are found at 3000 and 2660 cm~'. Hi:0;* frequencies are 
found at 2180, 2860, and 3200 cm~'*. In addition, bands at 3620 and 
3710 cm™', due to the outer water molecules are observed. Bands 
found during the growth of H9O,* at low water pressures are at 
3490, 3290, 3170, 2850, and 2700 cm™'. The 3490 cm™! frequency is 
attributed to HsO*. 


15598 Electron attachment to nitro compounds in liquid cyclo- 
hexane. Bakale, G.; Gregg, E.C.; McCreary, R.D. (Case Western 
Reserve University, Division of Radiation Biology, Department of 
Radiology, Cleveland, Ohio 44106). J. Chem. Phys.; 67: No. 12, 5788- 
5794(15 Dec 1977). 

The electron attachment rate constants of more than 50 nitro 
compounds (nitroaliphatic and mono- and poly-substituted nitroben- 
zenes) were measured in cyclohexane at 20 °C using a pulsed 
conductivity technique. Among the mono-substituted nitrobenzenes, 
a correlation between the electron attachment rate and the solute 
dipole moment was found. Application of the Smoluchowski— 
Debye equation for diffusion-controlled reactions to the electron 
attachment process with consideration of electron—solute dipole 
and induced dipole interactions permitted the calculation of attach- 
ment rate constants which agreed within 20 percent of the measured 
values for almost all of the mono-substituted nitrobenzene. The 
effects of solute structure on the electron attachment rate is also 
discussed. 


RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 


PROPERTIES OF RADIOACTIVE MATERIALS 


15599 (LA—7006-MS) Calculated x-ray powder diffraction pat- 
terns of plutonium. Roof, R.B. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Oct 1977. Contract W-7405-ENG-36. 27p. Dep. NTIS, PC 
A03/MF AOl1. 

The X-ray powder diffraction patterns of the six phases of 
plutonium were calculated for Cu Ka; (lambda = 1.540598 A.) The 
results listed are 2 theta, sin? theta, d values, integrated intensities, 
and diffraction indices hkl. 


15600 (LA—7016-MS) Catalysis studies. Taylor, T.N.; Ellis, 
W.P. (Los Alamos Scientific Lab., N.Mex. (USA)). Nov 1977. 
Contract W-7405-ENG-36. 40p. Dep. NTIS, PC A03/MF AOI1. 

The New Research Initiatives Program (NRIP) project on 
catalysis in Los Alamos Scientific Laboratory (LASL) Group CMB- 
8 has made significant progress towards performing the first basic in 
situ experimental studies of heterogeneous catalysis on solid com- 
pound surfaces in a LEED-Auger system. To further understand the 
surface crystallography of a possible catalyst compound, LEED- 
Auger measurements were made on UO.(approximately 100) vicinal 
surfaces. These (approximately 100) vicinal surfaces were shown to 
decompose irreversibly into lower index facets, including prominent 
(100) facets, at temperatures below those needed for creation of 
lowest index faceting on (approximately 111) vicinal surfaces. 
LEED examination of fully faceted surfaces from both types of UO2 
vicinal cuts did not show evidence of cyclopropane or propene 
chemisorption. The existing LEED-Auger system was modified to 
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allow catalytic reactions at approximately less than 107° torr. A 
sample holder, specifically designed for catalysis measurements in 
the modified system, was tested while examining single crystals of 
CoO and Cr2Os. Extensive LEED-Auger measurements were made 
on CoO in vacuo and in the presence of light hydrocarbons and 
alcohols plus H2O, NO, and NHs. No chemisorptive behavior was 
observed except with H2O in the presence of the electron beam. 
Although only examined briefly, the Cr2Os was remarkable for the 
sharp LEED features obtained prior to any surface treatment in the 
vacuum system. 


15601 (MLM—2462) Dissolution techniques. Silver, G.L. 
(Mound Lab., Miamisburg, Ohio (USA)). 11 Nov 1977. Contract 
EY-76-C-04-0053. 20p. Dep. NTIS, PC A02/MF AOI. 

This review contains 175 references to commonly encoun- 
tered dissolution problems. 


COMBUSTION CHEMISTRY 
REFER ALSO TO CITATION(S) 14193 


15602 (FE—2205-5) Computer techniques for determining flame 
temperature and composition. Desrosiers, R.E. (New Hampshire 
Univ., Durham (USA). Dept. of Chemical Engineering). 20 Mar 
1977. Contract EX-76-C-01-2205. 69p. Dep. NTIS, PC A04/MF 
AOl. 
This work was performed as part of a project to study 
article formation in flames. Knowledge of the species present at the 
ems front as well as the adiabatic flame temperature were consid- 
ered essential in this undertaking. A program written by D.R. Cruise 
at the Naval Ordnance Test Station (NOTS) at China Lake, Califor- 
nia, in 1964 to evaluate propellant systems was modified by G. 
Ulrich, P. Mudgett, and J. Toscano to perform the required calcula- 
tions on an IBM 1130 computer. This modified version of the NOTS 
propellant evaluation program (PEP) was then converted for use on 
the DEC-System-10 at UNH. Since it may be necessary in future 
work to modify the algorithms used in the computation, a thorough 
knowledge of the internal structure of this program had to be gained 
along with expertise in the general area of equilibrium computation. 
This manual is a report of the effort and was written to make this 
knowledge readily available to other investigators on the fly ash 
project. The first part of the manual describes the problems encoun- 
tered in large equilibrium computations and the theory behind the 
methods adopted in PEP. The second part is a detailed description 
of the program itself. 


15603 (FE—2446-2) Experimental study of chemically reacting 
turbulent free shear layers. Quarterly report, December 1976—March 
1977. Gould, R.K. (Aerochem Research Labs., Inc., Princeton, N.J. 
(USA)). Apr 1977. Contract EX-76-C-01-2446. 15p. (AeroChem- 
TN—174). Dep. NTIS, PC A02/MF AOI. 

The objective is to measure species concentrations and their 
statistical properties at points in well-characterized, chemically-reac- 
tive, turbulent flows. Such measurements are required for testing 
theories of reacting turbulent systems and as input to models which 
predict the behavior of practical combustors. The model chemical 
reaction to be used to study turbulent mixing/reacting flows is the 
NO/Os reaction. A photolysis/chemiluminescence technique is used 
to measure reactant concentrations, [NO] and [Os], and a product 
concentration, [NO2], simultaneously at points in the flow field. 
From such measurements, the required statistical quantities, i.e., 
probability density functions and correlations of reactants and prod- 
uct concentrations, will be developed. The demonstration of the 
feasibility of the photolysis/chemiluminescence technique is under- 
way. The magnitude and duration of the signals recovered from the 
PMT/sample-and-hold circuitry (required to allow the data to be 
submitted to and logged by the computer) are in agreement with 
those expected on the basis of calculations. Full scale experiments to 
accurately determine the sensitivity and accuracy of the measure- 
ment methods await programming of the computer to provide data 
logging and on-line data treatment. Anemometry measurements of 
the velocity field in the turbulent reactor have been initiated. 


15604 (FE—2446-3) Experimental study of chemically reacting 
turbulent free shear layers. Quarterly report, March 1977—June 1977. 
Gould, R.K. (Aerochem Research Labs., Inc., Princeton, NJ. 
(USA)). Aug 1977. Contract EX-76-C-01-2446. 20p. (AeroChem- 
TN—177). Dep. NTIS, PC A02/MF AO1. 

The demonstration of the feasibility of the photolysis/chemi- 
luminescence technique is underway. The computer program re- 
quired to perform data analysis automatically is almost completely 
developed; some tests to check its performance remain to be done. 
Prior to the development of the analysis software, single (laser) shot 
measurements of concentrations of NO and NOz in a nonreacting, 
premixed flow were performed. The limited data obtained indicate a 
scatter approximately equal to 6%, which is close to the accuracy 
expected for the concentrations employed. Initial measurements in 
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reacting, premixed O3;/NO2/NO/N2 flows using the analysis soft- 
ware show scatter approximately equal to 20% for runs comprising 
1000 measurements. This scatter is considerably more than expected. 
Whether and to what extent this excessive scatter is due to (i) mixing 
problems or (ii) problems with the data analysis computer program 
have yet to be resolved. A series of hot wire anemometer measure- 
ments of the average velocities and turbulence intensities was per. 
formed throughout a prototype flow field. The data show the flow 
field to be axisymmetric, with measured properties expected from 
the work of others on similar flows. Initial concentration measure- 
ments in a turbulent flow will be made in this well-defined prototype 
field. 


15605 (MERC/RI—77/5) Factors influencing formation of 
alkali sulfates in fossil fuel combustion. Wilson, J.S.; Gillmore, D.W. 
(Energy Research and Development Administration, Morgantown, 
W.Va. (USA). Morgantown Energy Research Center). Oct 1977. 
79p. Dep. NTIS, PC A05/MF A0O1. 

Alkali metal sulfates are known to be the principal corrodants 
of heat transfer surfaces in boilers and gas turbines. An experimental 
study of the gas phase reaction of alkali metals and sulfur oxides was 
made using a combustion chamber that simulated gas temperatures, 
velocities and residence times in a large pulverized-coal-fired boiler. 
The effects of physical mixing patterns generated by altering the 
burner configurations, as measured by stimulus-response residence 
time distribution measurements, were correlated with the conversion 
of alkali to sulfates in various portions of the furnace. Results 
established that nearly equilibrium levels of alkali sulfates form in the 
flame zone, dependent only on the physical mixing within the flame. 
The stimulus-response method of residence time distribution mea- 
surement correlated well with the extent of reaction achieved under 
three mixing conditions produced in the flame, and a prediction 
equation was developed relating the extent of reaction to holdback 
and the calculated equilibrium concentrations of alkali sulfates. The 
principal quantities of alkali sulfate were found to form in the 
primary flame zone of the furnace with the intensity of physical 
mixing controlling the near approach to calculated equilibrium 
levels. This result establishes the importance of vapor phase reac- 
tions and leads to the conclusion that successful combating must take 
place in this region. Additives, including kaolin, mica and calcium 
oxide, providing varying degrees of inhibition of sulfate formation in 
the flame with kaolin showing a definite beneficial effect. 
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FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 13653, 13654, 14977 


15606 (BDX—613-1950) Control system modeling of a centri- 
fuge. Vajdic, J.C. (Bendix Corp., Kansas City, Mo. (USA)). 1977. 
Contract EY-76-C-04-0613. 26p. (CONF-771206—14). Dep. NTIS, 
PC A03/MF AOl1. 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

Improved control of a centrifuge can be achieved by using a 
mathematical model. This model is a linear, time-invariant, second 
order model which relates the input to the output of the centrifuge. 
After the Z-transform of the model was taken, a digital computer 
program was written to implement the model. The model parameters 
were optimized through correlation of the theoretical output as 
compared with the actual output of the centrifuge. As a result, a 
model was developed that simulated the centrifuge. Traditionally, a 
desired centrifuge output was produced by an input which was 
determined by trial and error. However, using the model with the 
desired output curve, the necessary input can be calculated with the 
digital computer program. 


15607 (LA-UR—77-437) Nonlinear hydrodynamic forces on 
floating bodies. Nichols, B.D.; Hirt, C.W. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 4p. (CONF- 
770910—1). Dep. NTIS, PC A02/MF AO1. 

From 2. international conference on numerical ship hydro- 
dynamics; Berkeley, CA, USA (19 Sep 1977). 

Two- and three-dimensional SOLA codes were used to inves- 
tigate nonlinear and three-dimensional effects influencing the hydro- 
dynamic forces on floating cylinders. In particular, nonlinear effects 
arising during large amplitude swaying motions of a two-dimensional 
60° triangular cylinder are presented. The results of the numerical 
studies are compared with data and an interpretation of the observed 
nonlinear effects is discussed. A second study is presented that 
compares two- and three-dimensional calculations of the triangular 
cylinder in sway. Here the end effects associated with finite length 
cylinders are noted. Nonlinear finite amplitude effects for the three- 
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dimensional triangular cylinder are also studied. Finally, some results 
are presented for other nonlinear forces experienced by cylinders in 
two- and three-dimensional situations. 


15608 (PB—270084) Design, developmer‘, and demonstration of 
a fine particulate measuring device. Final report July 1973—August 
1975. Lilienfeld, P.; Anderson, D.P.; Cooper, D.W. (GCA Corp., 
Bedford, Mass. (USA). GCA Technology Div.). Apr 1977. 132p. 
(GCA-TR—76-27-G; EPA—68-02-1341). NTIS PC A07/MF AOl. 

The design, development, and testing of a fine particulate 
source monitoring instrument for real-time measurement of mass 
concentration as a function of aerodynamic particle size are de- 
scribed. It includes a literature review and selection of the operating 
principle on which the instrument is based. The descri device 
size-segregates particulates using inertial jet-to-plate impaction on a 
continuously moving substrate, and determines collected mass using 
beta radiation attenuation. The collection-detection system consists 
of a 7-impaction-stage cascaded configuration for direct insertion 
into a stack, with beta mass sensing at each collection stage. The 
program’s initial objective--to develop an instrument that could be 
operated at up to 260°C--could not be met because the beta detectors 
failed to operate satisfactorily when exposed to such temperatures. 
However, the instrument was completed and tested satisfactorily in a 
test tunnel at room temperature. 


15609 (SAND—77-0622C) Measurement of suspension loads 
and determination of suspension reliability for a store in the F-111 
weapons bay. Meyer, S.D.; Paez, T.L. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. Sip. (CONF- 
771050—1). Dep. NTIS, PC A03/MF AO1. 

From 4.:JTCG aircraft/stores compatibility symposium; Ft. 
Walton, FL, USA (12 Oct 1977). 

The dynamic store suspension environment in an open bay of 
the F-111 aircraft is under investigation. This experimental study 
was prompted by the uncertainties relative to the loads on the store 
suspension system which result from the severe aerodynamic envi- 
ronment in the open bay. Because of the complex flow field which 
exists, the loads on the swaybraces, vertical chocks, horizontal 
chocks, and lugs are not amenable to accurate analytical predictions. 
In an effort to verify that a store is capable of bay erage the loads 
experienced during carriage to the performance limits of the aircraft, 
an experimental buildup program was undertaken and is currently in 
progress. This paper discusses the design of the unit which is being 
used to measure the random loads on the suspension system during 
open-door carriage and the methods used to establish the reliability 
of the store suspension system. A numerical example shows that the 
suspension system of the store under consideration is highly reliable. 


15610 (SAND—77-1007C) Influence of nosetip shape on bound- 
ary layer transition in arc heated jets. Auerbach, I. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 
27p. (CONF-780104—1). Dep. NTIS, PC A03/MF AO1. 

From 16. aerospace sciences meeting; Huntsville, AL, USA 
(16 Jan 1978). 

The effect of model shape on the graphite recession rate and 
boundary layer transition was studied in an arc jet over the pressure 
and enthalpy ranges of 0.99 to 20.7 MPa (9.8 to 204 atm) and 3416 to 
15640J/g (1470 to 6730 Btu;lb), respectively. Hemispheric, flat-faced 
and conic cylindrical models were used. It was found that resistance 
to transition occurs in the order of flat-faced > conic > hemispheric 
shape. Evidence of this behavior is provided in terms of the relative 
ablation rates associated with each shape and the times-to-transition. 
The differences in resistance to transition are appreciable and sug- 
gest that reentry vehicles would benefit with respect to nosetip 
shape change by changing from the conventional hemispheric shape 
to a conic or, preferably, a flat-faced configuration. 


15611 (SAND—77-1826C) Sandia Laboratories automated 
equipment management system in use by the process-fabrication orga- 
nization, Gonzales, J.F. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 8 Nov 1977. Contract EY-76-C-04-0789. 10p. (CONF- 
771142—2). MF AOl. 

From IMOG maintenance seminar; Miamisburg, OH, USA 
(14 Nov 1977). 

The Automated Equipment Management System as used by 
Organization 9500 at Sandia Laboratories consists of a number of 
computer programs written in COBOL for the Univac-1108 Com- 
puter. They are organized into four sections: inventory, preventive 
maintenance, repair and maintenance history, and the repair/replace- 
ment schedule. The system was written as a number of programs to 
provide the greatest amount of flexibility during development and to 
permit operation to begin earlier. When the system is put into the 
SS control environment, several program executions will be 

andled by one run by using “ADD” elements containing the proper 
control stream commands for multiple executions. The system uses 
four special files, one for each of the major sections, and it uses the 
corporate master equipment file. The special files are keyed to the 
corporate master file by the S-number. Each of these files is updated 
by using the corporate master file. Since the corporate master file 
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must keep track of the transfers of equipment, organization name and 
number changes, and other things; using this file for updating the 
special files saves much duplication of effort. The special files 
contain some redundant information, usually the nomenclature and 
location. The input that must be made to the special files is (1) the 
input of the current repair and maintenance data (2) editing of data 
to correct an error in a file, (3) the data to reconcile the inventory 
file and the corporate master file and to provide feedback of inven- 
tory to update the corporate file. 


15612 Single-spindle aspheric figuring with flexible pads. Brown, 
N.J. (Univ. of California, Livermore). Opt. Lett.; 1: 33-34(Jul 1977). 

The pressure and relative velocity at any point under a 
polishing pad are shown to be identical to those under the pad center 
when averaged over a number of cycles. This allows the wear 
calculations for parameters such as stroke, load, dimensions, rpm, 
pad, and wear constants to be performed on a hand calculator 
instead of a large computer. 


15613 Extra-axial rotating piston compressor with screw-geared 
rotors and adjustable cover plate. Schibbye, L.B. (to Svenska Rotor 
Maskiner AB, Nacka). German(FRG) Patent 1,628,382/C/. 7 Apr 
1977. 15p. (In German). 

5 figs. 

The invention is based on the task to design the adjusting 
device for the cover plate of an extra-axial rotating piston compres- 
sor in such a way that no parts protruding from the closed compres- 
sor casing are required, and that the position of the cover plate can 
be adapted exactly and in a non-oscillating way to the desired 
capacity. According to the invention, this task is solved with a 
compressor of the type mentioned above by providing for actuation 
of the cover plate a servomotor, being acted upon by the pressurized 
coolant and controllable by means of a valve device, whose piston 
rod, fastened to the cover plate and to a servomotor piston, is a tube 
and forms the feed line to the cavity of the cover plate for the 
coolant. 


15614 Piezoelectric motor. Veith, R. (to Siemens A.G., Berlin 
(Germany, F.R.); Siemens A.G., Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,537,760/A/. 10 Mar 1977. 15p. (In German). 

The invention concerns a piezoelectric motor with flexible 
elements made of laminated piezoceramic plates, which are perma- 
nently polarized in direction of their thickness and which have 
plating on both sides. According to invention specifications, the 
opposite platings of a plate are connected electrically through a 
diode, whereby the diode is blocked when there is a voltage which 
supports permanent polarization. Further it is suggested that a Zener 
diode be connected in series with the diode whose current direction 
is ——— to that of the diode and which has a starting voltage 
smaller than that of the depolarized voltage of the plate. Finally, it is 
proposed that a zinc-oxide varistor be connected in series with one 
of the platings of the plates whose absolute value of the starting 
voltage is smaller than the depolarizing voltage of the plates. 


15615 Using helical screws for solids handling. Bates, L. Chem. 
Eng. (N. Y.); 84: No. 5, 183-186(Feb 1977). 

Screw conveyors, feeder screws, hopper extraction screws, 
and screw elevators are described. 


15616 Method and equipment for the adsorption of water vapor 
m gases, preferably air. Graeff, R.W. German(FRG) Patent 
a 18 Nov 1976. 8p. (In German). 
igs. 

The patent claims deal with a method for the selective 
adsorption of water vapour from gases, preferably air. The equip- 
ment designed for this consists of two or more chambers filled with 
adsorbents which can be used alternately or in cyclic sequence in an 
adsorption or regeneration circuit by valves or slide valve gears. At 
least one chamber at a time of the gas to be dried and at least one 
other chamber of heated air for regeneration is flowed through. A 
blower and heat source to heat the air are included in the regenera- 
tion circuit. In order to increase the efficiency or to reduce the 
energy expenditure for heating the air, the regeneration air is only 
recycled after completion of one part of the regeneration time of a 
chamber back into this chamber and/or into the sequential regenera- 
tion chamber. 


15617 Motor preventive maintenance: the key to trouble-free 
operation. Keady, R.J.; Merrill, E.F. (Westinghouse Electric Corp., 
Pittsburgh). Proc. Am. Power Conf.; 38: 870-875(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The organization of a meaningful and reasonable preventive 
maintenance program for electric motors is discussed. 


15618 (DOE-tr—5) Peltier heat pumps. Lundqvist, D. [nd]. 
Translation of Swedish report. 9p. Dep. NTIS, PC A02/MF AOI1. 

The principles of solid state physics involved in Peltier heat 
pumps are discussed. These heat pumps rely upon the thermal and 
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electrical properties of conductor or semiconductor materials, e.g., 
bismuth tellurides, to effect, as a result of applying an electrical 
current, the transmission of heat and energy from a cooler soldered 
point which becomes cooler to a warmer soldered point which 
becomes warmer. The Peltier heat pump has the following advan- 
tages: a high degree of efficiency within a limited temperature range; 
excellent comfort with practically noiseless operation; high reliabil- 
ity; rapid and simple reversal from heating to cooling; and flexible 
regulation. The Peltier heat pump has the following disadvantages: it 
does help solve the problem of top effect discharge; its heat efficien- 
cy is the worst when it should be best; with single-phase supply, it 
requires additional rectifiers, designed for the high voltage supply; 
and the price for the equipment remains high. The maximum electri- 
cal effect costs about 4.5 krona/kW installed. Therefore, anticipated 
applications should be limited to equipment where the above-calcu- 
lated requirements are estimated to be high, and where possible 
future technical requirements justify the high investment costs that 
existed for the railroad cars. 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 14600, 14601, 14602, 15237, 
15745, 15765, 15767, 15789, 16238, 16239, 16244, 16245, 16246, 
16247, 16248, 16249, 16251, 16252 


15619 (CONF-771029—19) Effect of a continuous resistive tran- 
sition on self-field instability. Dresner, L. (Oak Ridge National Lab., 
Tenn. (USA)). 1977. Contract W-7405-ENG-26. 4p. Dep. NTIS, PC 
A02/MF AOl. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Composite superconductors develop resistance continuously 
rather than suddenly as transport current increases. This means that 
the distribution of current among the filaments in a composite 
conductor is determined not only by their inductive coupling but 
also by the longitudinal resistance they develop as they begin to 
carry current. The current distribution has been calculated taking 
into account the continuous nature of the resistive transition for a 
composite being charged at a uniform rate. The results show that 
slowly charged conductors are much more stable against self-field 
instability than is indicated by purely inductive calculations. 


15620 (CONF-771029—105) Integrated composite conductor for 
the LCS program. Zeitlin, B.A.; Walker, M.S.; Heinrich, J.P.; Fietz, 
W.A. (Intermagnetics General Corp., Guilderland, N.Y. (USA); Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. Sp. Dep. NTIS, PC A02/MF AOI1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The design of a 10 kA 8 T conductor intended for the LCS 
test program is presented. The interaction of mechanical, thermal, 
and electrical design requirements are emphasized in the selection of 
the basic conductor configuration. Evolution of the conductor 
design from its inception to the final manufactured configuration is 
traced. Details of the conductor configuration, a steel core about 
which composite rectangular superconducting elements are cabled, 
will be given. Using the parameters of this configuration, calcula- 
tions of electrical loss from a 0.35 T/second and 0.15 T/second pulse 
are presented. Consideration of possible mechanical motion from the 
pulsed field is also discussed and analyzed. 


15621 (CONF-771029—106) Investigation of current transfer in 
built-up supercunductors. Miller, J.R.; Dresner, L.; Lue, J.W. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 2ip. Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Superconductors carrying 10 kA or more have been widely 
suggested for use in fusion research and reactor magnets. Built-up or 
cable conductors have been proposed in which superconductor is 
concentrated in part of the conductor or part of the strands while the 
stabilizer occupies the rest. This scheme leads to substantial saving in 
manufacturing cost and to reduction of ac losses. Simplified analysis 
indicates that the current transfer from superconducting wire to 
normal wire takes place over a characteristic length depending on 
the resistivity of the contact barrier, the resistivity of the stabilizer, 
and the geometry of the conductor. Furthermore, the cold-end 
recovery suffers a reduction. Two types of conductors were con- 
structed for the experimental test. Triplex conductors consisting of 
either three superconducting wires or two superconducting plus one 
copper wire were used to simulate cables. Laminated superconduc- 
tor and copper strips with different soldering bonds were used for 
build-ups. Normal zone propagation and recovery experiments have 
been performed and results are compared with the theory. 


15622 Junction arrays for superconducting and nonsuperconduct- 
ing application. Wang, S.; Tsang, W.T. (to Secretary of the Air 
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Force). US Patent 4,011,574. 8 Mar 1977. Filed date 12 Aug 1975. 
4p. 

An article and method are described for fabricating one and 
two dimensional arrays of superconducting and normal junctions by 
depositing metal films on photoresist gratings. In one mode, super- 
conducting Josephson junction arrays of the Dayem bridge type are 
fabricated by scratching a groove across the grating with a sharp 
diamond point. 


15623 Rotary electrical machines comprising a superconductive 
winding. Boyer, L. (to Agence Nationale de Valorisation de la 
Recherche). US Patent 4,001,617. 4 Jan 1977. Priority date 7 Jun 
1974, France. 6p. 

A rotary motor has a superconducting freely spinning field 
winding, ac armature windings and electrically conductive screen 
means connected to an output shaft. The field winding consists of a 
flat winding delivering a magnetic field whose lines of flux are 
parallel to the axis. The armature winding straddles the field winding 
and is separated therefrom by the screen means. 


15624 Superconducting machine having wound damper-shield 
winding. Kirtley, J.L. Jr.; Smith, J.L. Jr. (to Massachusetts Inst. of 
Tech.). US Patent 3,999,091. 21 Dec 1976. Filed date 13 Nov 1974. 
8p. 

A superconducting machine having a wound damper-shield 
winding disposed in the cold region of the machine and having 
electrical leads to a warm region is described. Electric current 
control means at the warm region is connected to the leads and acts 
to pass current in a predetermined pattern as a function of voltages 
that appear across the leads as a consequence of transients in the 
machine. 


15625 Josephson junction device having intermetallic in elec- 
trodes. Lahiri, S.K. (to International Business Machines Corp.). US 
Patent 3,999,203. 21 Dec 1976. Filed date 20 Nov 1975. 14p. 

A Josephson junction device is described which has interme- 
tallic compounds in its electrodes to reduce stress relaxation, such as 
hillock growth, during temperature cycling. The intermetallic com- 
pounds are present in only the base electrode or in both the base 
electrode and the counter electrode. For lead electrodes, intermetal- 
lics of gold, platinum, palladium, magnesium, tellurium, etc. are 
suitable. Other superconductors and their intermetallics can also be 
used for the electrode structures. Low tunneling resistance and high 
Josephson current result, and the tunneling barriers are uniform and 
dense. 


15626 Superconducting apparatus for converting microwaves into 
work. Dick, G.J. (to Secretary of the Navy). US Patent 3,995,433. 7 
Dec 1976. Filed date 3 May 1976. 18p. 

A superconducting microwave engine that achieves mechani- 
cal to microwave energy conversion or microwave to mechanical 
energy conversion is described. Such is accomplished by employing 
a superconducting resonator to increase the decay time of the 
microwaves inside the resonator and thereby provide the resonator 
with sufficient time to adiabatically deform and change its eigen- 
frequency so as to effect a change in the frequency and correspond- 
ing energy state of such microwaves in accordance with the Boltz- 
mann-Ehrenfest Theorem. The invention may be in the form of a 
cylindrical cavity and piston combination, a cavity and vibration 
diaphragm combination, or a cylindrical cavity and concentric rotor 
combination. 


15627 Superconductive magnetostatic printer. Young, E.F. (to 
Xerox Corp.). US Patent 3,995,278. 30 Nov 1976. Filed date 29 Sep 
1975. 14p. 

An apparatus is described for producing viewable images 
wherein a character pattern comprised of modulated radiant energy 
is transmitted onto a surface of superconducting material disposed in 
an external magnetic field. The external magnetic field is less than a 
critical field value such that the transmitted modulated radiant 
energy is effective to maintain certain portions of the surface of 
superconducting material in their respective normal states in accor- 
dance with the character pattern when the ambient temperature is 
decreased below a critical temperature value, whereby magnetic flux 
penetrates said certain portions. Upon decreasing the ambient tem- 
perature, the superconductivity of said superconducting material is 
obtained and the penetrated magnetic flux is trapped in said certain 
portions to form a magnetostatic latent image of the transmitted 
character pattern. Alternatively, the superconducting material ini- 
tially admits of its superconducting state and the transmitted modu- 
lated radiant energy is effective to quench the superconductivity of 
certain portions thereof whereby magnetic flux penetrates said cer- 
tain portions. The penetrated magnetic flux is trapped in said certain 
portions upon the restoration of the superconductivity thereof. 


15628 Winding support structure for superconducting rotor. Las- 
karis, E.T. (to General Electric Co.). US Patent 3,991,333. 9 Nov 
1976. Filed date 20 Aug 1975. 6p. 
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Rigid support for the rotor winding of a superconductive ac 
generator is achieved by combining a plurality of modular racetrack- 
shaped sections to form the winding. Each section is separately 
supported to withstand the centrifugal forces and load forces on the 
winding during operation. The windings and support members are 
machined in close tolerance, and the support member material is 
selected so that differential thermal contraction during cooldown 
results in an interference fit and compression at the winding-support 
interface. 


15629 Superconductive sensing circuit for providing improved 
signal-to-noise. Hamel, H.C.; Terlep, K.D. (to International Business 
Machines Corp.). US Patent 3,987,309. 19 Oct 1976. Filed date 23 
Dec 1974. 10p. 

A superconductive sensing circuit having improved signal-to- 
noise ratio is provided for use with logic circuits using logic switch- 
ing devices. The sensing circuit includes a first and second branch in 
parallel wherein the first branch includes a Josephson switching 
device. The first branch also includes a first inductance and the 
second branch includes an inductance greater than or equal to the 
first inductance. The Josephson device in the first branch of the 
sensing circuit is biased to switch into its finite voltage state so that 
the gate current from the logic circuit is directed to the second 
sensing branch. The Josephson device in the first branch automati- 
cally resets to its no voltage state so that subsequent input current is 
divided between the two branches inversely proportional to the 
inductances therein. This subsequent current in the first branch of 
the sensing circuit is sensed and is indicative of the switching of one 
or more of the logic devices in the logic circuit. 


15630 Phase-to-pulse conversion circuits incorporating Josephson 
devices and superconducting interconnection circuitry. Zappe, H.H. 
(to International Business Machines Corp.). US Patent 3,983,546. 28 
Sep 1976. Filed date 23 Jan 1975. 14p. 

Josephson tunneling devices are used as parametrons in cir- 
cuits for logic and memory. Parametron circuits are used as input 
devices to conventional pulsed Josephson tunneling device circuitry, 
and as output devices from pulsed Josephson tunneling device cir- 
cuitry. Therefore, transfers from phase information to pulse informa- 
tion and from pulse information to phase information are obtained. 
Interconnection between superconducting circuit chips is achieved 
using Josephson tunneling parametrons and Josephson tunneling 


detectors. Another interconnection scheme uses capacitive coupling 
between superconducting circuit chips without physical interconnec- 
tions therebetween, and employs Josephson tunneling devices on 
separate chips for the receiving and sending circuitry. 


15631 Support structure for ripped superconducting magnet. 
Boom, R.W.; Peterson, H.A. (to Wisconsin Alumni Research Foun- 
dation). US Patent 3,980,981. 14 Sep 1976. Filed date 5 Aug 1974. 
8p. 

An electrical magnet having at least one turn of electrical 
conductor which is continuously rippled in small radius arcs around 
its larger circumference is described. Each ripple in the conductor is 
formed to lie in a plane normal to the net magnetic field experienced 
by that ripple. For the special case of a planar turn of conductor, the 
ripples lie in substantially the same plane as the conductor turn itself. 
When current is flowing in the rippled conductor, the conductor 
will experience a magnetically induced force directed outward 
normal to the conductor. To oppose this outwardly directed force, 
the conductor is provided support by means which engage the 
conductor at the inner portions of the conductor between the ripples 
therein. The support means may consist of members or columns 
extending to a solid circular wall as, for example, a wall formed in 
bedrock. The tensile load in the rippled conductor is much less than 
in an unsupported large radius circular conductor, and, in addition, 
the rippled conductor is capable of undergoing expansions and 
contractions without building up damaging strain levels in the con- 
ductor. A superconducting rippled conductor magnet may be ther- 
mally insulated from warm support structure by thermal shields and 
vacuum dewars which are also rippled. 


15632 Method and apparatus for the continuous, contactless test- 
ing of a long conductor which consists at least partially of supercon- 
ductive material. Voigt, H.; Rupp, G. (to Siemens AG). US Patent 
3,976,934. 24 Aug 1976. Priority date 1 Jul 1974, German, Federal 
Republic of (F.R. Germany). 10p. 

A method and apparatus are described for the continuous, 
contactless testing of a long conductor which consists at least 
partially of superconductive material in which the conductor is 
moved, with the superconductive material in the superconducting 
state, through an external magnetic field which induces shielding 
currents in the superconductive material, while the magnetic field 
produced by these shielding currents is measured. 


15633 Trimmed superconductive magnetic pickup coil circuits. 
Rorden, L.H. (to Develco, Inc.). US Patent 3,956,690. 11 May 1976. 
Filed date 21 Jan 1974. 8p. 
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A primary superconductive magnetic field component or 
gradient pickup coil circuit is trimmed by means of one or more 
auxiliary superconductive trim coil circuits electromagnetically 
coupled to a magnetic flux sensor for sensing the magnetic flux 
coupled to the sensor by said primary and auxiliary coil circuits. The 
trim coils each have their respective magnetic axes oriented ortho- 
gonally for independent adjustment of trim. An adjustable magnetic 
shield is provided surrounding each of the respective trim coils for 
varying the coupling between the respective trim coil and the 
magnetic field. In this manner transverse and axial balance or trim- 
ming of the primary pickup coil circuit is obtained by os the 
positions of the respective magnetic shields around each of the 
respective trim coil circuits. In a preferred embodiment, there are 
three mutually orthogonal trim coil circuits. 


15634 Superconducting machine having flexible shield means op- 
erable to protect the superconducting field winding against transients. 
Kirtley, J.L. Jr.; Wilson, G.L. (to Massachusetts Inst. of Tech.). US 
Patent 3,956,648. 11 May 1976. Filed date 13 Nov 1974. 8p. 

A superconducting machine is described wherein the field 
winding and associated elements in the cold region of the machine 
are protected against transients by a flexible, electrically conductive 
outer shield means that interacts with an inner conductive shell in a 
way that causes the magnetic field to be compressed between the 
shield and the shell, thereby to transmit mechanical radial forces 
between the two. 


15635 Vacuum insulated a-c superconducting cables. Graneau, P. 
(to Massachusetts Inst. of Tech.). US Patent 3,947,622. 30 Mar 1976. 
Filed date 3 Jan 1975. 4p. 

A three-phase Liet-velbine superconducting cable is de- 
scribed having three hollow superconductors in a trefoil configura- 
tion and three heat shields disposed radially outward from the 
superconductors, all enclosed in an evacuated pipe. The heat shields 
are also in a trefoil configuration; they are electrically isolatd from 
one another, from the superconductors, and from ground in order to 
suppress the flow of induced currents. The pipe provides mechanical 
protection of the foregoing elements, serves as vacuum vessel and 
carries the a-c shielding current induced by the cable load current. 


15636 Superconductive circuit level converter. Hamel, H.C. (to 
International Business Machines Corp.). US Patent 3,943,383. 9 Mar 
1976. Filed date 23 Apr 1974. 8p. 

A binary circuit is provided having a first and second Joseph- 
son device connected in series, each of the devices exhibiting a 
superconductive state and a resistive state. A first circuit is connect- 
ed in parallel with the first device and has current flowing therein 
when the first device switches to the resistive state. A second circuit 
is connected in parallel with the second device and has current 
flowing therein when the second device switches to the resistive 
state. Each of these circuits has a common connection between the 
first and second Josephson devices. Control current means are 
provided associated with each of the Josephson devices for selec- 
tively switching the devices to the resistive state. 


15637 Device for securing a superconductive exciter winding in 
the rotor of a turbogenerator. Abolins, A.; Massar, E.; Weghaupt, E. 
(to Kraftwerk Union AG). US Patent 3,942,053. 2 Mar 1976. Priority 
date 6 ~~ 1973, German, Federal Republic of (F.R. Germany). 8p. 

A device is described for securing a superconductive exciter 
winding in a thermally insulating, thermally elastic and short-circuit 
proof manner within the rotor of a turbogenerator. The rotor has a 
body part formed as a hollow cylinder, including telescoping inter- 
mediate cylinders disposable within the hollow cylinder spaced from 
and coaxial to one another and to the hollow cylinder, the intermedi- 
ate cylinders forming cold shields and damping means, the hollow 
cylinder being closed at both ends. A support cylinder is located 
within and spaced from the innermost of the telescoping intermedi- 
ate cylinders and adapted to support a superconductive exciter 
winding on the inner side. Means are provided for connecting the 
cylindrical rotor body part through the intermediatee cylinders to 
the support cylinder force-lockingly yet resilently in radial direction 
and free to expand in axial direction, the spaces between the cylin- 
ders being evacuated so as to insulate the cylinders thermally one 
from the other. Cooling circuits maintain the cylinders individually 
at varying temperature levels. 


15638 Image producing technique of superconducting material in 
a magnetic field. Young, E.F. (to Xerox Corp.). US Patent 3,929,477. 
30 Dec 1975. Filed date 15 Feb 1973. 16p. 

A method of producing viewable images is disclosed in accor- 
dance with the teachings of the present invention wherein a charac- 
ter pattern comprised of modulated radiant energy is transmitted 
onto a surface of superconducting material disposed in an external 
magnetic field. The external magnetic field is less than a critical field 
value such that the transmitted modulated radiant energy is effective 
to maintain certain portions of the surface of superconducting mate- 
rial in their respective normal states in accordance with the charac- 
ter pattern when the ambient temperature is decreased below a 
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critical temperature value, whereby magnetic flux penetrates said 
certain portions. pn decreasing the ambient temperature, the 
superconductivity of said superconducting material is obtained and 
the penetrated magnetic flux is trapped in said certain portions to 
form a magnetostatic latent image of the transmitted character 
pattern. The magnetostatic latent image is then developed to form a 
viewable image of the character pattern. Alternatively, the super- 
conducting state and the transmitted modulated radiant energy is 
effective to quench the superconductivity of certain portions thereof 
whereby magnetic flux penetrates said certain portions. The pene- 
trated magnetic flux is trapped in said certain portions upon the 
restoration of the superconductivity thereof. 


15639 Magnetometer using superconducting rotating body. 
Fletcher, J.C.; Saffren, M.M.; Elleman, D.D. US Patent 3.924,176. 2 
Dec 1975. Filed date 11 Nov 1974. 12p. 

A method and apparatus for measuring the strength and 
direction of an unknown magnetic field are disclosed. A freely 
rotatable suspended superconducting body, such as a sphere, is 
maintained at a superconducting temperature. A magnetic field to be 
measured induces super current flow on the sphere’s surface. The 
induced current causes the sphere to rotate at a rate that is propor- 
tional to the strength of the field, and the axis of rotation of the 
sphere aligns with the direction of the magnetic field to be measured. 
An operator applies current to orthogonal electro-magnetic coils 
arranged relative to the sphere so as to apply variable magnetic 
fields to the sphere. Varying the current and the resulting fields nulls 
out the effect of the magnetic field to be measured. As the field is 
nulled out, the angular momentum generated by the superconduct- 
ing current flow is reduced to zero and the sphere stops rotating. An 
operator or an optical monitoring system determines the amount of 
current required by the electro-magnetic coils to achieve nulling. 
The measurement of the nulling currents thus can indicate the 
direction and strength of the unknown magnetic field. 


15640 Bearing for the rotor of a dynamo-electric machine pro- 
vided with a superconducting winding. Ross, J.S.H. (to BBC Brown 
Boveri and Co., Ltd.). US Patent 3,919,571. 11 Nov 1975. Priority 
date 7 Dec 1972, Switzerland. 4p. 

The rotor of an electrical machine comprises two concentric 
parts one of which, preferably the outer part being in a region of 
normal temperature, the other part of the rotor, preferably the inner 
part being in a region of low temperature and provided with a 
superconducting winding. The two parts of the rotor are rigidly 
joined together at one end thereof, preferably at the driving end, 
whereas at the other end of the rotor, preferably the non-driving 
end, the two rotor parts are provided with their own bearing 
journals located in a bearing box common to both journals. 


15641 Superconductive gradiometric device. Nicol, J. (to Secre- 
tary of the Navy). US Patent 3,916,248. 28 Oct 1975. Filed date 6 
Apr 1970. 8p. 

A gradiometer in which two superconductive identical sens- 
ing coils are aligned with their axes parallel is described. The coils 
are spaced from one another along a common or another axis. The 
coils are series connected in opposition so that any net current 
flowing therein induced by a common field is proportional to a 
gradient in the field component parallel to the axes of the coils. This 
net current is detected by a superconductive sensor such as a 
Josephson magnetometer tightly coupled to a drive coil connected 
as a load across the sensing coils, the superconductive sensor and the 
drive coil being magnetically shielded from the field to which the 
sensing coils are exposed. A ranging system is formed of two such 
gradiometers by aligning the latter along a field gradient from a 
magnetic field source, obtaining scaled sum and differences of the 
signals from the gradiometers and providing the ratio of the sum and 
difference. The resulting ratio is proportional to the distance from 
the gradiometer to the field source. 


15642 Superconducting magnet with ribbon-shaped conductor. 
Albrecht, C.; Lamatsch, H. (to Siemens AG). US Patent 3,913,044. 
14 Oct 1975. Priority date 17 Nov 1972, German, Federal Republic 
of (F.R. Germany). 8p. 

An improved ribbon-shaped conductor is made up of several 
individual conductors each containing a plurality of superconductors 
in which the individual conductors are fastened side-by-side on a flat 
side of a reinforcing strip with mutual spacing between individual 
conductors to provide a ribbon-shaped conductor which substantial- 
ly reduces the excitation build-up losses caused by transversal cur- 
rents in superconducting magnet coils. 


15643 Multilayered thin film superconductive device, and method 
of making same. Notarys, H.A.; Mercereau, J.E. (to California Inst. 
of Tech.). US Patent 3,911,333. 7 Oct 1975. Filed date 5 Nov 1973. 
16p. 

Techniques are disclosed for fabrication of superconducting 
thin film structures which show Josephson-like effects and which 
allow fabrication of standard components, such as resistors and 
capacitors in circuits. Superimposed thin films of selected metals are 
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deposited, at least one of which is superconducting, and all of which 
are stable (i.e., will not diffuse and are sufficiently inert to be 
chemically stable under normal use). The thin films are all effective- 
ly removed around the desired structure by anodization through a 
photoresist mask or by ion beam etching. A structure which shows a 
Josephson-like effect is produced by so manipulating the thin films 
that a thin line region across a narrowed section of the layered thin 
films is produced with a lower transition temperature than in the 
surrounding layered films. This is done by altering the ratio of the 
thickness of the superconductive thin film to the thickness of the 
nonsuperconductive thin film in the thin line region and controlling 
the dimension, 1, of the thin line region in the direction of current 
flow. 


15644 ac powered, thyristor-switched electric motors having su- 
perconducting fields. Smith, J.L. Jr. (to Massachusetts Inst. of Tech.). 
US Patent 3,909,684. 30 Sep 1975. Filed date 22 Mar 1974. 12p. 

An electric motor using thyristor switches to allow connec- 
tion to an ac supply voltage is described. The thyristor switching is 
accomplished in part, by the use of a sensor which notes and uses 
relative positions of the magnetic fields of the armature and of the 
field to change the gate voltage applied to the thyristor and, in part, 
by the ac system voltage that serves to bias the thyristor. Switching 
is timed to cause the armature magnetic axis to lead the field 
magnetic axis by about 90 electrical degrees, thereby providing a 
motor that operates from an ac line yet exhibits the speed-control 
characteristics of a separately excited dc motor. The concept dis- 
closed in particular is useful in connection with superconducting 
machines that, because of size, are not ordinarily considered to be 
operable in the dc mode. 


15645 Superconductive logic circuit utilizing Josephson tunnel- 
ling devices. Hamel, H.C. (to International Business Machines Corp.). 
US Patent 3,904,889. 9 Sep 1975. Filed date 29 Jun 1973. 8p. 

A logic circuit utilizing Josephson tunnelling devices capable 
of providing a logical OR or NOR indication in a multi-phase time 
application is provided. A first current flows through a supercon- 
ducting circuit having a first and second parallel branch. A plurality 
of Josephson devices are connected in series in the first branch of the 
superconductive circuit and a single Josephson device is located in 
the second branch of the circuit. A control means associated with 
the single Josephson device is operated at a first phase time for 
switching the device to its finite voltage state and, accordingly, 
causing the first current to flow through the first branch of the 
circuit. Further control means are associated with the plurality of 
Josephson devices in the first branch to cause one or more of the 
devices to switch to its finite voltage state at phase two time thereby 
causing the first current to switch back to the second branch. Output 
circuit means are associated with each branch of the circuit operable 
at phase three time for producing an output indicative of the current 
flow in the branch. 


15646 Method for the manufacture of a tubular conductor useful 
for superconducting cables. Diepers, H.; Muesebeck, H. (to Siemens 
AG). US Patent 3,900,947. 26 Aug 1975. Priority date 9 Mar 1973, 
German, Federal Republic of (F.R. Germany). 8p. 

A method is described for manufacturing a tubular conductor 
consisting of a niobium layer and a copper layer. A layer of 
electrolytic copper is melted onto one side of a niobium tube in a 
vacuum with the residual gas pressure of no more than 10~‘ torr. 
The tube section is drawn in several cold drawing passes to reduce 
the outside diameter and wall thickness of the tube to form a longer 
tube, to thereby permit easy production of a seamless tube, particu- 
larly useful for superconducting cables. The tube has good mechani- 
cal, thermal and electrical contact between the niobium and copper 
layers. 


15647 Balanced superconductive transmission line using Joseph- 
son tunnelling devices. Cain, R.G. (to International Business Ma- 
ge Corp.). US Patent 3,886,382. 27 May 1975. Filed date 27 Dec 
1973. 8p. 

Superconductive circuitry is described which consists of a 
transmission line having a terminal at each end thereof across which 
the output is measured, and which includes a plurality of pairs of 
Josephson tunnelling devices. Each Josephson tunnelling device of a 
pair is located in the transmission line equally distant from opposite 
end terminals thereof so that the transmission line is balanced. Each 
of the Josephson tunnelling devices has a zero voltage and a finite 
voltage state. Control means are provided for simultaneously con- 
trolling the voltage switching point of each Josephson device of 
each pair of said Josephson devices. The transmission line is pulsed 
with a current so that each Josephson tunnelling device of each pair 
of devices which are biased by the control means will switch into the 
finite voltage state causing reflections in the transmission line in a 
balanced manner so that the transmission line stabilizing time is 
minimized. 





1624 ENERGY RESEARCH ABSTRACTS 


15648 Superconductive coil wrapped with glass fiber yarn. Good, 
J.A. US Patent 3,875,673. 8 Apr 1975. Priority date 23 Oct 1972, 
United Kingdom of Great Britain and Northern Ireland (UK). 4p. 

A superconductive coil comprising a winding of supercon- 
ductive wire is described. At least one yarn of glass fibre is wound 
helically around the wire, and epoxy resin impregnated into the 
assembly. 


15649 Stator winding support structure for dynamo-electric ma- 
chines provided with a superconducting rotor winding. Ross, J.S.H. (to 
BBC Brown Boveri and Co., Ltd.). US Patent 3,876,893. 8 Apr 1975. 
Priority date 18 Dec 1972, Switzerland. 4p. 

A stator winding support structure is described for a dynamo- 
electric machine particularly adapted for a machine of the type 
provided with a superconducting rotor winding. The structure in- 
cludes an annular support on which conductor bars forming the 
stator winding are mounted. The annular support is located within 
the stator core and spaced radially therefrom to establish a circum- 
ferentially extending gap therebetween and this gap is filled out by a 
circumferentially extending array of wedge means incorporating 
elastically compressible inserts so as to establish a radially resilient 
mounting for the annular winding support that provides for a 
predetermined expansion limit. 


HANDLING EQUIPMENT AND PROCEDURES 
REFER ALSO TO CITATION(S) 15653 


15650 Control device for cutting tools for the emptying of petro- 
leum-coking reactors. Oleszko, T.J.; Kaufmann, E.P.; Johnson, I.D. 
(to Marathon Oil Co., Findlay, Ohio (USA)). German(FRG) Patent 
2,365,212/C/. 14 Oct 1976. 3p. (In German). 

2 figs. 

The invention concerns itself with the control of a coke 
cutting device for the emptying of petroleum-coking reactors, with 
the aim of keeping the coke product amount and size uniform. After 
the coke is cut out, it falls onto a platform which is connected to a 
sensory device (geophon) which gives off a signal that corresponds 
to the amount and size of the coke, and controls the up and down 
motion of the cutting tools. This sensory device can either be a 
deflector or a sound deflector or the signal is acoustically trans- 
formed or made visual on an oscilloscope. 


15651 Computerized designing of belt conveyors. Zamula, V.G.; 
Kashcha, A.I. Coke Chem., USSR (Engl. Transl.); No. 5, 49-52(1976). 

Translated from Koks Khim.; No. 5, 39-41(1976). 

An automated system for designing belt conveyors has been 
developed. The advantages of this automatic computerized system 
include: A substantial increase in labor productivity in the design 
stages; more complete coverage of all the factors that can effect the 
calculation of constructional and performance parameters; the rapid 
and reliable specification of equipment requirements and estimation 
of budgeting costs- and the ability to calculate several alternative 
projects and select the most cost-effective. Eventually, the design 
process can be fully automated so that the computer prints out all 
the design documentation required. 


SHIPPING CONTAINERS 


15652 Container for hydrogen isotopes. Solomon, D.E. (to KMS 
_ Inc.). US Patent 4,055,276. 25 Oct 1977. Filed date 16 Jan 
. 4p. 

A container for the storage, shipping and dispensing of hydro- 
gen isotopes such as hydrogen, deuterium, tritium, or mixtures of the 
same which has compactness, which is safe against fracture or 
accident, and which is reusable is described. The container consists 
of an outer housing with suitable inlet and outlet openings and 
electrical feed elements, the housing containing an activated sorber 
material in the form, for example, of titanium sponge or an activated 
zirconium aluminate cartridge. The gas to be stored is introduced 
into the chamber under conditions of heat and vacuum and will be 
retained in the sorber material. Subsequently, it may be released by 
heating the unit to drive off the stored gas at desired rates. 


15653 Cask handling method and apparatus. Yoli, A.H.; Husain, 
I. (to Automation Industries, Inc.), US Patent 4,055,508. 25 Oct 
1977. Filed date 6 Aug 1976. 10p. 

The method of transferring radioactive material into and out 
of the cask comprises positioning a tank with an open end in a well. 
Then a cask having a passage for moving radioactive material into 
and out of the cask is placed in the tank through the opening in the 
tank. The tank opening is then sealed to the cask relative to the well 
without sealing the passage relative to the well to prevent water 
filled into the well from leaking into the tank. Then the well is filled 
with water above the seal, and radioactive material is then moved 
through the water in the well through the passage into the cask. The 
tank may be filled with demineralized water from a separate source 
to pressurize the space in the tank on the other side of the seal from 
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the well to prevent water in the well from entering the tank. The 
water level in the well and in the tank is then lowered, the tank 
opening to the cask seal is removed, and a cover is attached to the 
cask passage to maintain the radioactive material and contaminated 
water in the cask. The apparatus which accomplishes the above 
method comprises a tank in a well for receiving a cask therein. A 
seal between the tank and the cask prevents water in the well from 
flowing into the tank about the cask and permits water in the well to 
flow through the cask opening into the cask. A first water supply 
means raises and lowers the water level in the well, and a second 
water supply means supplies clean demineralized water to the tank 
under pressure to prevent water in the well from leaking into the 
tank. The seal is annularly shaped and is attached to the top of the 
tank. The central portion of the annular seal is aligned with the cask 
opening and it has means to seal the annular seal to the cask. 


TRANSPORT AND STORAGE FACILITIES 


15654 Hydraulic container pipelining: a future transportation 
system to conserve energy. Liu, H.; Gibson, D.L. (Univ. of Missouri, 
Columbia). pp 48-53 of In Proceedings of the third annual UMR- 
MEC conference on energy: energy crisis, an evaluation of our 
resource potential. Morgan, J.D. (ed.). North Hollywood, CA; 
Western Periodical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

Hydraulic container pipelining (HCP) is a new concept in 
freight transport which has far-reaching implications for a world 
plagued with pollution and energy shortages. Compared with other 
modes of freight transport, such as trucking and railroads, HCP 
consumes less energy and causes less pollution and damage to the 
environment, based on the same amount of cargoes transported over 
the same distance. The concept holds great promise for the future. 


15655 Rail transportation systems that help us meet our energy 

requirements, Hurt, A.J. Jr. (Ortner Freight Car Co., Cincinnati). pp 

67-74 of In Proceedings of the third annual UMR-MEC conference 

on energy: energy crisis, an evaluation of our resource potential. 

ah J.D. (ed.). North Hollywood, CA; Western Periodical Co. 
1 ’ 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

In direct relation with economics of energy, energy and 
power systems, and energy management is transportation of poten- 
tial energy. Within the scope of the United States energy movement, 
the railroads play and will continue to play a vital role, since coal is 
our major energy source for the present as well as for the future. 
The only way these huge amounts of coal can be moved over our 
railroad network is through the establishment of a "System's Ap- 
proach” to transportation and handling of bulk material. The existing 
systems as well as expected improvements are discussed. 


MINING AND DRILLING EQUIPMENT AND FACILITIES 


15656 Seismic reflection profiling: in mining and civil engineer- 
ing. Farr, J.B. (Western Geophysical Co. of America, Houston, TX). 
pp 40-47 of In Proceedings of the third annual UMR-MEC confer- 
ence on energy: energy crisis, an evaluation of our resource poten- 
tial. Morgan, J.D. (ed.). North Hollywood, CA; Western Periodical 
Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

A new high resolution seismic reflection technique with an 
accuracy Of a few feet has been developed for shallow mining and 
civil engineering applications. Very small dynamite charges generate 
high frequency seismic waves with insignificant surface effects. 
Special detectors in shallow boreholes are used in conjunction with a 
high sample rate digital recorder to produce seismic cross sections 
having frequencies as high as 800 Hz and resolutions 10 times better 
than heretofore obtained using conventional oil exploration tech- 
niques. 


15657 Method for hardening geologic strata and poured rock and 
earth masses. Meyer, F.; Kubens, R. (to Bergwerksverband 
G.m.b.H., Essen (Germany, F.R.); Farbenfabriken Bayer A.G., Le- 
verkusen (Germany, F.R.)). German(FRG) Patent 2,436,029/B/. 26 
May 1976. 4p. (In German). 

3 tabs. 

It has been discovered that polyisocynate-polyol mixtures, 
which eliminate the well known disadvantages of using castor oil as 


a wetting agent, can be used for the hardening of geological strata 
and poured rock and earth masses. 
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LASERS 
REFER ALSO TO CITATION(S) 15094, 15423, 15438, 15529, 16295 


15658 (AD-A—041779) CW HF laser with supersonic premixing 
and stationary shock initiation. Final report 1 Jun 75-31 Dec 76. 
Moran, J.P.; Kolb, C.E, (Aerodyne Research, Inc., Bedford, Mass. 
(USA)). Apr 1977. Contract N00014-75-C-1123,. 59p. (ARI-RR— 
105). NTIS PC A04/MF AOl1. 

Formation of HF by the chain reaction is initiated by the 
simultaneous reaction NO + F, yields NOF + F. A detonable 
mixture of the reactants, H2, F2, and NO in argon or helium diluent, 
is achieved by secondary injection of Hz and NO along the trailing 
edges of a two-dimensional nozzle array into a cold supersonic 
stream of premixed F2 plus diluent. Mixing of the secondary injec- 
tants is achieved without significant chemical reactions in slightly 
divergent supersonic mixing section. The resultant detonable mixture 
is directed into a chamber as a slightly underexpanded free jet. This 
free jet is interrupted shortly downstream of its exit plane by a 
nearly normal shock wave. The shock is held in a stationary manner 
by a shock holder which accepts only a portion ( approximately 
70%) of the total jet flow. An adjustable sonic throat, within the 
shock holder, controls the accepted fraction. Laser mirrors in a fixed 
stable-cavity configuration constitute two walls of the shock holder. 
Maximum laser cavity intensity, sampled through several small holes 
in One mirror, presently appears to be in excess of 51 W/sq cm, as 
deduced from measurements of power in excess of 117 mw incident 
on a PbSe detector. Laser power output in excess of 20W, in a 
closed cavity configuration, was determined from local mirror heat- 
ing by thermocouple measurements. This work represents the first 
success in achieving a stationary shock in a detonable mixture in a 
configuration other than a free jet. Furthermore, it represents the 
first demonstration of CW laser operation across a stationary shock. 


15659 (AD-A—042909) Hf waveguide laser study. Final report 8 
dec 75-7 dec 76. Stein, A. (Ail, Deer Park, N.Y. (USA)). Apr 1977. 
Contract N00014-76-C-0397,. 57p. NTIS PC A04/MF AOl. 

The feasibility of a purely electrical excitation mechanism for 
HF waveguide lasers was investigated whereby HF molecules are 
heavily diluted in a helium buffer gas and vibrationally excited 
through inelastic collisions in a discharge confined to a 1 x 1 mm 
channel of 8 cm length. Among the many HF vibration-rotation 
transitions there are several candidates for laser action. The relative 
population of their respective initial and terminal levels was ascer- 
tained from the measured intensity of the associated fluorescence 
The data indicated inversion for some of the high J-number P- 
transitions. But since these levels were sparsely populated the result 
ing gain was extremely small and blanketed by scattering losses. 


15660 (AD-A—043006) Theory of Heo(+) + Qo charge ex- 
change laser. Interim report. Ali, A.W. (Naval Research Lab., Wash- 
ington, D.C. (USA)). Jul 1977. 13p. (NRL-MR—3562). NTIS PC 
A02/MF AOl. 

The kinetics of O2(+) first-negative band laser due to near 
resonance charge exchange between Heo(+) and Oz are presented. It 
can be excited in the afterglow of a discharge in a high pressure He 
and O2 mixture (He > > Oz). Gain calculations, however, we present- 
ed for discharges due to high energy proton beams advocating their 
use for high pressure gas lasers. In addition, a comment is made on 
the disappearance of 3914 laser lines with increasing Ne density in 
the He2(+) + Ne charge exchange laser. 


15661 (AD-A—043098) Laser physics: lifetime measurements, 
line profiles, hollow cathode excitation and excited state spectroscopy. 
Interim report 15 January 1976—31 May 1977. Bennett, W.R. Jr. 
(Yale Univ., New Haven, Conn. (USA). Dept. of Engineering and 
Applied Science). 31 May 1977. 14p. NTIS PC A02/MF AOl. 

Research performed and published over the report period is 
summarized. Measurements of lifetimes in molecular nitrogen laser 
levels, transfer cross sections in Ar-Nz mixtures, line broadening in 
Ne and Ar are reported. Techniques for line profile analysis and gain 
measurement in exciplex laser systems are discussed. Properties of 
mode-locked cavity-dumped argon ion laser pulses were measured 
and discussed. 


15662 (AD-A—043184) Anharmonic oscillator lasers, Final pro- 
gress report, Smith, J.A.; Lam, S.H.; Bienkowski, G.K.; Miles, R.B. 
(Princeton Univ., N.J. (USA). Dept. of Aerospace and Mechanical 
Sciences). Jul 1977. Contract F44620-73-C-0059. 129p. NTIS PC 
A07/MF AOl1. 

Emphasis of the work performed under this contract has been 
placed on fundamental theoretical and experimental studies of var- 
ious phenomena associated with diatomic molecular gas flows in 
which anharmonicity plays an important role in producing or main- 
taining an inversion which is suitable for lasing. Most of the work 
concerned carbon monoxide gas dynamic or electrically excited 
flows because these systems were capable of being studied in our 
laboratories, had considerable potential practical importance, and 


ENGINEERING 1625 


displayed many characteristics common to other diatomic gas lasers. 
In several cases the results may be generalized to other systems. 
Study of the master kinetic equations demonstrated that approximate 
analytical solutions exist under certain conditions. It is shown that 
quantitative prediction of the vibrational population distribution can 
be determined from knowledge of just a few key parameters in many 
cases of practical interest. The experimental measurement of small 
signal gains in highly expanded CO-N: mixtures confirmed the 
anticipated large gains achievable at very low temperatures. Howev- 
er, unexpected rotational nonequilibrium was observed which can 
limit the power available from P branch laser lines. A summary of 
efforts to provide a simplified method of computing vibrational 
excitation rates in a discharge is presented. A modified E/N param- 
eter was established which is shown to correlate results determined 
in a variety of gas mixtures. An experimental study of a double 
discharge excitation scheme in a supersonic CO-N2 flow disclosed 
that the secondary pin discharge is not capable of providing a stable 
discharge with independently controlled E/N under the conditions 
tested. 


15663 (AD-A—043185) Investigation of broad-band emitters as 
potential lasing ions between 0.5 and 1.0 micrometers. Interim report, 
1 June 1976—31 May 1977, Rapp, C.F.; Boling, N.L.; Carlen, C. a 
(Owens-Illinois, Inc., Toledo, Ohio (USA). Co rate Technolo 
Div.). Jul 1977. Contract F44620-76-C-0088. 60p. NTIS PC A04. ‘a 
AOl. 

Although fluorescent ions in glass were studied extensively 
during the 1960's for possible lasing action, these studies were 
primarily restricted to narrow emission band, long decay time ions 
such as the trivalent rare earths. This restriction was necessitated by 
the limited power of the then available flashlamps. The development 
of powerful, short pulse flashlamps for dye layers in recent years has 
removed this constraint and now makes it feasible to consider broad- 
band emitters in glasses and crystals for lasing action. As opposed to 
the trivalent rare earths, which generally have their strongest flu- 
orescent lines in the near IR, broad-band emitters offer the possibil- 
ity of visible and near UV lasers. Tuning over wide frequency ranges 
is also a possibility. In this study, interest was primarily directed 
towards ions emitting in or near the spectral region between 0.5 
micrometer and 1.0 micrometer. 


15664 (AD-A—043241) Calculation of potential energy curves 
for metal oxides and halides. Final report 1 June 1973—31 March 
1977, Michels, H.H. (United Technologies Research Center, East 
Hartford, Conn. (USA)). May 1977. Contract F44620-73-C-0077. 
47p. NTIS PC A03/MF AO1. 

The research performed under this contract was directed 
toward the calculation of the electronic structure and radiative 
transition probabilities for certain diatomic metal oxides and halides 
which are candidate visible/UV laser systems. The objectives were 
to uncover systems having a low-lying excited state with a reason- 
ably long (> 10 microsec) radiative lifetime and situated energetical- 
ly such that an inversion of population with respect to the dominant 
transitions to the ground state was possible. The systems under 
investigation to date include the group IIA metal oxides (BeO-BaO), 
the group IVA metal oxides (CO-PbO), NF, SiF, AIF and the 
thirteen electron sequence: No(+), CN, CO and BeF. These latter 
systems have a common chemistry of their electronically excited 
states. Among these molecules the systems BaO, BO, NF, SnO, SiF 
and AIF were chosen for detailed study. Their value as candidate 
visible/UV laser systems has been analyzed. 


15665 (LA—6834-PR, pp 7-41) CO2 Laser Program. Oct 1977. 

In Laser Fusion Program. Progress report, October 1—De- 
cember 31, 1976. 

The research and development programs on high-energy 
short-pulse CO2 lasers were begun at LASL in 1969. Three large 
systems are now either operating or are being installed. The Single- 
Beam System (SBS), a four-stage prototype, was designed in 1971 
and has been in operation since 1973 with an output energy of 250 J 
in a l-ns pulse with an on-target intensity of 7.0 x 10'* W/cm? 
Target experimentation has begun on the Two-Beam System (TBS), 
which will ultimately generate pulses of 2 to 4 TW for target- 
irradiation experiments. Construction is under way on all subsystems 
of the Eight-Beam System (EBS), which is scheduled for completion 
in March 1978, and will begin target experiments at 10 to 20 TW 
shortly thereafter. A fourth system, the High Energy Gas Laser 
Facility (HEGLF), is in design and prototype stage. This system will 
generate laser pulses of 100 to 200 TW. 


15666 (LA—6834-PR, pp 42-61) New laser research and devel- 
opment. Oct 1977. 

In Laser Fusion Program. Progress report, October 1—De- 
cember 31, 1976. 

New types of lasers must be developed to provide the desired 
pony per pulse, pulse length, pulse shape, wavelength, and efficien- 
cy for laser fusion applications. This advanced laser research has 
focused on rare-gas oxides and on Hg» excimers. 
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15667 (LA—7004-MS) Kinetics of stimulated Moessbauer emis- 
sion in neutron-pumped krypton-83. Baldwin, G.C.; McNeil, L.E. 
(Los Alamos Scientific Lab., N.Mex. (USA)). Nov 1977. Contract 
W-7405-ENG-36. 41p. Dep. NTIS, PC A03/MF AOI. 

Using an idealized kinetic model for a gamma-ray laser 
system pumped by a spatially uniform delta-function burst of fast 
neutrons, a computer study has been made of the growth, decay, and 
attenuation of resonant 9.3-keV recoil-less gamma radiation from 
88Kr, as a function of neutron-burst intensity, gamma-ray line- 
breadth, temperature, dilution of krypton in a beryllium host, and 
nonresonant absorption coefficient of the host. The isomer is formed 
by neutron capture in a 40-eV resonance, and the 144-ns transition 
lifetime is short in comparison with the time for neutrons to moder- 
ate. The kinetic behavior of this system is therefore determined 
largely by the time dependence of the neutron spectrum and only 
slightly by the reciprocal linebreadth of the graser transition. Be- 
cause the lower state is stable, inversion is rapidly lost, so that, for 
observable gain, an unrealistically high source intensity is needed. 
Use of a beryllium host, which increases the Debye temperature, is 
negated by its parasitic absorption. Although this transition is unsuit- 
able for a graser, these findings help to illustrate useful properties of 
nuclear isomers and solid hosts for which stimulated emission might 
be observable. 


15668 (NTIS/PS—77/0724) Dye lasers. Volume 2. 1975-August 
1977 (a bibliography with abstracts). Report for 1975—Aug 1977. 
Smith, M.F. (National Technical Information Service, Springfield, 
Va. (USA)). Sep 1977. 146p. NTIS PC NO1/MF NO1. 

The citations present studies on dye laser theory, design, 
components, optical systems, and frequency range. Abstracts on 
lasing dyes, pumping, tuning, excitation, molecular structure, and 
modulation are included. (This updated bibliography contains 141 
abstracts, 59 of which are new entries to the previous edition.) See 
also NTIS/PS-76/0613, Dye Lasers. Vol. 1. 1964-1974. 


15669 (NTIS/PS—77/0726) Gas dynamic lasers (a bibliograpy 
with abstracts). Report for 1964-aug 77. Smith, M.F. (National Tech- 
nical Information Service, Springfield, Va. (USA)). Sep 1977. 222p. 
NTIS PC NO1/MF NO1. 

The citations cover research on kinetic and energy transfer 
processes, design, optics, nozzles, and performance of gas and chemi- 
cal lasers relying on gas dynamic effects for lasing enhancement. 
Diffusion and flow studies specifically applicable to such lasers are 
also included. (This updated bibliography contains 217 abstracts, 43 
of which are new entries to the previous edition.) 


15670 (SAND—76-0584) Concepts for the construction of large 
reactor-excited laser systems. McArthur, D.A.; Schmidt, T.R.; Phil- 
bin, J.S.; Tollefsrud, P.B. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Sep 1977. Contract EY-76-C-04-0789. 92p. Dep. NTIS, PC 
A05/MF AO1. 

Two general concepts for specialized nuclear reactors, de- 
signed to excite large volumes of high-pressure laser gas using fission 
foil arrays, are studied theoretically. Typical characteristics of oper- 
ating nuclear-pumped lasers are used to define the required neutron 
flux, excitation geometries and energy output of the fission foils. 
Neutron transport calculations and neutron kinetics calculations are 
performed for these geometries, yielding the energy deposition in the 
laser gas and the reactor temperature rise. Making an optimistic 
assumption for the ultimately attainable efficiency from nuclear- 
pumped laser media yields laser powers > 1 MW, laser pulse 
energies approximately greater than 1 MJ and steady-state laser 
outputs of > 100 MJ for moderately-sized, uncooled reactor struc- 
tures. Areas of further research are suggested to investigate the 
feasibility of such large lasers. 


15671 Optical gain at 1.06 1m in the neodymium chloride-alumi- 
num chloride vapor complex. Jacobs, R.R.; Krupke, W.F. (Lawrence 
Livermore Laboratory, University of California, Livermore, Califor- 
nia 94550). + Phys. Lett.; 32: No. 1, 31-33(1 Jan 1978). 

First observation of optical gain for trivalent rare-earth mo- 
lecular vapors is reported. Specifically, gain coefficients a few tenths 
percent/cm have been measured in the neodymium chloride: alumi- 
num chloride vapor complex at 1.06 zm for the Nd* : *F/sub 3/2/ 
—+‘I/sub 11/2/ transition. The corresponding stored energy density 
at this wavelength is =35 J/l. The observed inversion lifetime of > 
or ~ 10 psec is interpreted to be dominated by near-resonant excited- 
state—excited-state binary collisions. Use of trivalent rare-earth mo- 
lecular vapors as gain media in fusion laser amplifiers is discussed. 


15672 High-average-power Raman oscillator employing a shared- 
resonator configuration. Ammann, E.O. (GTE Sylvania Inc., Elec- 
tronic Systems Group: Western Division, Electro-Optics Organiza- 
tion, P. O. Box 188, Mountain View, California 94042). Appl. Phys. 
Lett.; 32: No. 1, 52-54(1 Jan 1978). 

The performance of a high-repetition-rate (kHz) Raman oscil- 
lator is described. The oscillator employs a new configuration in 
which the Raman medium is located inside the pumping laser, and 
the Stokes outputs and pumping laser share the same resonator. The 
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Raman oscillator consists of lithium iodate pumped by the 1.08-m 
output of Nd : YAIOs. In separate experiments, we have generated 
1.26 W of 1.18-um first Stokes average output power and 550 mW of 
1.31-~m second Stokes average power. 


15673 Optically pumped molecular bromine laser. Wodarczyk, 
F.J.; Schlossberg, H.R. (Deputy for Electronic Technology, Rome 
Air Development Center, Hanscom AFB, Massachusetts 01731). J. 
Chem. Phys.; 67: No. 10, 4476-4482(15 Nov 1977). 

Molecular bromine has been observed to lase when optically 
pumped on individual vibration—rotation lines. With no dispersive 
elements in the laser cavity the output consists of several doublets, 
corresponding to P- and R-branch transitions from the excited (B) 
state populated by the pump pulse to various vibrational levels of the 
ground state. The insertion of an intracavity prism causes a single 
doublet to lase, with a corresponding reduction in output power. In 
the current experiments the output wavelength was tunable from 550 
nm in the green to 750 nm in the red for each transition pumped near 
532 nm. The broadband efficiency was a few tenths of a percent, 
with the single-line output efficiency one-tenth of that. The theoreti- 
cal gain at 10 torr and 300 K was estimated to be 0.05—0.40 per cm. 
This system offers a quasicontinuous tunable source of radiation 
ranging from the visible to 3.5 jm in the infrared. 


15674 Q-switching injection laser with oxygen implanted region. 
Smith, A.W. (to International Business Machines). US Patent 
4,055,815. 25 Oct 1977. Filed date 24 Dec 1975. 8p. 

A Q-switching injection laser is disclosed which includes 
integral emitter and saturable absorber sections of the semiconduc- 
tive body. In one embodiment the emitter and absorber sections are 
separated by an interface region implanted with ions of a type and 
amount to significantly increase the resistivity at the interface. Pref- 
erably, the implanted ions have energy levels spaced far enough 
from the conduction and valence bands of the semiconductive body 
such that charge carriers cannot be thermally excited between the 
conduction or valence bands and the energy level of the implanted 
ions. In another preferred embodiment, the saturable absorber sec- 
tion includes implanted ions of type and amount to increase the 
resistivity of the region, as compared to the emitter region, so as to 
give saturable absorber characteristic under available pumping con- 
ditions. Likewise, preferably the implanted ion is selected such that 
its energy levels are sufficiently separated from the valence and 
conduction bands so as to prevent thermal excitation from transfer- 
ring charge carriers between valence and conduction bands and the 
energy levels of the implanted ion. In a specific embodiment, in a 
GaAs injection laser doped with Ge or Si, the implanted ion may be 
selected from the group including O, Cr and Fe. 


15675 Transverse-excitation laser with preionization. Smith, 
P.W.; Wood, O.R. II. (to Bell Telephone Labs., Inc.). US Patent 
4,054,846. 18 Oct 1977. Filed date 4 Jun 1976. 8p. 

Preionization is achieved in transverse-discharge gaseous 
lasers by means of the Malter effect. In two embodiments, the 
preionization is achieved either with a metal electrode which is the 
cathode during preionization and then is the anode during the 
subsequent pumping phase, or by means of a separate set of preioni- 
zation electrodes. These preionization cathodes are metal electrodes, 
such as aluminum or tantalum electrodes, exhibiting high secondary 
electron emission by the Malter effect. High-field electron emission 
from these preionization cathodes is inherently possible because of a 
thin insulating layer on the surface. This layer separates positive ions 
attracted to the surface from the conducting metal and thereby 
creates a very high field gradient over a very short distance. In a 
preferred embodiment, uniform initial ionization is created during 
the preionization phase of operation; and the exictation is supplied by 
an electric field which is lower than that required to sustain the 
discharge; and the active medium is enclosed in an optical wave- 
guide free of interfering structure. 


15676 Optically pumped FIR-laser with variable Fabry-Perot 
output coupler. Weiss, C.O. (Physikalisch-Technische Bundesanstalt, 
Braunschweig (Germany, F.R.)). Appl. Phys.; 13: No. 4, 383-385(Aug 
1977). 


An optically pumped FIR laser was operated with a copper 
mesh Fabry-Perot output coupler. With this device a Gaussian 
output beam was obtained and the degree of coupling could be 
varied continuously, thus allowing optimum coupling. From the 
measured properties of the wire meshes gains of two FIR laser lines 
are calculated and the saturation intensities estimated. 


15677 Semiconductor injection laser. Grote, N. (Technische 
Hochschule Aachen (Germany, F.R.). Inst. fuer Halbleitertechnik). 
Phys. Unserer Zeit; 8: No. 4, 103-114(Jul 1977). (In German). 

At first the basic facts for the semiconductor injection laser 
are explained. Then the homojunction laser and the heterojunction 
laser are described. 


15678 Temperature dependence of the threshold of an external- 
resonator injection laser at a fixed wavelength. Bogatov, A.P.; Eli- 
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seev, P.G.; Tsidulko, I.M.; Ismailov, I. (S. U. Umarov Physicotech- 
nical Institute, Academy of Sciences of the Turkmen SSR, Dushan- 
be). Sov. Phys. - Semicond. (Engl. Transl); 11: No. 7, 818-819(Jul 
1977). 

An investigation of the temperature dependence of the stimu- 
lated emission threshold of a one-sided AlGaAs/GaAs heterojunc- 
tion laser was made in the range 280—340 °K. An external disper- 
sive resonator was used. The results obtained at fixed wavelengths of 
905 and 896.5 nm indicated the existence of a_ threshold 
minimum.(AIP) 


15679 Stimulated Raman scattering resonator. Schade, W.J. (to 
Environmental Protection Agency). US Patent 4,023,117. 10 May 
1977. Filed date 3 Feb 1976. 4p. 

A stimulated Raman scattering resonator is described which 
generates stimulated Raman scattering within an optical resonator, 
and provides regeneration and unidirectional emission of radiation. 
A focusing mirror is provided for the pumping radiation and is 
combined with the stimulated Raman scattering resonator within a 
single optical structure. A semi-confocal type resonator having one 
totally reflecting plain mirror and one partially reflecting spherical 
mirror is employed to increase pumping irradiance. 


15680 Resonator losses of a laser with an inclined, Fabry—Perot 
calibration device as a frequency selector. Korolev, F.A.; Grin, L.E.; 
Korolenko, P.V.; Lebedeva, V.V.; Odintsov, A.I.; Sarkarov, N.E. 
Zh. Prikl. Spektrosk.; 25: No. 6, 990-994(Dec 1976). (In Russian). 
Calculations are made of the losses introduced by a Fabry- 
Perot calibrating device on selecting the frequency for the main 
(gaussian) type of resonator oscillations. An analytical formula is 
presented for the losses, and the results of numerical calculations 
from this formula are given. A look is taken at the effect of non- 
parallel faces of the calibrating device on the size of the losses. It is 
shown that at a wedge angle on the order of 2” between the faces 
the supplementary losses are insignificant. A formula is presented for 
calculating losses caused by absorption and scattering in mirrors of 
the calibrating device. The results of the theoretical calculations are 
confirmed by experiments made on an argon ion laser. (SJR) 


15681 Laser with dynamic tuning of the radiation polarization. 
Zheltov, G.I.; Rubanov, A.S.; Polkanov, Yu.A.; Bokhonov, A.F. 
Zh. Prikl. Spektrosk.; 25: No. 6, 995-998(Dec 1976). (In Russian). 

The interresonator tuning of the azimuth of radiation polar- 
ization was performed within the pulse time of free light generation 
in a glass laser. The tuning range was over +-80° (SJR) 


15682 Optical materials for neodymium fusion lasers. Weber, 
M.J. (Univ. of California, Livermore). pp 261-279 of In Critical 
materials problems in energy production. Stein, C. (ed.). New York; 
Academic Press, Inc. (1976). 

Topics covered include: nonlinear refractive index of materi- 
als; neodymium laser materials; and Faraday rotator materials. 
(GHT) 


HEAT TRANSFER AND FLUID FLOW 
REFER ALSO TO CITATION(S) 14624, 14894 


15683 (CONF-771109-——54) Monte Carlo heat conduction using 
the transport equation approximation. Fraley, S.K. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 6p. 
Dep. NTIS, PC A02/MF AO1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

The use of Monte Carlo radiation transport codes to solve 
heat conduction problems was shown to be applicable to steady state 
and time dependent multi-media problems. An improved method for 
treating problems with given surface temperature distributions is 
presented. The method is also shown to be applicable to coupled 
nuclear radiation and heat conduction problems. 


15684 (SAND—77-0549C) Method of Streeter and Wylie for 
multidimensional wave propagation. Cole, R.K. Jr. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 3p. 
(CONF-771109—48). Dep. NTIS, PC A02/MF AOI. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

Fluid dynamic and wave propagation problems in two or 
three dimensions are sometimes calculated using the method of 
Streeter and Wylie. In this method, the fluid sheet or volume is 
represented by a network or lattice of fluid-filled pipes having finite 
flow-area, but assumed to intersect at ideal points. The one-dimen- 
sional equations are then solved for each pipe (or “leg’’), subject to 
continuity. of pressure and to conservation of mass at each junction 
(or “node”’). It is explicitly demonstrated that the Streeter-Wylie 
method, with a first-order-accurate one-dimensional algorithm for 
the legs, provides a first-order accurate algorithm for the two- 
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dimensional fluid equations in the linear acoustic limit where the 
particle velocity is much less than the sonic velocity, and where 
material properties are time-independent. The requirements are that 
the sonic velocity be scaled, and that the flow area per width in the 
network be independent of direction. Results for several simple 
example calculations are presented and compared with known exact 
results. 


15685 (SAND—77-1771C) Network model for free convection 
within internally heated porous media. Conrad, P.W. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 6p. 
(CONF-771108—S). Dep. NTIS, PC A02/MF AOl1. 

From Post accident heat removal information exchange meet- 
ing; Chicago, IL, USA (2 Nov 1977). 

Using a somewhat unusual approach, a technique for calculat- 
ing the steady state fluid motion and temperature distribution due to 
free convection in a heat generating porous debris bed was devel- 
oped. The micro structure of the bed is modeled as a network of 
inter-connected tubes of constant cross-section, whose walls transfer 
heat to a variable density fluid flowing within. The network model 
represents a compromise between overly simplified tube bundle 
models and very difficult sphere pack models. Tube lengths, radii 
and heating rates can be related to debris bed granular size, porosity, 
composition, etc. 


15686 Equipment for heat transfer. Hucke, H. German(FRG) 
Patent 2,532,978/A/. 31 Mar 1977. 13p. (In German). 

The heat transfer device consists of a heating system, a pump 
for forcing the heat carrier medium to circulate, and an expansion 
container and a storage container for the heat carrier medium. An 
additional cooling system can also be connected to the plant. Com- 
paring the equipment with plants employed so far, the advantage lies 
in avoiding separate or special pressure containers as well as ancil- 
lary connections with their flanged joints and seals. 


15687 Stationary heat exchanger heated with steam or water. (to 
Weinbrenner (H.) Maschinen- und Apparatebau, Siegen (Germany, 
F.R.)). German(FRG) Patent 2,541,424/A/. 31 Mar 1977. Sp. (In 
German). 

The invention deals with a stationary heat exchanger in 
which the heat carrier, steam or hot water, may be led through the 
tubes or through the jacke space. The tubes are fastened to two 
inclined tube plates arranged on the top and on the botton. The 
heating tubes are finned tubes. Inside them, there are displacement 
and turbulence elements to increase flow rate and turbulence. When 
heated with steam, the heat exchanger is controlled by condensate 
banking. 


15688 Coaxial metallurgical junction, especially for thermionic 
converters, special furnaces in the vacuum technique. Belicic, M. (to 
Siemens A.G., Berlin (Germany, F.R.); Siemens A.G., Muenchen 
(Germany, F.R.)). German(FRG) Patent 2,347,203/C/. 25 Nov 
1976. 3p. (In German). 

The metallic joining of coaxial pipes with bolts or pipes by 
welding brings difficulties if the parts have different coefficients of 
thermal expansion and are subjected to an additional thermal cylic 
loading. For such a case, the inventor suggests to provide the 
external pipe and, if necessary, the internal pipe with coaxial slots. 
This may help to reduce the dangerous radial tension. The slots are 
staggered between the internal and the external pipe diameter. The 
joints may be welded normally or brazed normally maintaining the 
width of the slots. Overlapping rings or expanding mandrels are 
provided for the maintenance of the pipe rigidity. 


15689 Device for the conversion of heat into mechanical energy. 
Meijer, R.J.; van Witteveen, R.A.J.O. (to Philips Gloeilampenfabrie- 
ken N.V., Eindhoven (Netherlands)). German(FRG) Patent 
1,601,462/C/. 4 Nov 1976. 10p. (In German). 

A device, especially a hot-gas motor (perhaps also a turbine), 
may be driven in such a way that is it is neither dependent on an 
oxidation medium from the environment nor is an off-gas outlet 
necessary. These conditions can be important for the operation in a 
mine or in the deep sea. The device is composed of the following 
basie elements: In a first tank, a heat carrier and producer such as a 
liquid metal or a mixture of Li, Na, Mg, rare metals - is stored. This 
heat is transferred to the working agent across a heat exchanger. A 
second tank contains the reaction agent (e.g. oxygen or halogens) 
and is combined with the first tank by a regulating device. In this 
way, the reaction agent can be dosed and the heat evolution can be 
regulated. A third tank contains an inert medium which can be 
recirculated to the first tank, thus compensating for the volume 
changes. Further claims concern different kinds of apparative con- 
structions and regulating possibilities of the device. 


15690 Heat engine. Renner, E. (to Vereinigte Flugtechnische 
Werke-Fokker G.m.b.H., Bremen (Germany, F.R.)). German(FRG) 
Patent 2,354,722/B/. 7 Oct 1976. 7p. (In German). 

For the conversion of heat energy into mechanical energy, 
adjusting elements are used. These elements consist of a Ni-Ti alloy. 
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They have the property to deform below a critical temperature with 
a small extended power and to reform above this point to the 
original shape with a high useful power. The inventor proposes to 
install several of these elements on a crankshaft and to subject them 
to a cyclic heating and cooling treatment. Between the stiff fastening 

int and the crankshaft, a power-dependent elastic link is installed. 

ese links should soften the hard knocks and eliminate the ruin of 
the engine in the case of disturbance, Further claims concern the 
disposition of the adjusting elements and the elastic links as well as 
the heating and cooling circuit. 


15691 Progress in heat and mass transfer, Volume 1, Grigull, W.; 
Hahne, E. (eds.). Elmsford, NY; Pergamon Press, Inc. (1969). 477p. . 

This volume represents a characteristic cross section of funda- 
mentals and applications of heat and mass transfer. Information is 
included on calculating heat transfer to hydrogen, with particular 
reference to the design of cooled rocket motors; precise determina- 
tion of the thermal conductivity of helium gas at high pressures and 
moderate temperatures; influence of mass injection on turbulent 
flows near walls; the influence of Prandtl Number and surface 
roughness on the resistance of the laminar sublayer to momentum 
and heat transfer; evaluation of techniques to augment heat and mass 
transfer; and optimal design of a natural circulation boiling water 
channel. (LCL) 


MATERIALS TESTING 


15692 (UCID—17639) American Crystallographic Association 
Project: numerical ratings of powder diffraction patterns. Smith, G.S.; 
Snyder, R.L. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). | Nov 1977. Contract W-7405-ENG-48. llp. Dep. 
NTIS, PC A02/MF AO1. 

At present, nearly 30,000 powder diffraction patterns are 
available as references. It is proposed that the patterns in this file as 
well as new patterns submitted for publication be given quantitative 
quality factors. A simple-to-use figure of merit, F/sub N/, covering 
both accuracy of d-values and completeness of a pattern was de- 
rived. This figure of merit provides the user with a means of rapid 
evaluation of powder patterns in much the same way that the R- 
factor does for single-crystal structure determinations. The present 
F/sub N/ ranking scheme is shown to be superior to de Wolff's Mao 
ranking scheme. It is recommended that the latter be discontinued. 
Guidelines are given on the use and implementation of F/sub N/ 
rating of powder diffraction patterns. 


SAFETY ENGINEERING 


15693 (TID—22795) Rock bed heat accumulators. (Minnesota 
Univ., Minneapolis (USA)). 1977. Contract EY-76-S-02-4009. 119p. 
Dep. NTIS, PC A06/MF AOI. 

The performance, design constraints, construction methods, 
and economics of a large-scale rock bed heat accumulator capable of 
providing 300 MWt at high temperatures (250 to 500°C) for up to 6 
months are discussed. Six construction schemes are identified and 
compared in relation to siting requirements, land use, groundwater 
interaction, rock quality, and construction cost. Examples are given 
of the effect of construction cost, construction period and plant life 
on the present worth of stored energy. For the assumed operating 
conditions this present worth of stored energy is less than 15 mills/ 
kWht, thus making the concept of a rock bed accumulator economi- 
cally attractive for long-term storage 


15694 Use of the Hartmann bomb for determining Ksub(st) 
values of explosible dust clouds. Eckhoff, R.K. Staub-Reinhalt. Luft; 
35: No. 37, 110-112(Mar 1977) 

Earlier investigations by Bartknecht have revealed that 
Ksub(St) values obtained in the Hartmann bomb are in general 
considerably lower than those obtained in a 1 m®* explosion vessel. 
However, tests carried out by Bartkencht in the | m® vessel, and in 
the Hartmann bomb at the Chr. Michelsen Institute clearly demon- 
strate that the turbulence of the dust cloud at the moment of ignition 
has a dramatic effect on Ksub(St). Therefore, a lower degree of 
turbulence could be one significant reason for the lower Ksub(St) 
values obtained in the Hartmann bomb. It seems of vital importance 
to discuss this question in the context of what degrees of turbulence 
can be expected in typical industrial operations. Degree of dust 
dispersion is another important factor. Since the Hartmann bomb is 
widely used, it seems advantageous if it, by improvement of details 
of hardware and experimental procedures, can be retained as a 
standard explosibility test apparatus for dust clouds also in future. 


ELECTRONIC CIRCUITS AND DEVICES 


REFER ALSO TO CITATION(S) 14164, 16321 
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15695 (UCRL—13776) Investigation of the resistive phase in 
high power gas switching. Research and development report. 
O'Rourke, R.C. (Science Applications, Inc., La Jolla, Calif. (USA)). 
Jan 1977. Contract W-7405-ENG-48. 66p. (SAI—77-515-LJ). Dep. 
NTIS, PC A04/MF AO1, 

A theoretical study was made of the resistive phase in high 
pressure gas switching with the regime of interest being (10 to 50) 
kV from (1J, 10ns, 10OOKHz) to (100J, 10us, 1KHz). The resistive 

hase was examined as a function of applied field, gap spacing, 
inductance, gas type and pressure, and electrode material, The 
initiating and quenching phases as regards system performance (e.g., 
the jitter problem) were examined. The cooling and electrode debris 
removal effects of the vortex gas flow on the operating characteris- 
tics of the system were considered, 


15696 (BNWL-tr—276) Developmental trends in sputtering tech- 
nology and their application in electronics. Fiedler, O. Translated 
from Feingeraetetechnik; No. 3, 104-109(1971). 18p. Dep. NTIS, PC 
A02/MF A011. 

In the manufacturing of microelectronics components and 
modules, the application of thin methallic, semi-conductor, and 
insulator films has acquired a special importance. Coming into use as 
deposition methods are vacuum coating, gas precipitation, and reac- 
tive techniques. Belonging to the group of vacuum deposition tech- 
niques is the process of ion spraying, termed sputtering for short, 
which has been known for over 100 y but which has seen a 
considerable development in the last 10 y. Compared to thermal 
evaporation coating in a high vacuum, this technique has the advan- 
tage that the sprayed-on films adhere better to the substrates, the 
stoichiometry of bonds is far better preserved, and there is a very 
large selection of substances which can be sputtered. Disadvantages 
are the relatively large expenditure for apparatus for carrying out 
the process and the small yield which is at present still the case. In 
order to raise the latter, attempts are being made at various places of 
developmental work to increase the growth rates and the areas 
coated, or both, in particular by changing the electrode systems as 
well as by trying out new technical variants of ion sputtering. These 
developments as well as the possibilities of application of sputtered 
films in thin film electronics are discussed. 


WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 14219, 15387 


COMBUSTION SYSTEMS 
REFER ALSO TO CITATION(S) 13844, 13845, 14216, 14494, 15343 


15697 (FE—2463-3) Industrial application, fluidized-bed combus- 
tion process. erly report, July—September 1976, (FluiDyne 
Engineering Corp., Minneapolis, Minn. (USA)). Oct 1976. Contract 
EX-76-C-01-2463. 23p. oe. NTIS, PC A02/MF AO1. 

Shakedown tests of the 18” combustor and ancillary equip- 
ment were conducted. These tests were followed by additional 
performance and FBC equipment operation tests with an lowa high 
sulfur coal, designated as the primary fuel for the demonstration 

rogram. Vertical slice test unit design activities also continued. 
ork was started on the preliminary design of the demonstratiou 
unit: initial effort was primarily in work planning and scheduling. 
The Program Work Plan, the 18” Combustor Test Plan, the Prelimi- 
nary Design Task Work Plan Diagram, and the Vertical Slice 
Preliminary Design Package were submitted to ERDA for approval. 


15698 (FE—2463-12) Industrial application, fluidized-bed com- 
bustion process. Quarterly report, April—June 1977, (FluiDyne Engi- 
neering Corp., Minneapolis, Minn. (USA)). Jun 1977. Contract EX- 
76-C-01-2463. 28p. Dep. NTIS, PC A03/MF AO1. 

Initial shakedown of the vertical slice combustor was com- 
pleted and the formal test program was begun. Preparation contin- 
ued for the vertical slice 500-hour test and for the tests in the 18” 
combustor with in-plant waste paper, cardboard, and wood as a fuel. 
The Vertical Slice Combustor 500-Hour Test Plan was submitted to 
ERDA for approval. A schedule for the design and installation of 
the demonstration plant is being prepared which will permit early 
completion of the well-defined elements of the program. The ele- 
ments of the plant which are being tested in the vertical slice will 
follow progressively. The intent is to provide a system during the 
fall of 1978 that will fully reflect the vertical slice testing experience. 


15699 (FE—2472-19) Fluidized-bed combustion: industrial appli- 
cation demonstration projects. Monthly progress report, October 1977. 
Weller, A.E.; Nack, H. (Battelle Columbus Labs., Ohio (USA)). 8 
Nov 1977. Contract EX-76-C-02-2472. 10p. Dep. NTIS, PC A02/ 
MF AO1. 

‘ 
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A total of 10 experimental runs were made in October, 1977, 
bringing the total operating time to almost 200 hours. Operating 
problems associated with leaks around access doors and the combus- 
tor flanges, stoppages in the ash recycle and discharge systems, and a 
cyclone failure limited the number of experimental runs. Preliminary 
results from the runs completed indicate that the required Ca/S ratio 
is greater in the Subscale Experimental Unit System (SSEUS) than 
in the 6-inch process development combustor, and that the entrained 
bed coefficient is lower in the SSEUS than in the 6-inch unit. It is 
suspected that both of these problems result from excessive combus- 
tion outside the dense bed. 


15700 Investigation of the two-stage fluidized bed combustion of 
sulfur-rich heating oil with suppression of the NO. and SO; formation. 
Tager, S.A.; Talumaa, R.J.; Kalmaru, A.M.; Kazakova, N.A. Arch. 
Energiewirtsch.; 31: No. 7, 587-597(Jul 1977). (In German). 

6 figs.; 1 tab.; 12 refs. 

A method, which, in the combustion of sulfur-rich heavy oils, 
reduces the toxic or corrosive nitrogen oxides and sulfur trioxide 
occuring in considerable amounts to an undangerous scale, promises 
to be the two-stage fluidized-bed combustion of such heating oils. By 
means of a suitable flow design, one avoids that the greatly sulfur- 
containing products of the first incomplete combustion in the lower 
firing section of a turbulent burner should come into contact with 
the corrosion-prone chamber walls; in this way the danger of its 
high-temperature corrosion is eliminated. A report is given on ex- 
perimental investigations on a test prototype of a fluidized-bed 
chamber for oil and gas firing, where the influence of the spatial 
distribution of the combustion zones in the fluidized-bed chamber as 
well as the influence of the air states on the combustion data, the 
heat transfer and the effectiveness of the NO2 and SO; suppression 
were determined. 


15701 Steam generator fired with brown coal or other fuels which 
strongly tend to incineration. Michel, R. (to Kraftwerk Union A.G., 
Muelheim an der Ruhr (Germany, F.R.)). German(FRG) Patent 
2,004,141/C/. 13 Jan 1977. Sp. (In German). 
The invention concerns the design of a steam generator 
equipped with a vertical combustion chamber and a joined horizon- 
flue so as to make the velocity and temperature distribution of gas 
flows by means of flues operating behind the combustion chamber 
more regular, particularly without additional installations. The solu- 
tion of the problem is explained. 


15702 Method and burner for the combustion of a liquid fuel. 
Auclair, M.; Bouvin, J. (to Esso Standards S.A. Francaise, 92 - 
Courbevoie). German(FRG) Patent 2,622,531/A/. 9 Dec 1976. 27p. 
(In German). 

The invention describes the performance and arrangement of 
a burner working optimally even at low capacities of 2-20 KW with 
a heat efficiency which is variable in a broad range. A burner tube is 
suggested which contains a mixing equipment without movable 
parts, in which the liquid fuel (preferably light fuel oil) and a 
compressed additional gas (preferably compressed air) is emulsified. 
The fuel aerosol is fed into the combustion chamber and burned. The 
further claims describe details of the mixing equipment, the method 
of feeding into the combustion chamber, and the possibilities of 
charging of the liquid fuel and the combustion air. By way of this 
burner arrangement, the combustion chamber can be very small. 


15703 Gas-turbine installation, Hartmann, M. (to Brown Boveri- 
Sulzer Turbomaschinen A.G., Zurich (Switzerland)). German(FRG) 
Patent 2,423,913/A/r. 23 Oct 1975. 13p. (In German). 

The invention relates to a stationary gas-turbine installation 
with a bearing for the rotor on the exhaust side of the housing, 
whereby the current channel of the gas turbine passes into an exit 
diffuser ring, whose exterior and interior walls are supported against 
each other by means of carrier formed ribs and the bearing of the 
rotor is provided in the hollow of the inner area wall. During 
transient operation heat tension on the housing can occur, which can 
lead to damage of the bearing. Through constructive measures 
corresponding to the invention, it is attained that the bearing is 
independent of the influences of heat requirements and expansion of 
the exterior housing and the exit diffuser ring. 


15704 Heat engine. Dawson, L.G. German(FRG) Patent 
2,513,183/A/. 9 Oct 1975. 11p. (In German). 

The invention has the aim to develop for gas turbojet or 
Stirling engines a device for the heat inlet, which guarantees a large 
heat inlet. For thus purpose the inventor proposes a surface burner 
in connection with a body with an extensive surface. On this surface 
the combustion of the fuel-oxygen (preferably air) mixture takes 
place. The mentioned body serves as a heat exchanger too. Further 
claims refer to the performance, lay-out and the material properties 
of the body with the large surface. Besides the possibility of incorpo- 
rating another heat exchanger is described. 


15705 Combustion device for the carbon black-free combustion of 
liquid fuels. Becker, P. (to Elco Oelbrennerwerk A.G., Vilters (Swit- 
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zerland)). German(FRG) Patent 2,407,504/A/. 28 Aug 1975. 9p. (In 
German). 

The combustion device based upon the invention consists of 
an atomizing tip inserted into the air feed pipe and firing into the 
combustion space. The flame produced during combustion is sur- 
rounded by a flame holding ring. The flame is placed at the internal 
wall of the cylindrically designed flame holding ring. By means of 
this flame design, the combustion process can be influenced in such a 
manner that nearly stoichiometric combustion and therefore a 
carbon black-free flame is obtained. The formation of oil mist is to be 
prevented in particular. 


UNDERGROUND ENGINEERING 
REFER ALSO TO CITATION(S) 13761, 13907, 15828, 16065 


15706 Composition and method for drilling a reservoir containing 
a high temperature aqueous liquid. Fischer, P.W.; Zilch, H.E. (to 
Union Oil Co. of California). US Patent 4,039,459. 2 Aug 1977. Filed 
date 30 Jun 1976. 12p. 

A composition and method are described for drilling a well 
into a subterranean reservoir containing a high temperature aqueous 
liquid. The aqueous liquid contains as a scale inhibitor (1) a water- 
soluble substituted iminodi(methylene phosphonic acid) compound 
having a carbon-to-phosphorus bond or a water-soluble salt thereof, 
(2) a dicarboxylic acid, (3) a lower alkyl ester of hydroxy derivative 
of a dicarboxylic acid, (4) hexamethylenetetramine, (5) thiourea, or 
(6) the amide reaction product of a polycarboxylic acid and an 
aliphatic amine, an aliphatic hydroxyl amine, or a heterocyclic 
nitrogen-containing compound. 


15707 Shift planning for personnnel underground, Mayer, K. 
Bergbau; 28: No. 7, 266-270(Jul 1977). (In German). 

The computer programme system ‘Shift demand planning’ 
(SP) underground is introduced. Target, operation, and precondition 
for operating the SP are presented. 


15708 Technological parameter of cast concrete for mine sup- 
ports. Kohutek, Z. Glueckauf-Forschungsh.; 38: No. 3, 110-114(Jun 
1977). (In German). 

The contents include: investigations in the semi-technical 
scale; analysis of the spreading process of cement motor; setup of the 
net of connection pieces for injection; finding the number of injec- 
tion holes and the quantity of cement motor; time required for 
concreting; and discussion of results. 


15709 Microseismic detection of landslides. McCauley, M.L. 
Transp. Res. Rec.; No. 581, 25-30(1976). 

The microseismic activity (subaudible rock noise) that is 
recorded in a material can be used to evaluate the stability of slopes 
in the area. The method can be used with other monitoring devices 
for more thorough monitoring of slope stability. 


MARINE ENGINEERING 


15710 New type of submerged rock drill, "MD-300PT”’. Kino- 
shita, Y. (Geological Survey of Japan, Kawasaki); Oshika, H.; Inoue, 
E. Mar. Geol.; 25: No. 4, 321-331(Dec 1977). 

A new type of rock drill, which has compact size and a 
simple mechanism and which can be automatically operated in 
water, was developed. The drill can obtain 75 cm of rock core from 
a rocky bottom covered by thin sediments at a maximum depth of 
300 m. The drill was operated under a current of 1.5 knots in Sagami 
Bay south of Tokyo and obtained a 40-cm core of volcanic conglom- 
erate of Miocene age from the slope of a small bank at a depth of 130 
m. During the operation the vessel was not anchored. 


15711 Steels for offshore structures, Harvig, H. (Graenges 
Jaer.verk, Oxeloesund (Sweden)). Oe/; 15: No. 7, 198-200(Jul 1977). 
(In German). 

4 figs.; 1 tab. 

Two structural steels, with better stress resistance and wel- 
dablility qualities than customary steels complying with DIN stan- 
dard 17100-St 52-3, are introduced. The structural steels have a 
guaranteed tensile strength of 350 N/mm? and 450 N/mm? respec- 
tively and show increased resistance against hydrogen crack forma- 
tion. The improvements were achieved by altering the processing 
method. The method is described briefly. 


POLLUTION CONTROL EQUIPMENT 


REFER ALSO TO CITATION(S) 14546, 15847, 15848, 15849, 
15850, 15851, 15852, 15853, 15854, 15855 
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15712 Electric utilities seriously look at fabric filters. Aken, K. 
Environ. Sci. Technol.; 11: No. 9, 856-857(Sep 1977). 

Fabric filters are expected to capture 35% of the electric 
utility particulate control market in the next 5 to 7 years; in 1970 
such sales were non-existent, according to suppliers. The fabric filter 
baghouses, which act like huge vacuum cleaners, require no precon- 
ditioning of fly ash and are able to efficiently filter the residue from 
the combustion of low-sulfur coal. Traditionally conservative, elec- 
tric utilities are waiting to judge results of tests on bag life and on 
new processes designed to simultaneously collect particulate matter 
while absorbing SO. emissions. The most promising treatment to 
date that uses baghouses is called dry sorption of SO2 in which the 
bags are seeded” with a naturally-occurring dry sodium bicarbonate 
additive called nahcolite. Because of mining and disposal problems, 
industry has developed a process for the regeneration of nahcolite 
and a regenerative aqueous carbonate process that uses commercial- 
ly available sodium carbonate as the SO scrubbing agent. 


15713 Clean environment through electric filters. Fischer, K. 
Tech. Mitt. AEG-Telefunken; 67: No. 3, 138-140(Jul 1977). (In 
German). 

The significance of electric filter installations for maintaining 
clean air standards, and thus for environmental protection, and the 
mode of operation of an electric filter installation are explained. 
High-voltage electricity supply systems, using the filter voltage 
regulator FSR 61 are reported on in more detail. 


15714 Method of preparing gypsum according to the SO. washing 
process, preferably flue gas washing behind power stations and sinter- 
ing plants. Hoelter, H.; Gresch, H.; Igelbuescher, H. German(FRG) 
Patent 2,519,489/A/. 18 Nov 1976. 6p. (In German). 

The patent claims deal with the preparation of an especially 
pure gypsum, e.g. as used in the cement industry, following the 
desulphurization washing of flue gas using calcium hydroxide. The 
slurry separated off is post-treated with sulphuric acid. Impurities are 
removed from the residue by simultaneous blowing in of air. 


15715 Method for the removal of nitrogen oxides from waste 
gases. Iwata, T.; Moriguchi, S.; Abe, H. (to Nippon Kokan K.K., 
Tokyo). German(FRG) Patent 2,621,944/A/. 18 Nov 1976. 15p. (In 
German). 

4 figs.; 1 tab. 

In order to remove nitrogen oxides from waste gases of an 
iron-ore sinter plant, a catalyst bed is used according to the invention 
which is packed with iron-ore clumps of <= 25 mm particle size 
and is brought into contact with the waste gas mixed with ammonia 
as reducing agent. Due to gravity, the catalyst material is allowed to 
continually or intermittently fall through the reactor and thus gradu- 
ally carries out a part of the catalyst bed or iron-ore clumps which 
may then be re-used as starting material for the iron-ore production. 


15716 Method for the catalytic purification of waste gases cotain- 
ing hydrogen sulphide and where given CO, and ammonia. Dupuy, G.; 
Daumas, J.C.; Michel, M. (to Rhone Progil, 92 - Courbevoie 
(France)). German(FRG) Patent 2,417,092/B/. 18 Nov 1976. 5p. (In 
German). 

5 tabs. 

The patent claim deals with a catalytic purification process of 
gases containing hydrogen sulphide and carbon compounds of sul- 
phur and, possibly, gases containing CO2 and ammonia, according to 
the Claus reaction using a catalyst based on active alumina. The 
specific properties of the catalyst used are a highly specific surface 
of at least 80 m?/g and its share of titanium oxide of 1 to 60 wt.% 
which renders it superior to the usual catalyst used in the Claus 
method. The preparation of the catalyst is either done by impregnat- 
ing active alumina with titanium salts and subsequent thermal de- 
composition to titanium oxide or by agglomeration of mixtures of 
AlkOs; and titanium compounds or common precipitation of the 
hydroxide of aluminium and titanium, as well as subsequent deform- 
ing of the mixture, drying and activating. 


15717 Method for the desulphurization of industrial gases, in 
particular waste gases such as flue gas. Laufhuette, D.; Schmitz, W.; 
Schuepphaus, K. (to Still (C.), Recklinghausen (Germany, F.R.)). 
German(FRG) Patent 1,961,048/C/. 18 Nov 1976. 3p. (In German). 

1 fig. 

According to the present invention, industrial gases, especial- 
ly waste gases such as flue gases, are freed from sulphur oxides by 
washing in aqueous suspensions of alkali earth hydroxides or carbon- 
ates (prefarably limestone or calcium hydroxide). The suspensions 
coming froin the washer are separated into slurry and water. The 
water after replacing the missing quantity by fresh water, is used to 
restart a new suspension which is then pumped into the washer. The 
slurry residue is fed into a dryer placed in the flow of gases to be 
desulphurized prior to wet-washing. Making use of the superheat of 
the gases, it is dried to the extent that one obtains a pourable, 
disposable bulk. 
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15718 Equipment for cleaning the waste gases from coal fired and 
hydrocarbon fired boiler plant. Oerdoegh, L.; Kiss, J.; Bozzay, D.; 
Dusza, Z. German(FRG) Patent 2,326,270/C/. 21 Oct 1976. Sp. (In 
German). 

The process described here for the cleaning of waste gas from 
coal fired and hydrocarbon fired boiler plants is mainly characterised 
by the following advantages: 1) The heat contained in the waste gas 
is used to better advantage; 2) the after-heat surfaces of the boilers 
can be reduced due to the subsequent better use of heat to such an 
extent that the temperature of the waste gas emerging fom the boiler 
does not fall below 200°C, which means less corrosion of these after- 
heat surfaces; 3) the water content of the waste gases emitted from 
the chimney is relatively small, which has a favourable effect on the 
environment of such a plant. All this is achieved by the process 
described as follows: 1) A first heat exchanger is interposed between 
the boiler and the sulphur dioxide/dust extractor and a second heat 
exchanger is interposed between the sulphur dioxide/dust extractor 
and the water separator; 2) the water separator is made as an air 
mixer and cooling device which operates in crossflow. Schematic 
drawings show the construction of such a cleaning plant and the 
water separator. 


15719 (PB—269064-T/SL) Air conservation. Translated by A. 
Skup from Ochr. Pr.; 10: No. 3, 53(1976). 72p. (TT—76-54024/3). 
NTIS PC A04/MF AO1. 

document contents are as follows: Nitrogen dioxide removal 
from dilute gases by absorption in a magnesium hydroxide suspen- 
sion; A novel damage prognostication approach for the areas adja- 
cent to industrial plants; An optimum air pollution data collection 
and analysis system; Estimation of individual dust hazard in the 
working environment in a superphosphate plant; Assessment of the 
performance of the stoker-fired boiler exhaust control equipment; 
The influence of urban and industrial areas upon the local climate; 
Polemics; Industrial briefs, and Patent review. 


15720 Technical processes for the desulfurization of waste gases 
and fuels. Brauer, H. (Technische Univ. Berlin (Germany, F.R.). 
Inst. fuer Chemieingenieurtechnik). pp 5-7 of In Technische Verfah- 
ren zur Entschwefelung von Abgasen und Brennstoffen. Duessel- 
dorf, Germany, F.R.; VDI-Verl. (1976). (In German) 

From Colloquium on technical procedures for the desulfuri- 
zation of exhaust gases and fuels; Duesseldorf, Germany, F.R. (2 - 3 
Jun 1976) 

A short summary is given of the colloquium on ‘technical 
processes for the desulfurization of waste gases and fuels’, organized 
in Duesseldorf, FRG, on June 2nd and 3rd, 1976, by the VDI clean 
air commission. The colloquium gave a survey of technologies and 
applications which have been realized on a large scale in Japan and 
the USA and may soon be realized in the Federal Republic of 
Germany. 


15721 Waste gas desulfurization processes. Juentgen, H. (Berg- 
bau-Forschung G.m.b.H., Essen (Germany, F.R.)). pp 17-22 of In 
Technische Verfahren zur Entschwefelung von Abgasen und Brenn- 
stoffen. Duesseldorf, Germany, F.R.; VDI-Verl. (1976). (In German) 

From Colloquium on technical procedures for the desulfuri- 
zation of exhaust gases and fuels; Duesseldorf, Germany, F.R. (2 - 3 
Jun 1976). 

2 figs.; 6 tabs.; 4 refs. 

A short survey is given of the many possible techniques of 
waste gas desulfurization - wet and dry processes -, some of which 
have already been realized on a large scale. The methods are 
discussed with particular regard to the final products. Wet processes 
are generally more advanced, but the future will probably belong to 
dry processes, since the flue gases need not be reheated after 
scrubbing, and the SO2-enriched gas may be processed with little 
expenditure to form the final product elementary sulphur. 


15722 Use and operation of waste gas desulfurization systems on 
an international scale. Davids, P. (Landesanstalt fuer Immissions- 
und Bodennutzungsschutz des Landes Nordrhein-Westfalen, Essen 
(Germany, F.R.)). pp 23-29 of In Technische Verfahren zur Entsch- 
wefelung von Abgasen und Brennstoffen. Duesseldorf, Germany, 
F.R.; VDI-Verl. (1976). (In German) 

From Colloquium on technical procedures for the desulfuri- 
zation of exhaust gases and fuels; Duesseldorf, Germany, F.R. (2 - 3 
Jun 1976). 

1 fig.; 9 tabs.; 11 refs. 

It is shown that in spite of strict emission limits, the techno- 
logical maturity of waste gas desulfurization has been clearly demon- 
strated in Japan and the USA. For the Federal Republic, this 
international experience is available apart from national develop- 
ments when it comes to introducing waste gas desulphurisation 
systems and optimizing them under German conditions. 


15723 Saarberg-Hoelter process. Meyer, W. (Saarbergwerke 
A.G., Saarbruecken (Germany, F.R.). Kraftwerk Weiher). pp 31-34 
of In Technische Verfahren zur Entschwefelung von Abgasen und 
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Brennstoffen. Duesseldorf, Germany, F.R.; VDI-Verl. (1976). (In 
German) 

From Colloquium on technical procedures for the desulfuri- 
zation of exhaust gases and fuels; Duesseldorf, Germany, F.R. (2 - 3 
Jun 1976). 

2 figs. 

A short description of the Saarberg-Hoelter process is given. 
This is a wet scrubbing process on a calcium hydroxide basis, where 
the final product gypsum can be used by the building industry. 


15724 Problems in using gypsum from flue gas desulfurization in 
the building industry. Wirsching, F.; Hueller, R. (Gebrueder Knauf, 
Westdeutsche Gipswerke, Iphofen (Germany, F.R.)). pp 35-36 of In 
Technische Verfahren zur Entschwefelung von Abgasen und Brenn- 
stoffen. Duesseldorf, Germany, F.R.; VDI-Verl. (1976). (In German) 

From Colloquium on technical procedures for the desulfuri- 
zation of exhaust gases and fuels; Duesseldorf, Germany, F.R. (2 - 3 
Jun 1976) 

1 tab. Short communication only. 


15725 Lurgi-Italsider process for the desulfurization of waste gas 
from sintering. von Jordan, W. (Lurgi Apparate-Technik G.m.b.H., 
Frankfurt am Main (Germany, F.R.)). pp 73-77 of In Technische 
Verfahren zur Entschwefelung von Abgasen und Brennstoffen. 
Duesseldorf, Germany, F.R.; VDI-Verl. (1976). (In German) 

From Colloquium on technical procedures for the desulfuri- 
zation of exhaust gases and fuels; Duesseldorf, Germany, F.R. (2 - 3 
Jun 1976). 

5 figs. 

In this process for the desulfurization of waste gases from iron 
ore sintering plants, dust and SO2 are removed at the same time. Gas 
scrubbing takes place in two stages: a spray tower and a Lurgi radial 
flow scrubber. The layout of a gas desulfurization system working 
by the double-alkali system is illustrated by the example of an 
operating plant with a gas flow rate of 55,000 Nms/h. 


15726 Bahco process. Smitt, L. (Aktiebolaget Bahco Ventila- 
tion, Enkoeping (Sweden)). pp 83-85 of In Technische Verfahren zur 
Entschwefelung von Abgasen und Brennstoffen. Duesseldorf, Ger- 
many, F.R.; VDI-Verl. (1976). (In German) 

From Colloquium on technical procedures for the desulfuri- 
zation of exhaust gases and fuels; Duesseldorf, Germany, F.R. (2 - 3 
Jun 1976). 

3 figs. 

The process uses ground limestone, lime, or slaked lime, but 
preferably limestone. The functioning of the SO2 scrubber developed 
by Messrs. BAHCO and its use in plants with varying SO2 content in 
the waste gases are described. 


15727 Flue gas desulfurization according to the Wellman-Lord 
process. Hellmer, L.; Neumann, U. (Davy Powergas G.m.b.H., 
Koeln (Germany, F.R.)). pp 87-92 of In Technische Verfahren zur 
Entschwefelung von Abgasen und Brennstoffen. Duesseldorf, Ger- 
many, F.R.; VDI-Verl. (1976). (In German) 

From Colloquium on technical procedures for the desulfuri- 
zation of exhaust gases and fuels; Duesseldorf, Germany, F.R. (2 - 3 
Jun 1976). 

4 figs.; 10 refs. 

The Wellman-Lord process is a regenerative scrubbing pro- 
cess. The SQ: is absorbed by a sodium sulfite solution while hydro- 
gen sulfite is being formed at the same time. The SOs is released in a 
thermal regeneration stage, and the sodium sulfite is led back into the 
cycle. The SO: is obtained in the form of a high-concentration gas 
which can easily be processed into marketable products. The funda- 
ments of the process and the technical course of the process are 
described. 


15728 New results for the Shell/UOP and IFP flue gas desulfuri- 
zation process. Nitschke, E. (Uhde (F.) G.m.b.H., Dortmund (Ger- 
many, F.R.)). pp 93-95 of In Technische Verfahren zur Entschwefe- 
lung von Abgasen und Brennstoffen. Duesseldorf, Germany, F.R.; 
VDI-Verl. (1976). (In German) 

From Colloquium on technical procedures for the desulfuri- 
zation of exhaust gases and fuels; Duesseldorf, Germany, F.R. (2 - 3 
Jun 1976). 

2 figs.; 1 ref. 

New developments in two flue gas desulfurisation processes 
are reported: the SFGD (Shell Flue Gas Desulphurisation), and the 
IFP process (Institut Francais du Petrol). The first process belongs 
to the dry processes; it uses a carrier mass with a high copper 
content to bind SO. in the form of copper sulfate. In the IFP 
process, SO: is absorbed in an aqueous, ammoniacal sulfite solution. 
The essential novelty in the recent development of this process is the 
regeneration of this solution. The ammonium sulfite is decomposed 
into SO2, NHs, and water vapour in an evaporator. The gas mixture 
containing SO: is reduced to hydrogen sulfide which is used for the 
Claus process. 
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15729 Further technical processes for the gas desulfurization. 
Weber, E.; Schuetz, M. (Essen Univ. (Gesamthochschule) (Ger- 
many, F.R.). Inst. fuer Mechanische Verfahrenstechnik). pp 97-103 
of In Technische Verfahren zur Entschwefelung von Abgasen und 
Brennstoffen. Duesseldorf, Germany, F.R.; VDI-Verl. (1976). (In 
German) 

From Colloquium on technical procedures for the desulfuri- 
zation of exhaust gases and fuels; Duesseldorf, Germany, F.R. (2 - 3 
Jun 1976). 

12 tabs.; 6 refs. 

The article compares the efficiency of the most important wet 
and dry flue gas desulfurization processes with regard to the amount 
of gas cleaned. Special regard is paid to the double-alkali process by 
which more than 13 mill. Nm* gas/h are cleaned in large plants, in 
particular in Japan. Three Japanese process variations are presented. 


15730 Removing SO, from waste gases from chemical plants with 
the aim of sulfur recycling. Germerdonk, R. (Farbenfabriken Bayer 
A.G., Leverkusen (Germany, F.R.)). pp 105-107 of In Technische 
Verfahren zur Entschwefelung von Abgasen und Brennstoffen. 
Duesseldorf, Germany, F.R.; VDI-Verl. (1976). (In German) 

From Colloquium on technical procedures for the desulfuri- 
zation of exhaust gases and fuels; Duesseldorf, Germany, F.R. (2 - 3 
Jun 1976). 

5 figs. 

Some processes used by the chemical industry to remove SOz 
from waste gas flows are reported. These processes aim at convert- 
ing the SO2 waste into re-usable chemicals such as SOz2 gas (free of 
Cl), H2SO., H2SO3, NaHSOs, or sulphur in solid or liquid form, in 
an ecologically admissible way. 


15731 Problems of the processing and use of products from 
desulfurization plants. Brocke, W.; Haug, N.; Pettelkau, H.; Schen- 
kel, W. (Umweltbundesamt, Berlin (Germany, F.R.)). pp 123-129 of 
In Technische Verfahren zur Entschwefelung von Abgasen und 
Brennstoffen. Duesseldorf, Germany, F.R.; VDI-Verl. 1976). (In 
German) 

From Colloquium on technical procedures for the desulfuri- 
zation of exhaust gases and fuels; Duesseldorf, Germany, F.R. (2 - 3 
Jun 1976). 

3 figs.; 4 refs. 

From the large body of international experience in removing 
or reusing waste products from the desulfurization of flue gas, coal, 
and mineral oil, the authors study possible ways of lowering SO: 
emissions under German conditions by economical handling of the 
wastes. Sulfur, sulfur dioxide, sodium sulphates, sulfuric acid, and 
gypsum are easily marketable. Calcium sulphite/sulphate or gypsum 
sludges may be used in road building or as fertilizers after prior 
treatment. Wastes that cannot be used again may be disposed of 
according to known methods after treatment, provided that suitable 
disposal sites are available. 


15732 Practical example of disposal. Bosselmann, W. (Nord- 
westdeutsche Kraftwerke A.G., Hamburg (Germany, F.R.)). pp 131- 
132 of In Technische Verfahren zur Entschwefelung von Abgasen 
und Brennstoffen. Duesseldorf, Germany, F.R.; VDI-Verl. (1976). 
(In German) 

From Colloquium on technical procedures for the desulfuri- 
zation of exhaust gases and fuels; Duesseldorf, Germany, F.R. (2 - 3 
Jun 1976) 

Short communication only. 


15733 Technical-economic questions in the utilization of waste 
products from flue gas desulfurization systems - illustrated by the 
example of the Land Baden-Wuerttemberg. Rentz, O.; Bickel, M. pp 
133-147 of In Technische Verfahren zur Entschwefelung von Abga- 
sen und Brennstoffen. Duesseldorf, Germany, F.R.; VDI-Verl. 
(1976). (In German) 

From Colloquium on technical procedures for the desulfuri- 
zation of exhaust gases and fuels; Duesseldorf, Germany, F.R. (2 - 3 
Jun 1976). 

9 figs.; 3 tabs.; 10 refs. 

At least part of the products obtained during flue gas desul- 
furization may be marketed. Apart from type, quantity, and quality 
of the products, problems concerning the existing or still-to-be- 
developed markets, the prices to be obtained, etc. are of importance 
in this connection. All these factors have been analyzed for the 
realistic conditions of an economic region, i.e. the Federal Land 
Baden-Wuerttemberg. As a result of the analysis, concrete conclu- 
sions can be drawn concerning the applicability of certain products, 
e.g. in urban agglomerations with chemical industries. 


POWER CYCLES 


REFER ALSO TO CITATION(S) 15355 
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15734 Process for the conversion of heat energy into mechanical 
power by means of a heat engine with external combustion and device 
for carrying out the process. Krauss, W. German(FRG) Patent 
2,531,351/A/. 20 Jan 1977. 11p. (In German). 

2 figs. 

A thermodynamic cycle process, which works with very 
small losses, is suggested for hot-gas engines. The working agent is 
heated after an isentropic compression and the heat is withdrawn 
after an isentropic expansion. Then the working agent is compressed 
once more after it is fed through a heater and through a cooler for 
heat emission. To carry out this process it is suggested to design both 
sides of the piston like a bucket. The piston moves in a cylinder 
against a fixed stamp. The piston forms on one side the expansion 
room and on the other side the compression room. The working 
agent can be closed in within the expansion and the compression 
room by elastic, heat-resistant and impervious plastic sheets. A 
further claim is concerned with the insulation of the system. 


RANKINE 
REFER ALSO TO CITATION(S) 14172 


PARTICLE ACCELERATORS 


15735 (AECL—5677) Proceedings of the 1976 proton linear 
accelerator conference. Schriber, S.O. (ed.). (Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). 
Nov 1976. 428p. (CONF-760942—). Dep. NTIS (US Sales Only), 
PC A19/MF AOl. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

Seventy-three papers are included in the proceedings. A 
separate abstract was prepared for 46 papers. Twenty-seven papers 
have been previously abstracted for Energy Research Abstracts 
(ERA). For abstracts of these papers see CONF-760942 in the 
Report Number Index. (RCK) 


DESIGN, DEVELOPMENT, AND OPERATION 


15736 (AECL—‘5677, pp 2-11) Unilac, development and present 
status. Boehne, D. (Gesellschaft fuer Schwerionenforschung mbH, 
Darmstadt, Ger.). Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

During the year 1975 the Unilac heavy ion linear accelerator 
was completed and stepwise put into operation. A summary is given 
of the operating experience obtained so far, and the performance of 
the different systems and of characteristic technological details are 
compared to the original design concepts. 


15737 (AECL—5677, pp 20-26) Radiotechnical Institute activity 
in the linac field. Murin, B.P. (Radiotechnical Inst., Moscow). Nov 
1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

For many years, the Radiotechnical Institute has been in- 
volved in a number of projects aimed at constructing linear accelera- 
tors for protons or electrons. A summary is given of the experience 
gained and covers: (1) some problems of developing linacs to serve 
aS meson Or neutron generators; (2) results of study of a linac with 
asymmetric alternating phase focusing; and (3) electron linac pro- 
jects. 


15738 (AECL—5677, pp 27-35) Status of accelerator develop- 
ment in Japan. Tanaka, J. (National Lab. for High Energy Physics, 
Oho, Ibaraki, Japan). Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

The progress and the status of existing and planned linacs in 
Japan are reviewed. At present the number of the operating linacs 
exceeds 170. However, of all the linacs, about 80% are commercial, 


and used for medical and industrial purposes. The remaining linacs 
were made for research purposes, for example, nuclear and neutron 
physics, radio-chemical researches and injector for electron synchro- 
tron. These linacs have been successfully and reliably operating. In 
1974, the first proton linac in this country was completed at KEK as 
the 20 MeV injector for the 500 MeV booster and 12 GeV main ring 
synchrotron. The linac is now orere*2d at a beam current of 120 
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mA. The first heavy ion linac (RILAC) is under construction at the 
Institute of Physical and Chemical Research, and it will be complet- 
ed by 1979. A 2.5 GeV electron linac and a storage ring are 
proposed for the ‘Photon Factory” project at KEK. Electro Techni- 
cal Laboratory is also planning a 500 MeV high duty electron linac. 
Some engineering and technical problems concerning linacs in this 
country are reported. 


15739 (AECL—5677, pp 45-48) Review and status of the CERN 
new 50 MeV linac project. Boltezar, E.; Haseroth, H.; Pirkl, W.; 
Plass, G.; Sherwood, T.R.; Standley, P.H.; Tetu, P.; Tallgren, U.; 
Warner, D.; Weiss, M. (CERN, Geneva). Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

A review is given of the performance parameters, design 
parameters, and the progress and status of the new linac injector 
being built for the CERN Proton Synchrotron. The linac will have a 
duoplasmatron source, Alvarez structure, and an on-line control 
system with CAMAC. It is expected that the linac will be completed 
by the end of 1977. (PMA) 


15740 (AECL—5677, pp 49-53) Accelerating structure of the 
CERN new 50 MeV linac. Warner, D.J. (CERN, Geneva). Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

The design of the post-coupled Alvarez structure is presented 
with emphasis on features which are novel and critical, especially as 
regards acceleration of high currents (150 mA) to 50 MeV. Among 
topics treated are the sequence of computational techniques leading 
from unit cell (e.m. field) calculations to dynamics of the complete 
linac, and model measurements which justify the drift-tube girder 
support approach and the particular post-coupler arrangement. 


15741 (AECL—5677, pp 62-66) Variable frequency heavy-ion 
linac. Odera, M. (Inst. of Physical and Chemical Research (RIKEN), 
Saitama, Japan). Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

n Proceedings of the 1976 proton linear accelerator confer- 
ence. 

A variable frequency linac, RILAC, is planned for accelera- 
tion of ions of elements throughout the periodic table. Total energies 
and rates of energy increase per unit length were chosen relatively 
small to make radiofrequency power loss modest, to realize a high 
duty factor operation. The accelerating frequency is variable to ease 
acceptance of ions having very different charge to mass ratios into 
an identical accelerator structure. The scheme is also effective in 
relaxing requirements of the large field gradients for the cent 
focusing magnets in the drift tubes by use of the lower uencies 
for the heavier projectiles. A quarter wave coaxial aractere having 
an oblong cross section was adopted. The change of the relative 
distribution of voltage amplitudes at the accelerating gaps with 
frequency was studied by models, and it was found possible to 
minimize the distribution in spite of a large frequency variation. The 
effective shunt impedance of the resonators is good and allows the 
large duty factor operation planned. The higher mode frequency 
spectrum is simple and presents no problem for discrimination of the 
unwanted modes. 


15742 (AECL—5677, pp 73-80) Prestripper accelerator of the 
Unilac. Kaspar, K. (Gesellschaft fuer Schwerionenforschung mbH, 
Darmstadt, Ger.). Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

The prestripper section of the Unilac was developed to accel- 
erate heavy ions with a minimum charge/mass ratio of 11/238 from 
the specific energy of 11.6 KeV/4 to 1.405 MeV/u. It consists of 
four Wideroe type accelerating tanks which are very suitable for 
acceleration in the range of very low particle velocities. With the 
development of the coaxial line structure it has been possible to 
install a strong focusing system in a Wideroe accelerator for the first 
time. A review is given of the design principles, calculations, and 
various measurements with rf models needed to determine the drift- 
tube tables and the geometric dimensions of the four Wideroe tanks. 
During the first year of operation, it has been proved that the 
characteristic parameters and the performance of the four Wideroe 


tanks agree very closely with the design values derived from model 
measurements. 


15743 (AECL—5677, pp 166-170) Operation of the graded-8 
Electron Test Accelerator. Fraser, J.S.; McKeown, J.; McMichael, 
G.E.; Diamond, W.T. (Atomic Energy of Canada Ltd., Chalk River, 
Ont.). Nov 1976. 





APRIL 15, 1978 


From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

The Electron Test Accelerator was built to model the behav- 
ior of the high energy portion of a proton linear accelerator which 
would be suitable for breeding fissile material. The test accelerator 
and its control systems were tested at 100% duty factor producing a 
beam of electrons at 1.5 MeV and currents up to 20 mA where the 
incident rf power is shared equally between the structure dissipation 
and the beam loading. The structure performed satisfactorily in all 
respects at dissipation power densities up to 5 kW/cell where the 
mean energy gradient was 1.1 MeV/m. Experiments were done on 
the beam loading effects in the coupling of the transmission line to 
the cavity, the amplitude depression in and phase tilt along the 
structure, and the phase lag of the structure field. The phase accep- 
tance, the variation of transmission with buncher-accelerator phase 
shift and the beam energy spread are in qualitative agreement with 
beam dynamics calculations. 


15744 (AECL—5677, pp 171-174) Chalk River experience in the 
operation of high current 100% duty factor accelerating columns. 
Ungrin, J.; Hepburn, J.D.; Shubaly, M.R.; Chidley, B.G.; Ormrod, 
J.H. (Atomic Energy of Canada Ltd., Chalk River, Ont.). Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

Two high current 100% duty factor dc accelerators were 
built and are being commissioned at Chalk River. One is a 750 keV 
accelerator designed to investigate problems in the acceleration of 
de proton beams in the 50 to 100 mA range; the other is a 25 mA, 
300 keV D* dc accelerator designed for a 4 x 10'* s~' fast neutron 
source. The 750 keV accelerator has been in operation with beam 
currents up to 40 mA. Beam induced voltage breakdown problems 
encountered in the commissioning of the high-gradient accelerating 
columns of these accelerators is described. Changes in column design 
philosophy brought about by these problems are discussed. 


15745 (AECL—5677, pp 217-229) Electron linacs. Loew, G.A. 
(Stanford Linear Accelerator Center, CA). Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

A study was made of the present status of the thousand or so 
electron linacs in the world, and future trends in the field. These 
machines were classified according to their use: medical, industrial, 
and nuclear physics. In the medical category, two types of electron 
linacs are discussed: the conventional ones which are used for x-ray 
and electron therapy, and those which may in the future be used for 
negative pion therapy. Industrial machines discussed include linacs 
for radiographic and other specialized applications. In the nuclear 
physics category, the status of conventional low- and medium- 
energy as well as high duty cycle linacs is reviewed. The question of 
how one might obtain a c-w, 1 GeV, 100uA electron linac is raised, 
and various options using recirculation and stretchers are examined. 
In this connection, the status of rf superconductivity is summarized. 
A review is given of linacs for injectors into synchrotrons and e/sup 
+-/ storage rings, and recent work done to upgrade the only multi- 
GeV linac, namely SLAC, is described. 


15746 (AECL—5677, pp 230-233) PIGMI program at LASL. 
Knapp, E.A.; Swenson, D.A. (Los Alamos Scientific Lab., NM). 
Nov i976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

A program aimed at the development of smaller, less expen- 
sive and more reliable proton linacs, for Pion Generators for Medi- 
cal Applications (PIGMID), is described. Major innovations in this 
ese include: higher frequency structures (450 and 1350 MHz), 

igher accelerating gradients (5 to 8 MV/m), lower injection energy 
(few hundred kV), waveguide manifold rf distribution, and alternat- 
ing phase focusing for the first few meters, followed by permanent 
magnet quadrupole focusing for the remainder of the linac. Current 
status and eventual goals of the experimental program are described. 


15747 (AECL—5677, pp 269-271) Investigation of the accelerat- 
ing structure for the second part of the meson factory linac. Andreev, 
V.G.; Guslitskov, I.K.; Mirochnik, E.A.; Pirozhenko, V.M.; Polya- 
kov, B.I. (Radiotechnical Inst., Moscow). Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

In accordance with the project of meson factory linac, 108 
accelerating sections with intermediate focusing magnets are used in 


PARTICLE ACCELERATORS 1633 


the second part of the linac to accelerate protons from 100 to 600 
MeV. The sections are grouped forming 27 cavities, each of them 
including 4 sections and being fed by one radio-frequency generator. 
The sections are joined by bridge couplers which pass over the 
focusing regions. An accelerating disk-and-washer structure was 
developed at the Radiotechnical Institute for use in meson factory 
linac. Main results of theoretical and experimental studies of the 
accelerating structure and preliminary results of high power tests of 
full-scale experimental cavity are presented. 


15748 (AECL—5677, pp 37) Operation of the KEK 20 
MeV injector linac. Tanaka, J.; Baba, H.; Sato, I.; Inagaki, S.; Anami, 
S.; Kakuyama, T.; Takenaka, T.; Terayama, Y.; Matsumoto, H. 
(National Lab. for High Energy Physics, Oho, Ibaraki, Japan). Nov 
1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

A general description of the operational behavior of the KEK 
20 MeV Injector linac is given. Copper platings on the drift tubes 
and the inner surface of the tank are a great advantage to the high 
power rf excitation. The buncher debuncher and beam loading 
compensation system were operated successfully. The maximum 
beam current of 150 mA was accelerated so far. The energy spread 
was less than +-1% without debuncher and +-0.3% with de- 
buncher at the emittance of 0.6 wem mrad and beam current of 120 
mA. Experimental and calculated results of tilting of the tank field 
distribution are also included 


15749 (AECL—5677, pp 372-375) Improvement in the 20 MeV 
beam brightness at Saturne. Chamouard, P.; Olivier, M.. (CEN, 
Saclay, France). Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976) 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

Though linac beam intensity is sufficient (about 15 mA), 
optical beam properties were improved in order to fit the renewed 
Saturne transversal acceptance with a good factor of security. The 
low energy beam line located between the preinjector and the linac 
was modified according to the following needs: (1) reduction of 
beam size in the buncher; and (2) more flexible beam emittance 
matching with the linac acceptance, taking into account space 
charge effects. A brief summary is given of the theoretical computa- 
tion results, and the experimental results are discussed. 


15750 (AECL—5677, pp 381-385) Recent operation and modifi- 
cations on the CPS-50 Me¥ linac (old linac), Haseroth, H.; Tetu, P. 
(CERN, Geneva). Nov 1976 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976) 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

Mainly to satisfy the requirements of the booster synchrotron, 
substantial improvements were achieved on the linac since 1970. The 
pulse length was increased to 100 ps and modifications on the rf 
system and on the preinjector allowed the production of a stable 
beam without active feedback. These and further changes to the 
equipment have had a very beneficial effect on the fault rate. An 
emittance line providing one measurement per pulse and a spectrom- 
eter line furnishing ten spectra per pulse are important tools for 
beam adjustments. Without additional drastic changes to the ma- 
chine, beams of deuterons and alphas were produced recently and 
successfully accelerated by the PS 


15751 (AECL —5677, pp 405-408) Preliminary design study on a 
60 MeV cw electron accelerator using a conventional standing wave 
linac. Schriber, 8.0. (Atomic Energy of Canada Ltd., Chalk River, 
Ont.). Nov 1976 P 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976) 

In Proceedings of the 1976 proton linear accelerator confe7- 
ence. 

A preliminary design of an accelerating system which could 
produce up to 1 mA of 60 MeV electrons with 100% duty cycle was 
studied. The preferred arrangement is a racetrack microtron configu- 
ration with an electron energy gain of approximately 10 MeV per 
pass. The accelerating structure consists of a conventional 2.4 GHz 
room temperature electron linac operating in the 7/2 standing wave 
mode driven by a single 400 kW C-W klystron. Characteristics of the 
system, including the accelerating structure, associated components 
and calculated performance, are described, and cost estimates are 
given. 


15752 (SAND—77-0340) REBA _ experimenters’ manual. 
Schuch, R.L. (Sandia Labs., Albuquerque, N.Mex. (USA)). Apr 
1977. Contract EY-76-C-04-0789. vp. Dep. NTIS, PC AO5S/MF AOI. 
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The REBA is a high-energy, pulsed electron beam or brems- 
strahlung x-ray generator whose operational purpose is to provide an 
energy source of short duration for conducting experiments, primar- 
ily to determine materiai responses to rapid surface and in-depth 
deposition of energy. The purpose of this manual is to serve as a 
basic source of information for prospective users of REBA. Included 
is a brief discussion of the design and operation of the facility as well 
as a summary of output characteristics for electron beam modes and 
environmental data for x-ray operation. The manual also contains a 
description of the REBA experimental facilities, including geometry 
of the test cell, instrumentation and data collection capabilities, and 
services and support available to experimenters. 


15753 (SAND—77-0341) HERMES II experimenters’ manual 
(revised). Schuch, R.L. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
Apr 1977. Contract EY-76-C-04-0789. vp. Dep. NTIS, PC A05/MF 
AOl. 

The HERMES II is a high-intensity laboratory photon source 
for gamma-ray radiation effects experiments as well as a high-energy 
pulsed electron beam generator for a variety of potential applica- 
tions. The purpose of this manual is to serve as a basic source of 
information for prospective users of HERMES. Included is a brief 
discussion of the design and operation of the accelerator system as 
well as a summary of environmental data for x-ray operation and 
output characteristics for electron beam modes. The manual also 
contains a description of the HERMES experimental facilities, in- 
cluding geometry of the test cell, instrumentation and data collection 
capabilities, and services and support available to experimenters. 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


15754 (AECL—5677, pp 234-237) Beam dynamics in the low 
energy end of PIGMI. Swenson, D.A. (Los Alamos Scientific Lab., 
NM). Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

The high frequency, high accelerating gradient and low injec- 
tion energy of the PIGMI design all serve to compound the beam 
containment problem in the first few meters of the structure. A 
suitable solution based on alternating phase focusing will be present- 
ed. The physical properties of the structure and the properties of the 
beam within it are described. 


15755 (AECL—‘5677, pp 238-244) Properties of heavy ion linacs 
with alternating phase focusing. Deitinghoff, H.; Junior, P.; Klein, H. 
(Univ., Frankfurt am Main). Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

General aspects for the application of alternating phase focus- 
ing are discussed. The results demand necessary linac parameters. 
The possibility of their accomplishment by already existing or feasi- 
ble linac structures with acceleration rates of 2 to 3 MV/m are 
considered. For a heavy ion postaccelerator in the energy range 
from 1 to 6 MeV/N for Br ions, typical properties of alternating 
phase focusing, (such as choice of phase and frequency, phasedamp- 
ing, and energy-spread) and resulting consequences are specified. 
Computed radial and axial acceptances are given. For C® ions, 
normalized radial acceptances (common area) of 2 cm mrad are 
achieved; for Br?®, the common area is still 0.8 cm mrad, both 
corresponding to axial bunches of Aphi = 5° in phase at AT/T = 
1% in energy spread at the accelerator input. For this example, a 
frequency of 108 MHz and an accelerating field strength of 2.5 MV/ 
m are chosen. Finally sensitiveness on perturbations and shortage of 
linac sections are also taken into account. 


15756 (AECL—5677, pp 245-250) Beam optics in the CERN 
new 50 MeV linac. Warner, D.J.; Weiss, M. (CERN, Geneva). Nov 
1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

A comprehensive treatment of the beam optics, including 
bunching, matching, and acceleration, is presented for the new 50 
MeV Linac. It is based on a combined use of analytical approaches 
and computations, firstly using optimization techniques with linear- 
ized forces and then numerical beam simulation with non-linearities 
included. The matching between different parts of the accelerator 
and the choice of operating conditions are shown to be important in 
both transverse and longitudinal phase planes, especially if a wide 
range of beam intensities (up to 150 mA) is specified. For the 
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description of the global beam characteristics rms values of phase- 
space coordinates are used. 


15757 (AECL—5677, pp 254-258) Use of beam emittance mea- 
surements in matching problems. Guyard, J.; Weiss, M. (CERN, 
Geneva). Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

The CERN new 50 MeV linac should operate with a comput- 
er-aided beam matching in which the transverse criteria are based on 
measured rms values of beam coordinates in phase space. The 
collected data, however, need to undergo an intermediate treatment 
before significant results can be obtained and then used in computa- 
tions. Some examples from the experimental study program are 
given and the role of automated beam emittance measurements in 
matching problems discussed. 


15758 (AECL—5677, pp 377-380) Toward a radiation-free linac 
of meson or neutron generator type. Fedotov, A.P.; Murin, B.P. 
(Radiotechnical Inst., Moscow). Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

One basic design problem of meson or neutron generator 
linacs is stray radiation. Methods of reducing stray radiation are 
described, including transverse and longitudinal phase volume filter- 
ing. The vacuum and magnetic characteristics of a beam channel for 
the acceleration of H™ ions are discussed. (PMA) 


15759 (AECL—5677, pp 394-398) Methods for calculating the 
field distribution in a proton linac cavity. Okumura, S. (National Lab. 
for High Energy Physics, Oho, Ibaraki, Japan). Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

Distributions of average axial field in the KEK linac cavity 
are measured for different tuner positions. The results obtained are 
compared with calculations based on two analytical methods: 
Alvarez's method and an equivalent circuit method. The field distri- 
butions are calculated for various distributions of the resonant fre- 
quencies of unit-cells. The calculations by the equivalent circuit 
method are found to be consistent with the measurements for the 
distributions and the resonant frequencies of the cavity. 


15760 (AECL—5677, pp 399-401) Electrostatic potential and 
field of a round beam coasting off axis in a circular vacuum chamber. 
Regenstreif, E. (Univ., Rennes, France). Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

Closed expressions are presented for the potential and the 
field produced by a uniform or non-uniform beam coasting off the 
center-line of an infinite cylindrical vacuum chamber of circular 
cross section. This is a problem of classical electromagnetism; its 
rigorous solution involves however a refined application of Poisson's 
and Laplace's equations. 


15761 (ORNL-tr—4393) Summary table of magnetic tolerances 
for the CSS at GANIL. Chabert, A.; Gendreau, G.; Sauret, J.; 
Cardin, L. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France)). 1977. Translation by E.G. Silver of GANIL 77/ 
007/TP/03. 8p. Dep. NTIS, PC A02/MF AO1. 

The studies of magnetic perturbations were previously carried 
out either on a calculator or by analytical calculation. The tolerances 
for a sequence of elementary errors due to these perturbations are 
presented, and the resulting beam characteristics are described. 


15762 (ORNL-tr—4395) Theoretical and numerical study of the 
acceleration of particles in the separated sector cyclotrons (SSC’s) at 
the large national heavy ion accelerator (GANIL). Chabert, A.; Gen- 
dreau, G.; Sauret, J.; Cardin, L. (CEA Centre d’Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France)). 1977. Translation by E.G. 
Silver of GANIL 77-05-TP-01. 120p. Dep. NTIS, PC A06/MF AOI1. 

The ideal machine is first considered, and the following topics 
are covered: (1) characteristics of accelerator cavities; (2) flat-top- 
ping; (3) the traverse of one acceleration interval; (4) the energy gain 
during the crossing of a cavity; and (5) beam injection conditions. A 
study is given of the coupling, including space charge forces, phase 
compression, and the effect of the angular opening of the accelerator 
cavities. The tolerances on the beam injection parameters and on the 
accelerator system are discussed. (PMA) 


15763 (ORNL-tr—4392) Calculation of the magnetic dispersion 
between the magnets of the SSC’s due to the steels of the massive 
magnetic circuits. Second part. Ohayon, M. (Oak Ridge National 
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Lab., Tenn. (USA)). 1976. Translation by E.G. Silver of GANIL 76- 
39. 14p. Dep. NTIS, PC A02/MF AO1. 

A study is presented of the dispersion of the inductions in a 
given magnet, mechanically perfect, but having large dispersion 
among its regions (due to the fractioning of the magnets), for the 
GANIL heavy ion accelerator. This study was carried out with the 
computer program POISSON, used in rotational symmetry. With 
this program it is possible to divide the magnetic circuit into several 
regions corresponding to different steels. Only certain divisions can 
be studied, since the program is two-dimensional. It should be noted 
that this study can be divided into two parts. One part relates to the 
division of the flux-return yokes, and the other part deals with the 
pole pieces. The steels used in the yokes correspond to the two 
extreme curves already shown in a previous report. The steels used 
in the pole pieces correspond to the two extreme curves of a forged 
steel of good quality. 


AUXILIARIES AND COMPONENTS 


15764 (AECL—S5677, pp 67-72) Spiral loaded cavities for heavy 
ion acceleration. Schempp, A.; Klein, H. (Univ., Frankfurt am Main). 
Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

A transmission line theory of the spiral resonator was devel- 
oped and calculated and measured properties are compared. Shunt 
impedances up to 50 M0Q,/'m were measured. The electrical and 
mechanical stability of the structure were investigated in high power 
tests. The static frequency shift due to ponderomotoric forces was 
between 0.2 and 50 kHz/kW, depending on the geometrical param- 
eters of the spirals. The maximum field strength obtained on the axis 
was 16 MV/m in pulsed operation and 9.2 MV/m in cw, corre- 
sponding to a voltage gain per cavity of up to 0.96 MV. The results 
show that spiral resonators are well suited as heavy ion accelerator 
cavities. 


15765 (AECL—5677, pp 106-111) Accelerating ions with super- 
conducting resonators, operated at a temperature of 4.4 K. Vetter, J.E. 


(Kernforschungszentrum, Karlsruhe, Ger.); Hochschild, G.; Piosc- 
zyk, B.; Jaeschke, E.; Repnow, R.; Walcher, T. Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 


ence. 

A superconducting section of a post-accelerator adding 0.5 
MV of effective energy gain per charge to ions preaccelerated by an 
MP tandem is presently tested in the beam line at Heidelberg. *?S 
ions of two different charge states with intensities up to 2 wA were 
accelerated in c-w operation. The two helically loaded cavities are 
independently phased to a reference line by use of pin diode tuners. 
The rf system provides an excellent stability of the accelerating field: 
the amplitude was kept constant within 5 x 10~* and the phase error 
remained within 5 x 10°* radian pp. A forced flow of subcritical 
helium at a temperature of 4.4 K was advantageously used to cool 
the resonators. Total cooling power for continuous operation of the 
section amounted to 9 W where only about 1 of rf power was 
dissipated by one superconducting cavity at the designed field level. 


15766 (AECL—5677, pp 112-114) Postacceleration and bunch- 
ing of 150 MeV **Ni ions by independently phased spiral resonators. 
Jaeschke, E.; Ihmels, G.; Ingwersen, H.; Kolb, B.; Repnow, R.; 
Walcher, T. (Max-Planck-Institut fuer Kernphysik, Heidelberg). 
Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

A prototype linear accelerator module using normal conduct- 
ing spiral resonators was investigated in acceleration and bunching 
experiments with a **Ni beam from the Heidelberg MP-Tandem. 
Three independently phased resonators were operated at 108.48 
MHz with a total c-w power input of 52 kW yielding a peak 
accelerating field of 1.8 MV/m averaged over the external length of 
the module. The total effective energy gain for 147 MeV *®Ni??* 
was 18.5 MeV. Bunching 156 MeV °*Ni?** beams on a drift of 3.7 m 
produced beam pulses of At/sub FWHM/ = 180 ps. 


15767 (AECL—5677, pp 138-147) SPS acceleration system: 
travelling wave drift-tube structure for the CERN SPS. Dome, G. 
(CERN, Geneva). Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 
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The SPS accelerating structure is essentially a high energy 
proton linac, except for a small frequency swing during the accelera- 
tion cycle. It is operated almost c-w with a travelling wave giving an 
energy gain around 0.1 MeV/m. The guide-lines for the design of 
such a structure are explained, and practical solutions are described. 


15768 (AECL—5677, pp 189-192) KEK preinjector accelerating 
column, Fukumoto, S.; Takano, S. (National Lab. for High Energy 
Physics, Oho, Ibaraki, Japan). Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

A high gradient accelerating column was constructed for a 
preinjector of a 20 MeV proton linac. The column consists of two 
large porcelain tubes with a two gap accelerating system. The 
overall gap length is 22 cm. The column ensures a clean vacuum and 
has sufficient strength because there is no bonding with any organic 
adhesive. To prevent breakdown, the operating pressure is kept at 
several times 10~* torr in the column. 


15769 (AECL—5677, pp 193-196) Operation of KEK preinjec- 
tor. Fukumoto, S.; Ishimaru, H.; Ito, K.; Kubota, C.; Sakaue, T.; 
Takagi, A.; Takano, S. (National Lab. for High Energy Physics, 
Oho, Ibaraki, Japan). Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

The high voltage apparatus of the KEK preinjector is briefly 
reviewed. Intensity modulation or noise of the accelerated beam was 
eliminated by negatively biasing the plasma cup of the duoplasma- 
tron ion source. An ion beam of 600 mA is accelerated routinely to 
750 keV with accelerating gap of 22 cm, and 230 mA is injected into 
the proton linac. Normalized beam emittances are 0.3 to 0.5 7 cm 
mrad at the entrance of the linac. Beam loading of the accelerating 
voltage is more than 15 kV without the bouncer and is compensated 
to less than 2 kV with the bouncer. There is no appreciable change 
in the energy spread of the linac beam for +-0.5% of injection 
energies. 


15770 (AECL—5677, pp 202-207) 750 keV beam monitoring at 
the KEK. Ishimaru, H.; Sakaue, T.; Itoh, K.; Muto, K.; Fukumoto, S. 
(National Lab. for High Energy Physics, Oho, Ibaraki, Japan). Nov 
1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

Various diagnostic devices were built and used to measure the 
properties of the KEK preinjector beams. The mechanical and 
electronic design and characteristics of the current transformers, 
Faraday cups, fluorescent screen and three kind of emittance probes 
are described. 


15771 (AECL—5677, pp 208-212) Adjustment of a double drift 
harmonic buncher and bunch shape measurements. Knott, J.; Warner, 
D.; Weiss, M. (CERN, Geneva). Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

The longitudinal beam matching of the new 50 MeV linac is 
achieved with a double drift harmonic buncher. For optimum 
bunching efficiency, the rf phase difference between the two cavities 
should be known and controlled to about 1° (at 202.56 MHz). The 
adjustment of the rf levels and phases is based on observations of the 
bunch form via a broad-band probe connected to a travelling wave 
oscilliscope. The time base is tightly locked to the rf by a specially 
developed circuit allowing a systematic study of different bunching 
conditions. A comparison is made between some preliminary mea- 
surements and the waveforms predicted by a simplified theory. 


15772 (AECL—5677, pp 213-216) High efficiency buncher for 
linac. Teng, L.C. (Fermi National Accelerator Lab., Batavia, IL). 
Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

Recently, the desire to accelerate exotic particles such as 
polarized particles and antiparticles, negative and heavy ions, etc. for 
which the source currents are still rather low, revived interest in 
pushing for higher efficiency buncher systems. A discussion is given 
of beam sectioning and branching, beam recombining, and 
bunching equations. An example shows that, for one application, the 
hardware requirements are realistic. 
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15773 (AECL—5677, pp 259-263) Control system of the CERN 
new linac, Cheretakis, A.; Knott, J.; Mead, P.; van der Schueren, A.; 
Tallgren, U. (CERN, Geneva). Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

When in operation, the new linac will be the source of 
protons for the whole PS—SPS—ISR complex. This places a high 
responsibility on the linac to keep going. For this reason two 
computers are used for the linac control system, interfaced to the 
process over CAMAC, configured in such a way that each computer 
has direct access to the CAMAC system. Should the main computer 
go down, the front end computer continues with the basic facilities 
available at its consoles. Should the front end computer go down, 
the main computer takes over the functions of the front end comput- 
er. The control system is designed in such a way as to minimize the 
knowledge of programming and computers required by the normal 
users of the system. The consoles use touch panels for parameter, 
program and option selections and are interfaced over parallel 
CAMAC to the computers, whereas the process itself is interfaced 
over bit serial CAMAC. In the case of the ion source, the CAMAC 
Serial Highway crosses the 750 kV with the help of optical data 
links. 


15774 (AECL—5677, pp 286-290) Stripper-section of the Unilac. 
Angert, N.; Blasche, K.; Franczak, B.; Franzke, B.; Langenbeck, B. 
(Gesellschaft fuer Schwerionenforschung mbH, Darmstadt, Ger.). 
Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

In most heavy ion accelerators the ion beams are stripped to 
higher charge states after a first stage of acceleration in order to 
increase the efficiency of the following accelerating sections. In the 
UNILAC, a new heavy ion linear accelerator in Darmstadt, space 
was provided between the first stage Wideroe accelerator (final 
energy 1.4 MeV/u) and the following Alvarez accelerator for the 
installation of an extended stripper-section the most important ele- 
ments of which are: (1) the stripper, either a helically revolving 
drum equipped with carbon foils or alternatively a supersonic nitro- 
gen jet; (2) a separating system of four dipole magnets by means of 
which one single charge state may be selected for the poststripper 
accelerator and another one for low energy experiments in the area 
aside the stripper section; and (3) two helix cavities which are used 
for energy and phase matching of the ion beam to the following 
Alvarez accelerator. 


15775 (AECL—5677, pp 291-295) Field control in a standing 
wave structure at high average beam power. McKeown, J.; Fraser, 
J.S.; McMichael, G.E. (Atomic Energy of Canada Ltd., Chalk 
River, Ont.). Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

A 100% duty factor electron beam was accelerated through a 
graded-8 side-coupled standing wave structure operating in 7/2 
mode. Three non-interacting control loops are necessary to provide 
the accelerating field amplitude and phase and to control structure 
resonance. The principal disturbances were identified and measured 
over the beam current range of 0 to 20 mA. Design details are 
presented of control loops which regulate the accelerating field 
amplitude to +- 0.3% and its phase to +- 0.5° for 50% beam 
loading. 


15776 (AECL—5677, pp 296-299) High power rf supply for the 
Chalk River 100% duty factor Alvarez linac. Brown, J.C.; Chidley, 
B.G. (Atomic Energy of Canada Ltd., Chalk River, Ont.). Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

The 3 MeV Alvarez tank of the Chalk River High Current 
Test Facility needs an rf source with a continuous power level of 
400 kW at a frequency of 268 MHz. The amplifier chosen employs a 
RCA A15039 development Triode operating in a grounded grid 
circuit and has a minimum power gain of 12. It is driven by a high 
gain RCA A2548 developmental tetrode. The low power stages are 
conventional. A description of the application requirements and the 
final amplifier design will be given and our operating experience 
with this system outlined. 


15777 (AECL—5677, pp 300-305) Recent developments in mi- 
crowave beam-position monitors at SLAC, Farkas, Z.D.; Hogg, H.A.; 
Martin, H.L.; Wilmunder, A.R. (Stanford Linear Accelerator 
Center, CA). Nov 1976. 
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From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

The design, installation and performance of beam position 
monitors initially installed at SLAC are reviewed briefly. The use of 
receiver systems to improve the sensitivity of switchyard monitors is 
described. Two position-monitoring systems developed especially 
for polarized electron-beam experiments are described: the first is a 
homodyne system capable of detecting 10 zm beam displacements at 
100 »A beam currents, and the second is a traveling-wave monitor 
with a limiter-normalized output which can be used down to 20 pA. 


15778 (AECL—5677, pp 306-312) Some aspects of the Unilac 
beam diagnostic system. Glatz, J.; Klabunde, J.; Strehl, P. (Gesells- 
chaft fuer Schwerionenforschung mbH, Darmstadt, Ger.). Nov 
1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

A survey of the Unilac beam diagnostic system is given with 
special reference to the operational experience collected during the 
running-in period. Devices for measurement and display of beam 
profiles, energy, rf phases and amplitudes and rf matching proce- 
dures between the different stages of the accelerator are described. 
Some aspects concerning future developments and improvements are 
discussed briefly. 


15779 (AECL—5677, pp 313-315) Emittance measuring unit for 
100% duty factor linac injector beams. Shubaly, M.R.; Pachner, J. 
Jr.; Ormrod, J.H.; Ungrin, J. (Atomic Energy of Canada Ltd., Chalk 
River, Ont.). Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

A description is given of a system to measure the emittance of 
a 750 keV 100 mA dc proton beam suitable for injection into a 100% 
duty factor linear accelerator. A relatively slowly pulsed 45° magnet 
switches the beam to a beam dump inside the emittance measuring 
unit for ~ 10s. A fast pulsed 5° magnet then deflects the beam to a 
multiple aperture pepper-pot” plate for 300 ps. Beamlets passing 
through the plate travel 520 mm and produce a pattern on a 
scintillator screen. A photograph of the pattern is analyzed to 
determine beam emittance. Preliminary results on low current beams 
show a gross increase in the emittance in the horizontal plane. 


15780 (AECL—5677, pp 338-343) Effective shunt impedance 
comparison between S-band standing wave accelerators with on-axis 
and off-axis couplers. Schriber, S.O.; Funk, L.W.; Hutcheon, R.M. 
(Atomic Energy of Canada Ltd., Chalk River, Ont.). Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

The effective shunt impedances of a side-coupled S-band 
standing wave accelerating structure and a structure employing on- 
axis couplers were compared by measuring the energy of accelerated 
electrons. The structures had similar cell grading, were assembled 
using similar techniques and operated in the 7/2 mode. The energy 
of the accelerated electrons was measured with a calibrated 30° 
analyzing magnet. Two on-axis coupled structures both had a 10% 
higher effective shunt impedance than the side-coupled structure; 
their shunt impedances were ~ 95% of the theoretical value. Crite- 
ria for choosing an on-axis coupled structure compared to side- 
coupled and “disc and washer” accelerating structures are given. 


15781 (AECL—5677, pp 344-349) Mechanical design consider- 
ations of a standing wave S-band accelerator with on-axis couplers. 
Hodge, S.B.; Funk, L.W.; Schriber, S.O. (Atomic Energy of Canada 
Ltd., Chalk River, Ont.). Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

The mechanical design of S-band standing wave accelerator 
structures with on-axis coupling cells includes material selection, 
cavity design, segment production, rf tuning and brazing procedures. 
Pre-assembly tuning operations were minimized by determining seg- 
ment dimensions and tolerances so that segments can easily be 
fabricated in a near-finished condition by a commercial machining 
firm. Final tuning, if necessary, is easily achieved by removal of 
material from the cavity wall or drift tube nose. Considerations in 
choosing brazing procedures were vacuum integrity, resistivity of 
brazing alloy, joint thickness, alignment of the structure assembly 
and restriction of grain growth. 
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15782 (AECL—5677, pp 350-351) Design and development of 
permanent magnet quadrupoles for ion linacs. Kapchinskii, I.M.; Ko- 
zodaev, A.M.; Lazarev, N.V.; Skachkov, V.S. (Inst. of Theoretical 
and — Physics, Moscow). Nov 1976. 

om Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

Permanent magnet quadrupoles were constructed as test 
models to see if field gradients up to 6 kG/cm could be achieved 
with lenses small enough to put in drift tubes. Approximate calcula- 
tions show that it is possible to construct such magnets for the strong 
focusing of proton beams in drift tube linacs through the entire 
energy range. (PMA) 


15783 (AECL—5677, pp 369-371) Flexible dialogue with the 
computer in the control room of the Saclay’s linac. Bianchi, G.; 
Gourcy, G.; Gournay, J.F.; Jablonka, M. (CEN, Saclay, France). 
Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

In the control room of the 600 MeV electron linac of Saclay 
(ALS), the use of a powerful visual display (including its own 
computer) allows very simple and flexible operator dialogue with 
the main computer. As an example, a program allowing the selection 
of any number of parameters among 320, in order to assign them to 
one of the functions of the system, is described. 


15784 (BNL—23390) Electronics system for the 150 kV negative 
ion test stand at BNL. Larson, R.A. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 6p. (CONF- 
771029—124). Dep. NTIS, PC A02/MF AOl1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The 150 kV test stand at BNL is being used to investigate the 
extraction, acceleration and transport problems associated with the 
development of intense negative ion beams. The power supplies 
associated with these functions as well as the control and monitoring 
electronics are described. 


15785 (LA—6850-C) Fifth annual conference of the Internation- 
al Nuclear Target Development Society. Gursky, J.C.; Povelites, J.G. 
(comps.). (Los Alamos Scientific Lab., N.Mex. (USA)). Jun 1977. 
Contract W-7405-ENG-36. 209p. (CONF-761055—). Dep. NTIS, 
PC A10/MF AOl. 

From 5. annual conference of the International Nuclear 
Target Development Society; Los Alamos, NM, USA (19 Oct 1976). 

A separate abstract was prepared for sixteen papers presented 
at the conference. Abstracts of three papers presented orally at the 
conference are included in the proceedings. Three papers have been 
abstracted previously for the data base. For abstracts of these see 
CONF-761055 in the Report Number Index. (RCK) 


ION SOURCES 


15786 (LA—6850-5, pp 74-84) Alternatives to thin film carbon 
foils for use in stripping heavy ion beams. Ramsay, D. (Stanford 
Univ., CA). Jun 1977. 

In Fifth annual conference of the International Nuclear 
Target Development Society. 

Carbon foils and aluminum films were failure tested in the 
Van de Graaff accelerator at Stanford. It is shown that electromigra- 
tion cannot be ruled out as at least one of the possible mechanisms 
for causing carbon stripper foil failure. If mass surface transport of 
carbon atoms in the direction of the electron flow is the primary 
factor, then this information can be used to design a longer-lasting 
solid stripper. 


INJECTION AND EXTRACTION SYSTEMS 


15787 (AECL—5677, pp 197-201) 750 keV beam line construc- 
tion at the KEK. Ishimaru, H.; Anami, S.; Inagaki, T.; Sakaue, T.,; 
Itoh, K.; Fukumoto, S. (National Lab. for High Energy Physics, 
Oho, Ibaraki, Japan). Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 


The construction of 750 keV beam line of the KEK injector 
of the 12 GeV proton synchrotron was described. The beam line 
consists of the beam focusing quadrupoles, vacuum system, the 
electrostatic chopper and various beam monitors. 


15788 (AECL—5677, pp 321-326) Unilac-injector. Angert, N.; 
Blasche, K.; Franczak, B.; Franzke, B.; Jacoby, W.; Khaouli, M.; 
Mueller, M. (Gesellschaft fuer Schwerionenforschung mbH, Darm- 
stadt, Ger.). Nov 1976. 
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From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

With two dc-preaccelerators, symmetrically arranged to the 
axis of the Unilac, ions of all stable elements can be accelerated to 
11.7 keV/u. The beam transport system bends the beam into the 
Wideroe linac. It works either in a nondispersive or a dispersive 
mode. The injector system is described and first operation experi- 
ence is discussed. For several elements, up to uranium, beam param- 
eters are given. 


EXPERIMENTAL FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 15752, 15753, 15816 


15789 (AECL—5677, pp 86-94) Developments in superconduct- 
ing slow-wave structures. Kuntze, M. (Gesellschaft fuer Kernfors- 
chung, Karlsruhe, Ger.). Nov 1976. 

From Conference on proton linear accelerator; Ontario, 
Canada (14 Sep 1976). 

In Proceedings of the 1976 proton linear accelerator confer- 
ence. 

The present situation in the development of superconducting 
structures can be characterized by long-term operation of full-scale 
superconducting systems under realistic operating conditions. Super- 
conducting structures brought into operation with low power loss 
and high duty factor have been shown to maintain that performance 
for extended periods of time under beam line conditions. Energy 
gradients of 2 to 4 MeV/m, although they are less than originally 
hoped for, are still competitive in many applications. As a result of 
this experience, the important aspect of superconducting proton and 
heavy-ion accelerators is clearly an economic one. This has placed 
great emphasis on structure design at reduced cost and on simplify- 
ing the rf control and cryogenic design. A summary is given of the 
status of the most advanced superconducting slow-wave resonators 
of the helical, split-ring, re-entrant, Alvarez and Iris type. 


15790 (LA—6748-MS) LAMPF Line D fast deflector system. 
Cooper, R.K.; Faulkner, J.R. (Los Alamos Scientific Lab., N.Mex. 
(USA)). May 1977. Contract W-7405-ENG-36. 6p. Dep. NTIS, PC 
A02/MF AOi. 

The design, fabrication, and testing of a fast kicker system for 
800-MeV protons is described. The kicker magnet current pulse has 
a l-ys rise time, with a 10-s flat top. The ferrite magnet is 1.09 m 
long, has a field strength of 1.25 kG, and is pulsed at up to 7000 A, 
120 Hz by a 2-ohm, six-section, lumped-element pulse-forming net- 
work. 


15791 (LA—6810) High Resolution Spectrometer (HRS) parti- 
cle-identification system. Pratt, J.C.; Spencer, J.E.; Whitten, C.A. 
(Los Alamos Scientific Lab., N.Mex. (USA)). Aug 1977. Contract 
W-7405-ENG-36. 43p. Dep. NTIS, PC A03/MF AO1. 

The functions of the particle-identification system (PIDS) 
designed for the High Resolution Spectrometer facility (HRS) at 
LAMPF are described, together with the mechanical layout, counter 
hardware, and associated electronics. The system was designed for 
easy use and to be applicable to currently proposed experiments at 
HRS. The several strobe signals that can be generated correspond to 
different event types or characteristics, and logic configuration and 
timing can be remotely controlled by computer. Concepts of discrete 
pattern recognition and multidimensional, analog pulse discrimina- 
tion are used to distinguish between different event types. 


15792 (LA—6850-5, pp 85-91) Preparation of nitrogen-15 tar- 
gets. Stinson, J.D. (National Research Council, Ottawa). Jun 1977. 

In Fifth annual conference of the International Nuclear 
Target Development Society. 

A technique for the preparation of nitrogen-15 targets using 
titanium as a reactant is described. Targets in the range of 5 pg/cm? 
to 75 g/cm? have been routinely produced. Evaporation and nitrid- 
ing temperatures, chemical cleaning of substrates and vacuum system 
requirements are given. 


15793 (LA—6850-5, pp 100-105) Deuterated titanium targets on 
thin backings. Meens, A. (Centre de Recherches Nucleaires, Stras- 
bourg, France). Jun 1977. 

In Fifth annual conference of the International Nuclear 
Target Development Society. 

Stretched deuterated titanium targets on different thin metal- 
lic substrates were prepared by evaporating titanium onto backings 
in a deuterium atmosphere. 


15794 (LA—6850-5, pp 106-111) Targets of silicon oxide and _ 
vanadium oxide enriched in '*O on various backings. Meens, A. 
(Centre de Recherches Nucleaires, Strasbourg-Cedex, France). Jun 
1977. 

In Fifth annual conference of the International Nuclear 
Target Development Society. 
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Enriched water was electrolyzed and the resulting '*O2 react- 
ed with silane and vanadium to form silicon oxide and vanadium 
oxide. The product was then evaporated onto various backings. 


15795 (LA—6850-5, pp 112-128) Preparation of isotopically en- 
riched mercury targets. Friebel, H.U.; Frischke, D.; Grossmann, R.; 
Hering, W.; Maier, H.J.; Puchta, H. (Univ., Munich). Jun 1977. 

In Fifth annual conference of the International Nuclear 
Target Development Society. 

Mercury targets were prepared in form of HgS-films, consist- 
ing of isotopically enriched mercury and sulfur. The sulfide com- 
pound was chosen because of its comparatively high thermal stabil- 
ity. Starting up with HgO and elemental S, a three-step process was 
developed resulting in black HgS-films: (1) metallothermic reduction 
of HgO to metallic Hg; (2) conversion of metallic Hg and powdered 
S to HgS using a ball mill; and (3) vacuum sublimation of HgS on a 
LN2-cooled metallic backing. The procedure was utilized for the 
routine production of HgS-targets in the thickness range between 5 
g/cm? and 3 mg/cm? on 80 yg/cm? up to 10 mg/cm? thick Al, Ni, 
Cu and Bi foils. The overall efficiency of the process is approximate- 
ly 20%. 


15796 (LA—6850-5, pp 130-137) Preparation of ultrathin poly- 
ethylene foils by film casting. Cranfill, B. Jun 1977. 

In Fifth annual conference of the International Nuclear 
Target Development Society. 

A procedure for making polyethylene foils with a thickness of 
0.02 um to 2 pm by the film casting method is described. The 
thickness of the foils is determined by the concentration and tem- 
perature of the solution, and the quality is controlled by the uniform- 
ity of temperature and rate of solution drainage. 


15797 (LA—6850-5, pp 138-141) Plastic-bonded targets of 
carbon-13 and silicon. Rohwer, R.K.; Urizar, M.J. Jun 1977. 

In Fifth annual conference of the International Nuclear 
Target Development Society. 

A successful effort was made to mold thin, large area (18 x 
10.5 cm) targets of elemental carbon and silicon for pion scattering 
experiments. The carbon was enriched to 90% in the ‘°C isotope. 
The silicon was natural. Both of these materials, as supplied, were in 
the form of very fine powders. Techniques were developed for 
applying plastic coatings to these materials to form a molding 
powder and then pressing this molding powder into finished parts. 


15798 (LA—6850-5, pp 142-149) Thick targets for in-beam hy- 
perfine structure study. Minamisono, T.; Ramsay, D. (Stanford 
Univ., CA). Jun 1977. 

In Fifth annual conference of the International Nuclear 
Target Development Society. 

A description is given of the fabrication of various targets in 
the form of metallic plate, pressed or fused polycrystals and single 
crystals. For lithium metal, a slice was cut from an enriched block 10 
mm x 10 mm x 2 mm or approximately 150 mg/cm? and kept in dry 
kerosene until ready to use. The surface was then thoroughly etched 
in ethyl alcohol to remove residual oils and oxide. For ionic poly- 
crystals, the general procedure where one or both compounds were 
water soluble, e.g., calcium bromide-potassium bromide, was to dry 
them thoroughly in air at approximately 100°C. The materials were 
then suitably mixed and melted under an argon atmosphere in an 
aluminum oxide crucible to form a chemical compound. Single 
crystal targets LilO;*, Si,KCaBrs*, KBr,CaF, and MgF2 were pre- 
— by slicing with a diamond saw using light mineral oil as the 
ubricant. 


15799 (LA—6850-5, pp 150-163) Rapid and accurate method for 
measuring the thickness of extremely thin targets. Maier-Komor, P. 
(Univ., Munich). Jun 1977. 

In Fifth annual conference of the International Nuclear 
Target Development Society. 

With carbon as an example, the possible accuracy of the 
thickness measurement of light transparent foils is demonstrated. 
With a quartz prism-spectrophotometer, the transmission character- 
istics of carbon foils in the energy range of 200 to 2500 nm was 
investigated. The transmittance as a function of carbon foil thickness 
was measured at different wavelengths. With these data the absorp- 
tion coefficients and the reflectivities of carbon foils were calculated. 
Knowing these optical constants for one wavelength, it is easy to 
calculate the absolute thickness of a carbon foil by measuring only its 
transmittance for this monochromatic light. With this method carbon 
foils were investigated grown on different parting agents to see if 
there might be an epitaxial effect giving different crystalline clusters 
in the almost amorphous carbon foils. 


15800 (LA—-6850-5, pp 177-185) Preparation of self-supporting 
silver sulphide targets. Saettel, M.A. (Centre de Recherches Nu- 
cleaires, Strasbourg, France). Jun 1977. 

In Fifth annual conference of the International Nuclear 
Target Development Society. 
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The sulfurization of a thin silver layer is a technique which 
can be used for preparing self-supporting silver sulfide targets. A 
very simple method is described for obtaining self-supporting sulfur 
targets composed of silver sulfide, which are stable, of a fixed 
composition, using only a small amount of sulfur. The method can 
easily be used for preparing self-supporting silver sulfide targets with 
isotopically-enriched sulfur. 


15801 (LA—6850-5, pp 186-191) Reproducibility and accuracy 
in the production and thickness measurement of evaporated carbon 
films. Stoner, J.O. Jr.; Bachkin, S. (Univ. of Arizona, Tucson). Jun 
1977. 

In Fifth annual conference of the International Nuclear 
Target Development Society. 

Although the optical and electrical properties of carbon films 
evaporated from arcs in vacuum vary substantially with variations in 
technique, it was possible to monitor the thicknesses of such films to 
indicate accurately (typically +- 10%) their carbon content. In 
order to develop films with surface densities greater than about 100 
pg/cm?, for which the optical transmittance is too small to be used, 
“witness” slides were used that indicate the amount of carbon added 
to coatings initially having surface densities of 80 to 100 wg/cm?. 


15802 (LA—6936-MS) Steady-state temperature and stress dis- 
tributions of a proposed LAMPF pyrolytic graphite pion production 
target. Lindquist, L.O.; Scarbrough, E.C. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Nov 1977. Contract W-7405-ENG-36. 27p. 
Dep. NTIS, PC A03/MF AOl1. 

Two target configurations, suitable for the Clinton P. Ander- 
son Meson Physics Facility (LAMPF) pion production sites, are 
analyzed for maximum temperatures and stresses to be experienced 
at LAMPF’s design current (800-MeV protons at l-mA average 
current). A steady-state analysis is performed using the computer 
code TSAAS. The pulsed nature of the beam is not considered (6 
percent duty). Both targets are pyrolytic graphite. One is cooled by 
water flowing through copper tubes bonded to the graphite; the 
other is cooled by water flowing — holes drilled in a copper 
layer bonded to the graphite. Results of both analyses indicate that 
the calculated maximum stresses in the heated zone and at the 
copper/graphite interface due to proton beam heating are substan- 
tially lower than published values of the ultimate tensile and com- 
pressive strengths of pyrolytic graphite and copper. The calculated 
hot-spot temperatures are below the maximum temperature allowed 
by evaporation loss considerations. 


15803 Application of microcomputers in cyclotron experiments. 
de Raaf, A.J. (Technische Hogeschool Eindhoven (Netherlands)). 
Ned. Tijdschr. Natuurkd.; B43: No. 16, 91(8 Sep 1977). (In Dutch). 

From Symposium on new measuring methods in the physics 
laboratory; Amsterdam, Netherlands (28 Sep 1977). 


15804 Investigation of voltage breakdown in the vacuum of DC 
electrostatic separator. Yamamoto, A.; Maki, A.; Maniwa, Y.; Kusu- 
megi, A. (National Lab. for High Energy Physics, Oho, Ibaraki 
(Japan)). Jpn. J. Appl. Phys.; 16: No. 2, 343-354(Feb 1977). 

A small rectangular dc electrostatic separator with the dimen- 
sions 1x1x2m* is used to investigate the voltage breakdown in the 
vacuum of a dc electrostatic separator with the electrodes 400 mm in 
diameter. The electrodes are made of several materials to which 
voltages are applied up to 400 kV. The chamber is evacuated to 
1x10°® Torr with a turbo-molecular pump and an ion pump. A gas is 
fed to the chamber to obtain a curve of maximum voltage as a 
function of the pressure, a P-V curve. The P-V curves are obtained 
by varying the kind of gas, the material of the cathode and the gap 
spacing etc. Speculations are given for the voltage breakdown 
mechanism in the vacuum of the separator, and condition for the 
optimization of the design of dc electrostatic separators are also 
given. 


STORAGE RINGS 


15805 (BNL—22926) New scheme for the design and operation 
of proton—proton storage accelerators. Claus, J.; Herrera, J.; Hum- 
phrey, J.; Marx, M.; Month, M. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1977. Contract EY-76-C-02-0016. lip. (CONF- 
770709—6). Dep. NTIS, PC A11/MF AO. 

From 10. international conference on high energy accelera- 
tors; Serpukhov, USSR (11 Jul 1977). 

A new system is presented for storage accelerating rings 
which allows many options for operation. During injection, accel- 
eration, and collision, the beams are maintained in the form of 
azimuthally long bunches. Current is built up in a low-energy, small 
circumference accumulator ring. Injection into the storage accelera- 
tors is carried out with the bunches phased so that they do not 
collide. The rf buckets can be matched to the incoming long bunches 
with only a small dilution. Operation of the storage rings consists of: 
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(1) accelerating the formed bunches to any desired energy; and (2) 
bringing the bunches into collision by relative phasing of the rf in the 
two rings. This system provides considerable simplification in the 
design and operation of high energy p-p facilities. For example, it 
reduces the beam stacking time, relaxes the impedance tolerances 
relating to longitudinal stability, reduces the aperture utilization, and 
avoids radiation background problems associated with beam manipu- 
lations. A prototype design is considered, using as a basis the 
parameters of the ISABELLE facility. Performance characteristics 
and operational procedures are presented. The many advantages 
related to the machine and experimental aspects are discussed. In 
particular, cycling the energy during collisions is an interesting 
option. Lastly, the significance of extending such a facility to higher 
energy p-p collisions is outlined. 


15806 (LA—6749-C) Proton storage ring summer workshop. 
Lawrence, G.P.; Cooper, R.K. (comps.). (Los Alamos Scientific 
Lab., N.Mex. (USA)). Oct 1977. Contract W-7405-ENG-36. 95p. 
(CONF-76C8114—). Dep. NTIS, PC A05/MF AO1. 

From Proton storage ring summer workshop; Los Alamos, 
NM, USA (16 Aug 1976). 

During the week of August 16, 1976 a Workshop was held at 
the Los Alamos Scientific Laboratory (LASL) on the Proton Stor- 
age Ring (PSR) for the Weapons Neutron Research Facility 
(WNRF). Written contributions were solicited from each of the 
participants in the Workshop, and the contributions that were re- 
ceived are presented. The papers do not represent polished or 
necessarily complete work, but rather represent “first cuts’ at their 
respective areas. Topics covered include: (1) background informa- 
tion on the storage ring; (2) WNRF design; (3) rf transient during 
filling; (4) rf capture; (5) beam bunch compression; (6) transverse 
space charge limits; (7) transverse resistive instability in the PSR; (8) 
longitudinal resistive instability; (9) synchrotron frequency splitting; 
(10) E Quintus Unum—off resonance; (11) first harmonic bunching 
in the storage ring; (12) kicker considerations; (13) beam extraction; 
(14) ferrite kicker magnets; and (15) E Quintus Unum: a possible 
ejection scheme. 


INSTRUMENTATION 


RADIATION INSTRUMENTATION 


GENERAL DETECTORS AND MONITORS 


15807 (EGG— 1183-2362) Recent improvements in Hgl detec- 
tors. van den Berg, L.; Whited, R.C. (EG and G, Inc., Santa 
Barbara, Calif. (USA)). 1977. Contract EY-76-C-08-1183. 6p. 
(CONF-771023—9). Dep. NTIS, PC A02/MF AO1. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

Development of mercuric iodide nuclear detectors in our 
laboratory has concentrated on crystalline perfection, optimization 
of electronic properties, and device fabrication. Increased crystalline 
perfection can be obtained with better crystal growth temperature 
control combined with slightly modified growth parameters. Adjust- 
ment of the stoichiometry of the crystal growth source material has 
increased the mobility-trapping time (u tau) product for the holes. 
Preliminary experiments with different contact materials and con- 
tacting techniques gave ambivalent results. 


15808 (LA—6850-5, pp 32-36) Etching of thin silicon films. 
Stotlar, S.C.; Maggiore, C.J.; Gruhn, C.R. Jun 1977. 

In Fifth annual conference of the International Nuclear 
Target Development Society. 

Silicon films 1 ~m to 6 wm thick can be fabricated by an 
etching technique similar to one developed by R. L. Meek and 
others. Diameters greater than 5 mm are achieved. Surface barrier 
detectors fabricated from these thin windows have been used for 
heavy ion detection. The etching technique used by the Los Alamos 
Scientific Laboratory (LASL) to obtain these thin films is described. 


15809 (LA-UR—77-2369) Class of near-perfect coded apertures. 
Cannon, T.M.; Fenimore, E.E. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1977. Contract W-7405-ENG-36. 7p. (CONF-771023—4). 
Dep. NTIS, PC A02/MF AO1. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

Coded aperture imaging of gamma ray sources has long 
promised an improvement in the sensitivity of various detector 
systems. The promise has remained largely unfulfilled, however, for 
either one of two reasons. First, the encoding/decoding method 
produces artifacts, which even in the absence of quantum noise, 
restrict the quality of the reconstructed image. This is true of most 
correlation-type methods. Second, if the decoding procedure is of 
the deconvolution variety, small terms in the transfer function of the 
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aperture can lead to excessive noise in the reconstructed image. It is 
proposed to circumvent both of these problems by use of a uniform- 
ly redundant array (URA) as the coded aperture in conjunction with 
a special correlation decoding method. It is shown that the recon- 
structed image in the URA system contains virtually uniform noise 
regardless of the structure in the original source. Therefore, the 
improvement over a single pinhole camera will be relatively larger 
for the brighter points in the source than for the low intensity points. 
In the case of a large detector background noise the URA will 
always do much better than the single pinhole regardless of the 
structure of the object. In the case of a low detector background 
noise, the improvement of the URA over the single pinhole will 
have a lower limit of approximately (1/2f)/sup “2 / where f is the 
fraction of the field of view which is uniformly filled by the object. 


15810 Microchannel plates. Leskovar, B. (Lawrence Berkeley 
Laboratory of the University of California). Phys. Today; 30: No. 11, 
42-49(Nov 1977). 

Sophisticated fabrication techniques have made it possible to 
create these new detectors for photons—and other radiations—with 
good time resolution and low noise, and with special advantages for 
imaging. 


15811 Germanium gamma-ray detectors. Pehl, R.H. (Lawrence 
Berkeley Laboratory). Phys. Today; 30: No. 11, 50-61(Nov 1977). 

Devices either of lithium-drifted germanium or the more 
recently developed high-purity type find used in such fields as 
nuclear and exotic-atom studies, nuclear medicine and activation 
analysis. 


15812 Fabrication of Hg. nuclear detectors. Schieber, M. (EG 
and G, Inc., Santa Barbara, Calif. (USA)). Nucl. Instrum. Methods; 
144: No. 3, 469-477(1 Aug 1977). 

Methods of material purification and crystal growth of mer- 
curic iodide (HglI2), plus preparation and characterization of nuclear 
detectors fabricated from Hgle crystals, are reviewed. The state of 
the art of Hgl. nuclear detector fabrication is assessed. The use of 
Hgle to detect low energy X-rays of about 1.5 keV and its potential 
use for high energy gamma-ray detection of up to 1332 keV, as seen 
from '°7Cs and ®Co gamma spectra, are discussed. 


15813 Technique for painting light integration boxes. Ahlen, 
S.P.; Cartwright, B.G.; Tarle, G. (California Univ., Berkeley (USA). 
Dept. of Physics). Nucl. Instrum. Methods; 143: No. 3, 513-517(15 
Jun 1977). 

A method for the application of a highly reflectant, diffuse 
coating to the interior of light integration boxes is described. Simpie 
box design considerations are presented in addition to techniques for 
dealing with a variety of problems which have been experienced. An 
analysis of the performance of a light integration box of 4m? surface 
area is given. The overall box reflectivity is found to be 96.7% and 
that of the paint is found to be 97.3% at a wavelength of 425 nm. 


15814 Rapid evaluation of personnel tritium exposure. Powell, 
T.J.; Barry, P.E.; Dupzyk, L.A. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Health Phys.; 32: No. 4, 310-311(Apr 
1977). 

A survey instrument is described which has been designed to 
detect tritium surface contamination and which has proved useful in 
providing an early estimate of tritium deposition in the body follow- 
ing a potential exposure. A detector probe with an extremely thin 
window is held in contact with the skin on a relatively flat area of 
the body, such as the forearm. The instrument's response is propor- 
tional to the amount of tritium on the skin. Assuming that this tritium 
has come from within the body by perspiration and is in equilibrium 
throughout the body, the instrument response is proportional to the 
amount of tritium in the body. The threshold of detection using the 
tritium surface monitor is about 20 wCi/kg of body tissue, well 
below the level that requires immediate action or medical attention 
for the tritium exposed individual. Uses of the tritium surface moni- 
tor are discussed. 


RADIATION DOSEMETERS 


15815 (CONF-770726—4) Evaluation of different polymers for 
fast neutron personnel dosimetry using electrochemical etching. Gam- 
mage, R.B.; Cotter, S.J. (Oak Ridge National Lab., Tenn. (USA)). 
1977. Contract W-7405-ENG-26. 15p. Dep. NTIS, PC A02/MF 
AOl. 

From 6. workshop on personnel neutron dosimetry; Oak 
Ridge, TN, USA (11 Jul 1977). 

There is considerable optimism for the enhancement by elec- 
trochemical etching of fast neutron-induced recoil tracks in polycar- 
bonate for the purpose of personnel dosimetry. The threshold 
energy, however, is rather high. A desirable improvement would be 
to lower this energy below 1 MeV. With this objective in mind, we 
have commenced an investigation of cellulose acetate, triacetate, and 
acetobutyrate in addition to polycarbonate. These cellulose deriva- 
tives are chemically more reactive and physically weaker than 
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polycarbonate. It might, therefore, be possible to initiate the electro- 
chemical amplification at the sites of shorter recoil atom damage 
tracks than is possible with polycarbonate. Some characteristics 
important for electrochemically etching in aqueous electrolytes are 
listed. Chemical etching is combined with treeing, an electrical 
breakdown process that starts when the dielectric strength is exceed- 
ed. These mechanical and electrical properties pertain to the dry 
plastics. The absorption of water molecules and electrolyte ions will 
cause these values to be reduced. Results and conclusions of the 
study are presented. 


HIGH ENERGY PHYSICS INSTRUMENTATION 


15816 (LA-UR—77-2438) Position-sensitive gas proportional 
chambers. Morris, C.L.; Hoffmann, G.W.; Thiessen, H.A. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405- 
ENG-36. 4p. (CONF-771023—2). Dep. NTIS, PC A02/MF AOl. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

A number of multiwire, position-sensitive, gas proportional 
chambers have been constructed which use fast delay line (2.5 ns/ 
cm) readouts to provide trajectory position and angle information 
for particles near the focal planes of the Energetic Pion Channel and 
Spectrometer (EPICS) and High Resolution Spectrometer (HRS) at 
the Clinton P. Anderson Meson Physics Facility (LAMPF). These 
chambers are two dimensional with anode wires in one direction and 
cathode wires in the other direction. When operated as ordinary 
delay line chambers, position resolution of 0.5 mm (FWHM) can be 
obtained in the cathode direction for short cathode wire lengths. If 
the drift information from the anodes is used, resolution of less than 
0.35 mm (FWHM) can be obtained in this direction. The chambers 
can be operated at count rates of 5 x 10° pulses/sec with live times of 
greater than 90 percent. Efficiencies, measured at lower counting 
rates, are typically greater than 99 percent. 


15817 Recording streamer chamber tracks with charge coupled 
devices. Villa, F.; Wang, L.C. (Stanford Linear Accelerator Center, 
Calif. (USA)). Nucl. Instrum. Methods; 144: No. 3, 533-536(1 Aug 
1977). 

Streamer chamber tracks have been recorded using charge 
coupled optical arrays. Some preliminary results regarding light 
sensitivity and spatial accuracy are given. 


15818 Position-sensitive, high-energy gamma-ray detector. Gilad, 
S. (Tel Aviv Univ. (Israel)); Bowman, J.D.; Cooper, M.D.; Heffner, 
R.H.; Hoffman, C.M.; Moinester, M.A.; Potter, J.M. (Los Alamos 
Scientific Lab., N.Mex. (USA)); Cverna, F.H.; Baer, H.W.; Beving- 
ton, P.R. Nucl. Instrum. Methods; 144: No. 2, 103-108(15 Jul 1977). 

A position-sensitive detector for gamma rays in the energy 
range of 50-500 MeV was designed, built and tested. For 100 MeV 
gammas, it has energy resolution of 26.3% (fwhm), position resolu- 
tion of 3.1 mm (fwhm) and calculated detection efficiency of 30%. 
The detector’s performance is in good agreement with Monte Carlo 
calculations of electromagnetic shower development. 


15819 Hadronic- and electromagnetic-cascade discrimination in a 
thin lead-argon calorimeter. Jensen, T. (Rochester Univ., N.Y. 
(USA). Dept. of Physics and Astronomy); Amburgey, J.D.; Gabriel, 
T.A. (Oak Ridge National Lab., Tenn. (USA)). Nucl. Instrum. 
Methods; 143: No. 3, 429-434(15 Jun 1977). 

Monte Carlo calculations have been carried out to determine 
the characteristics of hadronic and electromagnetic showers in a thin 
lead-argon calorimeter. Methods for discriminating between hadrons 
and electrons or photons over a wide range (10-100 GeV) of high 
energies are discussed. 


15820 Maximum likelihood analysis of ionization data from 
SAMM. Raja, R.; Bogert, D. (Fermi National Accelerator Lab., 
Batavia, Ill. USA). Nucl Instrum. Methods; 143: No. 3, 543- 546(15 
Jun 1977). 

A maximum likelihood analysis of ionization information ob- 
tained from 3465 tracks with momentum less than 2.0 GeV/c in the 
30” bubble chamber at Fermilab is presented. The data were ob- 
tained from measurements on SAMM, the semi-automatic CRT 
measuring machine at Fermilab. It is shown that it is possible to 
separate pions from protons up to a laboratory momentum of ap- 
proximately 1.4 GeV/c. 


15821 Semi-automatic bubble matching method for bubble cham- 
ber tracks. Raja, R.; Murphy, C.T. (Fermi National Accelerator 
Lab., Batavia, Ill. (USA)). Nucl. Instrum. Methods; 143: No. 3, 547- 
549(15 Jun 1977). 

A method is described that enables one to bubble match semi- 
automatically tracks produced in liquid hydrogen bubble chambers 
of simple geometry by high energy hadron interactions. The method 
is especially suitable for high multiplicity (>6 prongs) final state 
events where conventional track matching programs have difficulty. 
Event match rates of approximately 30 events/h have been achieved 
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re this technique on SAMM, the semi-automatic CRT measuring 
ine at Fermilab. 


RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


REFER ALSO TO CITATION(S) 14976, 15540 


15822 (N—77-20363) Derating and reliability models and appli- 
cations of electrical and electronic components for ESA spacecraft. 
Final report. Hall, G.E. (General Technology Systems Ltd., London 
(UK)). Dec 1976. Contract ESA-2469/75-HP. 423p. (GT—750543; 
ESA-CR(P)—890). NTIS PC Al8/MF A0O1. 

The models are presented for electronic parts to be used in 
current and projected ESA spacecraft. These models are used to 
restructure ESA product assurance specifications and to merge 
existing specifications on derating requirements and failure rates. For 
each component, the rationals for derating/applications recommen- 
dation are related to the derating/applications specification. The 
reliability models analysis comprises a matrix identifying changes 
from previous specifications and a set of reliability model sheets for 
each part type examined. Proposals for merging specifications on 
derating and reliability models are presented, concisely demonstrat- 
ing the advantages of a single parts usage document. A literature 
survey is given of parts applications, parts technology, reliability, 
and radiation effects. 


15823 Influence of y irradiation on dynamic characteristics of 
thyristors. Brylevskii, V.I.; Reshetin, V.P.; Shuman, V.B. (A. F. 
Ioffe Physicotechnical Institute, Academy of Sciences of the USSR, 
Leningrad). Sov. Phys. - Semicond. (Engl. Transi.); 11: No. 7, 822- 
823(Jul 1977). 

Thyristors of 3 mm? cathode area and with bases w/sub p/ 
=20—40 yp and w/sub n/= 100—180 yp thick were irradiated with 
Co y rays in does up to ~80 R. The irradiation created new 


recombination centers in the two bases and reduced the turn-off time 
and hole lifetime tau/sub p/ in a predictable manner.(AIP) 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 13600, 13618, 13627, 13645, 
14988, 15578, 16309 


15824 (SAND—77-1677C) Digital signal analysis in the SLA 
product data system. An overview. Yoder, J.R.; Richard, B.D. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). 1977. Contract EY-76-C-04- 
0789. 1lp. (CONF-771206—5). Dep. NTIS, PC A02/MF AO1. 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

Recent trends toward the usage of digital signals for product 
testing have resulted in the need for establishing a Digital Signal 
Analysis (DSA) facility within the SLA product data system. In 
view of the hybrid nature of the data system, both immediate and 
historical orientation and the many sources and uses of data, the 
DSA facility is oriented toward ‘black box” analysis programs and 
the use of interactive data search, manipulation, and analysis tech- 
niques. Applications ad extension of DSA to statistical product 
evaluation comprise the bulk of work at present. Current capabilities 
include wave form reconstruction, definition of class envelopes, 
linear regression analysis, parametric determination, and computa- 
tion of probabilistic failure models. The data system includes only 
unfiltered signals for historical storage; however, digital filtering and 
Fourier reconstruction have been used, and future work will require 
effort in this area. Although further applications will be a function of 
client-stated need, spectral analysis, pattern recognition, and correla- 
tion techniques show promise for profitable application. 7 figures. 


15825 (UCRL-Trans—11271) High-speed electron-optical image 
converters for studying laser radiation with picosecond and femtose- 
cond time resolution. Bryukhnevich, G.1.; Vorob’ev, N.S.; Shchelev, 
M.Ya. (AN SSSR, Moscow. Fizicheskij Inst.). Aug 1977. Transla- 
tion of Abstract, figures, and tables only of Preprint No. 31, Lebedev 
Physics Institute, USSR Academy of Sciences, Moscow, 1977. 9p. 
Dep. NTIS, PC A02/MF AOl. 

On the basis of experiments and theoretical estimates, new 
ways of modernizing multistage image converters of the PIM-UMI 
are formulated so as to appreciably increase their time and space 
resolution in the linear scanning mode. The main models of ultra- 
high-speed image converters used for studying lasers and laser 
plasma are described. A method of recording sinusoidally modulated 
laser radiation for measuring the dynamic characteristics of image 
converters has been developed further. Specific characteristics of the 
circuits of two-frequency neodymium lasers are discussed. Individual 
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results of measurement of the time MTF of the converters studied 
are presented. Ways of further improving ultrahigh-speed image 
converters are outlined. 


15826 (UCRL-Trans—i1273) Mathematical methods for pro- 
cessing images obtained in ultrahigh-speed electron-optical recording. 
Platonov, V.N.; Prokhorov, A.M.; Pyt’ev, Yu.P.; Sveshnikov, A.G.; 
Shchelev, M.Ya. (AN SSSR, Moscow. Fizicheskij Inst.). Aug 1977. 
Translation of Abstract and figures only of Preprint No. 45, Lebedev 
Physics Institute, USSR Academy of Sciences, Moscow, 1977. 6p. 
Dep. NTIS, PC A02/MF AOl1. 

The paper discusses problems of digital processing of images 
obtained with ultrahigh-speed electron-optical cameras (EOC) oper- 
ating in the linear scarning mode. It briefly analyzes the general 
aspects of digital processing of images such as coding, filtering and 
reconstruction. It proposes a mathematical approach to the estima- 
tion of the instrument function of an image converter. It is shown 
that the reconstruction of images distorted by the action of the 
instrument function of the image converter reduces mathematically 
to the solution of an integral equation describing the recording 
system of the image converter. The regularization procedure used in 
solving such an integral equation is described. Some examples of 
elimination of geometric distortions in images obtained with the aid 
of image converters are cited. 


15827 (ORNL-tr—4449) Biological transmitter built with IC: its 
application to biotelemetry. Iwashina, Y. Translated from Denshi 
Tenbo; 14: No. 8, 25-30(1977). 14p. Dep. NTIS, PC A02/MF AO1. 

An ultrasonic transmitter and receiver system for tracing the 
movement of a fish is described. Also, a multi-data transmitter is 
described that can transmit data on water depth, free-swimming 
speed, direction, luminous intensity, and water temperature. Circuit 
diagrams are included. (WHK) 


15828 Remote seismic detection by laser interferometer for 
mining geophysics and tunneling operations. Fitzpatrick, G.L.; Bruce, 
R.A. Transp. Res. Rec.; No. 581, 11-24(1976). 

A modified laser interferometer system is developed that 
makes possible the non-contact detection and analysis of dynamic 
displacements on remote, unprepared rock surfaces. The potential 
on of the system include hazard detection in mines, seeing 
ahead of a working face in tunnelling operations, etc 


EXPLOSIONS AND EXPLOSIVES 


REFER ALSO TO CITATION(S) 15423 


CHEMICAL 
REFER ALSO TO CITATION(S) 15694 


15829 (MHSMP—77-45) Acetone/hexane recrystallization of 
HNAB, Quinlin, W.T.; Evans, V.H. (Mason and Hanger-Silas Mason 
Co., Inc., Amarillo, Tex. (USA)). Aug 1977. 7p. Dep. NTIS, PC 
A02/MF AOl1. 

In the manufacturing process for hexanitroazobenzene 
(HNAB), the final step prior to heat treatment is a recrystallization 
of HNAB from an acetonitrile/tetrachlorethane mixture. The possi- 
bility that the above solvents might become unavailable at some 
future date and the toxicities of these solvents indicate a need for a 
new solvent system. Initial work using acetone/hexane in place of 
acetonitrite/tetrachloroethane indicated its feasibility (D. M. 
O'Keefe, Sandia Laboratories, Private Communication). The objec- 
tive of the present work was to confirm the feasibility of the use of 
acetone/hexane system and then to scale-up the recrystallization to 
the size and type of equipment used in the manufacturing process. A 
7.2 kg batch of HNAB was produced with the final recrystallization 
from the acetone/hexane system. The analysis of the HNAB-II 
compared favorably with that from the production process. A 50 g 
sample was furnished to Sandia Laboratory. 


15830 (MLM—2444) Feasibility of utilizing a fluid energy mill 
in the grinding of potassium perchlorate. Collins, L.W. (Mound Lab., 
Miamisburg, Ohio (USA)). 28 Sep 1977. Contract EY-76-C-04-0053. 
36p. ~~ NTIS, PC A03/MF AOl1. 

e feasibility of utilizing the fluid energy mill for grinding 
potassium perchlorate for use in pyrotechnic blends was investigat- 
ed. It was found that the particle size of the material was significant- 
ly reduced by the action of the mill with no significant change in the 
level of contamination. The grinding parameters selected seemed to 
have no direct relationship with the physical properties of the final 
product. The action of the mill induced a significant electrostatic 
charge on the potassium perchlorate which affects the handling 
characteristics and possibly the chemical character. The feasibility 
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but not the desirability of utilizing the fluid energy mill to grind 
potassium perchlorate was demonstrated. 


15831 (MLM—2478(OP)) Characterization of explosives by ob- 
serving growth to detonation using a fiber optics system. Mohler, J.H.; 
Moodie, W.J. (Mound Lab., Miamisburg, Ohio (USA)). [nd]. Con- 
tract EY-76-C-04-0053. 24p. (CONF-771133—1). Dep. NTIS, PC 
A02/MF AOl. 

From 2. annual firing system conference; Los Alamos, NM, 
USA (8 Nov 1977). 

A system has been developed to observe the growth to 
detonation of high explosives using fiber optics to monitor light 
emission at the detonation front. The corresponding voltage wave- 
form is digitized and fed to a computer for peak location and data 
analysis. Measurements close to the initiation point reveal an accel- 
eration zone in which the velocity for growth to final detonation 
occurs. The characteristics of this acceleration region are related to 
the physical properties and sensitivity of the test explosive. 


15832 (SAND—77-0955) Development of the MC3133 reefing 
line cutter, Craig, J.R. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
Sep 1977. Contract EY-76-C-04-0789. 35p. Dep. NTIS, PC A03/MF 
AOl. 

A pyrotechnic actuated reefing line cutter has been developed 
which, in response to an incoming programmable time delayed 
electrical firing signal, severs a nylon or aver parachute reefing 
line following parachute deployment. The design objectives and 
final design concept which evolved are described. First order ap- 
proximations and parameter studies leading to a egy design 
are presented. Significant evaluation studies that resulted in the 
selection of boron/calcium chromate for the initiating charge and 
titanium subhydride/potassium perchlorate for the output charge are 
discussed in detail. Final design verification testing data show that 
the reefing line cutter will meet functional requirements after the 
following sequential environments: thermal shock, —54°C to 90°C; 
mechanical shock, 9806 m/s”, 2 ms duration; vibration, 98 m/s’, 26- 
2000 Hz; and linear acceleration, 1960 m/s? for two minutes. 


NUCLEAR 
REFER ALSO TO CITATION(S) 16320 


15833 (SAND—77-1675C) Planning for digital signal processing 
within the SLA product data system. Holpp, J.R. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 9p. 
(CONF-771206—15). Dep. NTIS, PC A02/MF AO1. 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

Data system planning at Sandia Albuquerque involves appli- 
cation of a concept which considers seven subsystems, namely, 
determination, specification, recording, processing, storage, retrieval 
and analysis, and destruction. The introduction of digitized wave- 
forms acquired during product testing and the analysis of these 
signals impacts on several of these subsystems. Of particular signifi- 
cance in data planning is the fact that intelligent application of digital 
signal analysis is primarily problem dependent and requires more 
human intervention and interpretation than do other types of varia- 
bles data analysis. In addition, storage problems become significant 
due to increased data volume, and present-day transmission tech- 
niques are inadequate--new recording, transmission, and storage con- 
cepts are needed. These considerations and others require resolution 
as a prerequisite to intelligent data planning. 


15834 (SAND—77-8039) Nonviolent explosive destruct system 
(NEDS) remote control system. Heppner, P.G. (Sandia Labs., Liver- 
more, Calif. (USA)). Oct 1977. Contract EY-76-C-04-0789. 18p. Dep. 
NTIS, PC A02/MF AO1. 

A code-controlled remote control system capable of com- 
manding disablement or monitoring the status of stored weapons via 
a hard-wire link has been designed, and operational development 
hardware has been demonstrated. 


CIVIL USES 


15835 (AD-A—042998) Nuclear thermal effects on the outer 
material of the blast hardened S-280 electrical shelter wall. Final 
report. Quigley, E.F. (Ballistic Research Labs., Aberdeen Provin 
Ground, Md. (USA)). Jul 1977. 13p. (BRL-MR—2774). NTIS Pe 
A02/MF AO1. 

Because of the thermal insulating nature of the Kevlar-49 
fiber epoxy resin composite material used in the blast hardened S-280 
electrical shelter with the blast hardened wall and roof construction 
of the shelter, the shelter will survive the recommended nuclear 
thermal radiation levels. However, since the thermal environment 
precedes the blast environment and the Kevlar material is an integral 
part of the walls and roof, the blast hardness of the shelter is 
dependent on the effects of the thermal environment on the exposed 
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Kevlar material. Samples of the Kevlar material were exposed to 
several simulated nuclear thermal radiation environments. The anal- 
ysis of the effects of these environments on the material show that 
the following effects will occur at the recommended thermal harden- 
ing level of the shelter: (a) transient flaming of the exposed surface 
for the duration of the environment, (b) the exposed layer of the 
multi-layered material will char and break and debond from the 
adjacent layer, and (c) the maximum increase of the back surface 
temperature will be less than 108 C. 


WEAPONRY 


15836 (AD-A—042808) Industrial equipment survival/recovery 
feasibility program during event DICE THROW. Final report. Holze, 
D.; York, E.N. (Boeing Co., Seattle, Wash. (USA)). 31 Dec 1976. 
Contract DNA001-76-C-0350. 79p. NTIS PC A05/MF AO1. 

Inexpensive techniques for protecting industrial equipment 
from nuclear attack environments hold great promise for permitting 
early repair of industrial machinery and its restoration to production 
following an attack. Without protection, typical industrial machines 
suffer ‘moderate’ damage at about 5 psi and ‘severe’ damage at about 
10 psi. Equipment items representative of fragile machinery, normal 
machinery and rugged machinery were tested at 40, 80, 200, and 600 
psi in the DICE HROW field test event excuted October 6, 1976. 
The test specimens were placed in trenches excavated at the four 
appropriate ranges from the DICE THROW explosive charge 
center. The specimens then were surrounded by a crushable material 
(aluminum chips) and covered at depths from one foot to five feet 
with earth material removed in excavating the trenches. The results 
of these experiments indicate that with the use of crushable fill and 
with burial depth sufficient to permit earth arching, machines can be 
protected against overpressures up to 600 psi. However, when 
depths of cc ering were too shallow for an earth arch to develop, 
severe damage occurred. 


15837 Nuclear proliferation and safeguards. New York; Praeger 
Publishers (1977). 280p. 

Proliferation constitutes one of the most complex and difficult 
issues in the public policy domain. This study seeks to facilitate an 
understanding of the problem and its implications, in terms of both a 
comprehensive overview and a detailed indepth analysis of key 
elements. Technological, institutional, economic, and political as- 


pects, and the linkages among them, are examined. Policy options 


are Outlined and analyzed in terms of three major perspectives 
corresponding to different weightings of the key factors discussed 
above. The objective is not to recommend a particular perspective 
or policy, but to provide the tools for informed policy choice. This 
report is, in particular, intended to lay the groundwork for an 
informed consideration by Congress of possible legislative action 
concerning proliferation. It is not a study of nuclear power or a 
comparison of its economic, social, or environmental impacts vis-a- 
vis alternative energy sources. 


EXPLOSION DETECTION 


15838 (AD-A—043256) Design, simulated operation, and evalua- 
tion of a short-period seismic discrimination processor in the context 
of a world-wide seismic surveillance system. Technical report No. 9. 
Sax, R.L. (Texas Instruments, Inc., Dallas (USA)). 29 Oct 1976. 
Contract F08606-76-C-0011. 196p. Instruments Inc., Dallas. 

A brief summary of a series of system studies describes the 
data flow, file structures, and data processing required to operate a 
world-wide seismic surveillance network. One of the design prob- 
lems in developing a surveillance mode of operation is to provide the 
seismic analyst-computer interaction needed to efficiently perform 
discrimination processing to effectively classify events as earth- 
quakes or explosions. Efficiency is required to keep up with the daily 
load of events which must be subjected to classification processing. 
Flexibility in altering operating procedures will be needed until our 
discrimination capability is sufficiently developed to identify explo- 
sions Originating from any region which is possibly accessible to 
nuclear explosions. 


15839 (LA-UR—77-2672) Preliminary code development for 

seismic signal analysis related to test ban treaty questions. Brolley, 

J.E. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract 

— 25p. (CONF-771206—18). Dep. NTIS, PC A02/ 
AOl. 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

Forensic seismology, from a present day viewpoint, appears 
to be divided into several areas. Overwhelmingly important, in view 
of current Complete Test Ban (CTB) discussions, is the seismological 
study of waves generated in the earth by underground nuclear 
explosions. Over the last two decades intensive effort has been 
devoted to developing improved observational apparatus and to the 
interpretation of the data produced by this equipment. It is clearly 
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desirable to extract the maximum amount of information from seis- 
mic signals. It is, therefore, necessary to quantitatively compare 
various modes of analysis to establish which mode or combination of 
modes provides the most useful information. Preliminary code devel- 
opment for application of some modern developments in signal 
rocessing to seismic signals is described. Applications of noncircu- 
ar functions are considered and compared with circular function 
results. The second portion of the discussion concerns maximum 
entropy analysis. Lastly, the multivariate aspects of the general 
problem are considered. 


ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 14465 


15840 Relation between the outer dimensions of aggregates and 
their aerodynamic diameter. Walkenhorst, W.; Coenen, W. Staub- 
Reinhalt. Luft; 37: No. 3, 106-109(Mar 1977). (In German). 

4 figs.; 1 tab.; 5 regs. 

Model tests show by experiment that in case of cross-linked 
fibrous aggregates a simple relation exists between the aerodynamic 
diameter Dsub(ae) the outer diameter Dsub(a), and the apparent 
density rhosub(s) of the aggregate, as shown in an equation. The 
results obtained with model particles sedimenting in a liquid are also 
applicable to airborne particles. Thus the low sedimentation velocity 
of these aggregates is explained. This is allotted to fine dust particles, 
even if their outer dimensions are 30 to 50 ym. If aerodynamic and 
outer diameter of an aggregate are known, the apparent density 
rhosub(s) can be determined. After the substance density has been 
assessed, the determination of the dynamic shape factor is possible as 
well. 


15841 Remote sensing as a tool in assessing the impact of topo- 
graphical alterations on the microclimate. Sutherland, R.A.; Bartho- 
lic, J.F. (Univ. of Florida, Gainesville). pp 165-169 of In Proceedings 
of the third annual UMR-MEC conference on energy: energy crisis, 
an evaluation of our resource potential. Morgan, J.D. (ed.). North 
Hollywood, CA; Western Periodical Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

Results and analyses of remotely sensed data taken from a 
NASA aircraft are reported. The study uses continuous data taken in 
the 8- to 14-4m region of the infrared spectrum which is directly 
related to surface temperature. The analysis is concentrated on the 
micrometeorological effects of lakes and hills during near freezing 
conditions. The impetus for the study is an economic one since 
proper selection of a site for certain freeze susceptible crops, such as 
citrus, can result in huge savings of energy and resources. 


15842 Behavior of visible plumes from hyperbolic cooling towers. 
Brennan, P.T. (Smith-Singer Meteorologists, Inc., Amityville, NY); 
Smith, M.E.; Kramer, M.L.; Reeves, R.W. Proc. Am. Power Conf; 
38: 732-739(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Data obtained from aerial monitoring of plumes from natural- 
draft cooling towers enable accurate plume rise and persistence 
prediction based on meteorological conditions. During the two and 
one-half year study, only two environmental effects were found. The 
visible plumes sometimes cause noticeable shadowing on the ground, 
and on ten occasions very light snow fell from the plumes and 
reached the ground. Other postulated effects, such as ground fog- 
ging and icing, were not found. (PCS) 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 13725, 13748, 13750, 14537, 
14543, 14559, 14560, 15391, 15712, 15719, 15884, 15970 


15843 (N—77-25681) Analysis of the NLR airports pollution 
dispersion model on sensitivity for meteorological parameters and on 
source modeling. Tiggelaar, J.J. (Nationaal Lucht- en 
Ruimtevaartlaboratorium, Amsterdam (Netherlands)). 7 Dec 1976. 
32p. (NLR-TR—75014-U). NTIS PC A03/MF AO1. 

It was found that the weather resolution of the model is 
satisfactory in view of the present standards of meteorological 
measurement. Atmospheric stability (Pasquill class) turned out to be 
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the parameter that influences the pollution dispersion most, expecial- 
ly thro ough its influence on vertical dispersion rate. For long term 
prediction of pollution levels, where mean values of weather param- 
eters are more accurately known, the meteorological modeling is 
most appropriate. To treat real airplanes, which do not emit continu- 
ously os , if above the inversion layer, emitted pollution does not 
reach the ground), the Gaussian plume was modified into a cut-off 
plume. Then modeling of the polluting airplanes by series of moving 
point sources, using the cut-off plume, was compared with modeling 
them by a line source representing their averaged emission. It was 
found that deviations are important only in close vicinity of taxi and 
flight tracks, e.g., on the airport itself. Thus for applications to the 
surroundings of airports, the line source modeling, present in the 
model, is adequate. 


15844 (NTIS/PS—77/0727) Air quality monitoring. Volume 2. 
1975—August 1977 (a bibliography with abstracts). Report for 1975— 
August 1977. Cavagnaro, D.M. (National Technical Information 
Service, Springfield, Va. (USA)). Sep 1977. 132p. NTIS PC NO1/ 
MF NO1. 

The bibliography cites major studies on air pollution monitor- 
ing, including site selection, operation criteria, design criteria, cali- 
bration, and the performance evaluation of the technique or equip- 
ment. The monitoring of all types of pollutants from various sources 
is covered. (This updated bibliography contains 362 abstracts, 127 of 
which are new entries to the previous edition.) 


15845 (NTIS/PS—77/0737) Pollution caused by ammunition 
manufacturing (a bibliography with abstracts). Report for 1964— 
August 1977. Cavagnaro, D.M. (National Technica! Information 
Service, Springfield, Va. (USA)). Sep 1977. 168p. NTIS PC NO1/ 
MF NOl. 

The bibliography covers air, water, and solid pollution pro- 
duced by munition plants. The citations include monitoring, chemi- 
cal analysis, cost analysis, pollution control techniques, equipment 
used, and toxicity studies. (This updated bibliography contains 163 
abstracts, 32 of which are new entries to the previous edition.) 


15846 (PB—268791) Fiscal year 1976/control technology re- 
search program abstracts. Gerard, A.; Mavraganis, P.; Dixon, K.; 
Holte, H. (Vitro Labs., Silver Spring, Md. (USA)). Jan 1977. Con- 
tract EPA-68-01-2934. 31 Ip. NTIS PC Al4/MF AO. 

This report includes SSIE(Smithsonian Science Information) 
Abstracts pertaining to the FY 1976 Interagency Energy/Environ- 
ment Research, Development and Demonstration Program being 
coordinated and managed by EPA’s Office of Energy, Minerals, and 
Industry. The Abstracts are organized by major energy sources 
control technology. This volume includes research being accom- 
plished by EPA and its laboratories as well as a number of the 
participating agencies of the Federal Government. 


15847 (PB—268954) Evaluation of the technological feasibility, 
and cost of selected control alternatives necessary to meet the pro- 
posed Ohio SO. regulations for industrial boilers and processes. 
Volume I. Youngstown Sheet and Tube Company, Campbell Works - 
coke oven gas desulfurization. Final report. Hall, R.R.; Stanley, W.T.; 


Sahagian, J. (GCA Corp., Bedford, Mass. (USA). GCA Technology 
Div.). Jun 1976. Contract EPA-68-01-3155. 47p. (GCA-TR—76-14- 
G-Vol-1). NTIS PC A03/MF AO1. 

This report presents an evaluation by the GCA Corporation, 
GCA/Technology Division, of the technological feasibility and cost 
of complying with the proposed Ohio sulfur dioxide regulation (40 
FR 52410, November 10, 1975) at Youngstown Sheet and Tube’s 
Campbell Works. The final USEPA Sulfur Dioxide Strategy for the 
State of Ohio Technical Support Documents, Vol. I and II, (EPA 
905/2-76-002) may be obtained from NTIS. The Campbell Works 
was an example of a by-product coke oven facility. After collecting 
necessary site and source specific data by means of a plant visit, the 
technical feasibility of the vacuum carbonate, Dravo Firma, Carl 
Still, Sulfiban and Holmes Stretford processes were evaluated. Cap- 
ital and operating costs are presented for the latter three systems. 


15848 (PB—268955) Evaluation of the technological feasibility, 
and cost of selected control alternatives necessary to meet the pro- 
posed Ohio SO, regulations for industrial boilers and processes. 
Volume II. PPG Industries, Inc., Barberton Plant. Final report. 
Sahagian, J.; Hall, R.R. (GCA Corp., Bedford, Mass. (USA). GCA 
Technology Div.). Aug 1976. Contract EPA-68-01-3155. 66p. 
(GCA-TR—76-14-G-Vol-2). NTIS PC A04/MF AO1. 

This report presents an evaluation by the GCA Corporation, 
GCA/Technology Division of technological feasibility and cost of 
complying with the proposed Ohio sulfur dioxide regulation (40 FR 
52410, November 10, 1975) at PPG Industries’ Barberton plant. The 
final USEPA Sulfur Dioxide Control Strategy for the State of Ohio 
Technical Support Documents, Vol. I and I] (EPA 905/2-76-002) 
may be obtained from NTIS. This plant operates eight coal-fired 
boilers to provide electric power and process steam for production 
of chlorine, caustic soda, hydrogen peroxide and silica pigments. 
After collecting necessary site and process specific data by means of 
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a plant visit, the technical feasibility and cost of flue gas desulfuriza- 
tion by lime, double alkali, and Wellman-Lord scrubbing were 
evaluated for full capacity (excess electricity sold to a utility) and for 
roughly 50 percent capacity (enough electricity to maintain normal 
plant operations). 


15849 (PB—268956) Evaluation of the technological feasibility, 
and cost of selected control alternatives necessary to meet the pro- 
posed Ohio SO, regulations for industrial boilers and processes. 
volume iii. Republic Steel Corporation, Cleveland district plant. Final 
report. Hall, R.R.; Klemm, H.A.; Stanley, W.T. (GCA Corp., Bed- 
ford, Mass. (USA). GCA Technology Div.). Sep 1976. Contract 
EPA-68-01-3155. 87p. (GCA-TR—76-14-G-Vol-3). NTIS PC A05/ 
MF AOl. 

This report presents an evaluation by the GCA Corporation, 
GCA/Technology Division, of technological feasibility and cost of 
complying with the proposed Ohio sulfur dioxide regulation (40 FR 
52410, November 10, 1975) at the Republic Steel Corporation's 
Cleveland District Plant. The Final USEPA Sulfur Dioxide Control 
Strategy for the State of Ohio Technical Support Documents, Vol. I 
and II (EPA 905/2-76-002) may be obtained from NTIS. After 
collecting necessary site and process specific data by means of a 
plant visit, it was concluded that emissions from Boiler D would 
have to be reduced, and coke oven gas desulfurization would be 
required. The technical feasibility and cost of the Sulfiban, Holmes- 
Stretford, and Dravo-Stills processes for coke oven gas desulfuriza- 
tion were evaluated. These and other control options such as using 
low sulfur coal were evaluated for Boiler D. 


15850 (PB—268957) Evaluation of the technological feasibility, 
and cost of selected control alternatives necessary to meet the pro- 
posed Ohio SO, regulations for industrial boilers and processes. 
Volume IV. E. I. Dupont de Nemours and Company, Cleveland sulfu- 
ric acid plant. Final report. Stanley, W.T.; Hall, R.R. (GCA Corp., 
Bedford, Mass. (USA). GCA Technology Div.). Aug 1976. Contract 
EPA-68-01-3155. 34p. (GCA-TR—14-G-Vol-4). NTIS PC A03/MF 
A0l. 

This report presents an evaluation by the GCA Corporation, 
GCA/Technology Division, of technological feasibility and cost of 
complying with the proposed Ohio sulfur dioxide regulation (40 FR 
52410, November 10, 1975) at the E. I. Dupont de Nemours and 
Company's Cleveland sulfuric acid plant. The final USEPA Sulfur 
Dioxide Control Strategy for the State of Ohio Technical Support 
Documents, Vol. I and II, (EPA 905/2- 76-002) may be obtained 
from NTIS. After collecting the necessary site and process specific 
data by means of a plant visit, the evaluation was made emphasizing 
three commercially available sulfur dioxide abatement systems: 
Union Carbide’s ‘Pua Sio S’ process, the Wellman-Lord system by 
Davy Powergas, and Dupont’s 'Tysul’ system. 


15851 (PB—268958) Evaluation of the technological feasibility, 
and cost of selected control alternatives necessary to meet the pro- 
posed Ohio SO, regulations for industrial boilers and processes. 
Volume V. Phillips Petroleum, Toledo Philblack Plant, carbon black. 
Final report. Klemm, H.A.; Hall, R.R. (GCA Corp., Bedford, Mass. 
(USA). GCA Technology Div.). Aug 1976. Contract EPA-68-01- 
3155. 47p. (GCA-TR—76-14-G-Vol-5). NTIS PC A03/MF AO01. 

This report presents an evaluation by the GCA Corporation, 
GCA/Technology Division, of technological feasibility and cost of 
complying with the proposed Ohio sulfur dioxide regulation (40 FR 
52410, November 10, 1975) at the Phillips Petroleum Company’s 
Toledo Philblack Plant. The final USEPA Sulfur Dioxide Control 
Strategy for the State of Ohio Technical Support Documents, Vol. I 
and II, (EPA 905/2-76-002) may be obtained from NTIS. This plant 
manufactures carbon black by the oil furnace process. Sulfur dioxide 
emissions occur from the combustion of off-gasses in product dryers, 
an incinerator, and CO boilers. The technological feasibility of flue 
gas desulfurization by the double alkali process (FMC) and by the 
lime process (Research-Cottrell) was evaluated along with cost of 
compliance for the latter process. 


15852 (PB—268959) Evaluation of the technological feasibility, 
and cost of selected control alternatives necessary to meet the pro- 
posed Ohio SOQ, regulations for industrial boilers and processes. 
Volume VI. Mead Corporation, Chillicothe Mill. Final report. Saha- 
gian, J.; Hall, R.R. (GCA Corp., Bedford, Mass. (USA). GCA 
Technology Div.). Aug 1976. Contract EPA-68-01-3155. 62p. 
(GCA-TR—76-14-G-Vol-6). NTIS PC A04/MF AO1. 

This report presents an evaluation by the GCA Corporation, 
GCA/Technology Division, of technological feasibility and cost of 
complying with the proposed Ohio sulfur dioxide regulation (40 FR 
52410, November 10, 1975) at the Mead Corporation's Chillicothe 
Mill. The final USEPA Sulfur Dioxide Control Strategy for the 
State of Ohio Technical Support Documents, Vol. I and II, (EPA 
905/2-76-002) may be obtained from NTIS. This facility operates 
three coal-fired boilers to provide process steam for the production 
of paper. After collecting necessary site and process specific data by 
means of a plant visit, the technical feasibility and cost of a lime- 
based desulfurization system were evaluated. 
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15853 (PB—268960) Evaluation of the technological feasibility 
and cost of selected control alternatives necessary to meet the pro- 
posed Ohio SO, regulations for industrial boilers and processes. 
Volume VII. The Standard Oi! Company of Ohio, Lima Refinery. 
Final report. Stanley, W.T.; Hall, R.R. (GCA Corp., Bedford, Mass. 
(USA). GCA Technology Div.). Aug 1976, Contract EPA-68-01- 
3155. Sip. (GCA-TR—76-14-G-Vol-7). NTIS-PC A04/MF AO1. 

This report presents an evaluation by the GCA Corporation, 
GCA/Technology Division, of technological feasibility and cost of 
complying with the proposed Ohio sulfur dioxide regulation (40 FR 
52410, November 10, 1975) at the Standard Oil Company of Ohio's 
Lima Refinery. The final USEPA Sulfur Dioxide Control Strategy 
for the State of Ohio Technical Support Documents, Vol. I and II, 
(EPA 905/2-76-002) may be obtained from NTIS. After collecting 
necessary site and process specific data by means of a omg visit, it 
was determined that the only source not meeting the proposed 
regulation was the Claus sulfur recovery plant. For this plant, the 
technical feasibility and cost of compliance using the Beavon, IFP- 
150, IFP-1500, Shell Claus off-gas treating (SCOT), sulfreen, and 
Wellman-Lord processes for desulfurization of the tail gases were 
evaluated. 


15854 (PB—268961) Evaluation of the technological feasibility, 
and cost of selected control alternatives necessary to meet the pro- 
posed Ohio SO, regulations for industrial boilers and processes. 
Volume VIII. Union Carbide Carbon Products Division, Fostoria 
plant. Final report. Klemm, H.A.; Hall, R.R. (GCA Corp., Bedford, 
Mass. (USA). GCA Technology Div.). Aug 1976. Contract EPA-68- 
01-3155. 3ip. (GCA-TR—76-14-G-Vol-8). NTIS PC A03/MF AOl1. 

This report presents an evaluation by the GCA Corporation, 
GCA/Technology Division, of technological feasibility and cost of 
complying with the proposed Ohio sulfur dioxide regulation (40 FR 
52410, November 10, 1975) at Union Carbide's Fostoria Activated 
Carbon Plant. The final USEPA Sulfur Dioxide Control Strategy 
for the State of Ohio Technical Support Documents, Vol. I and II, 
(EPA 905/2-76-002) may be obtained from NTIS. Union Carbide 
employs a unique activation process using sulfur that would be 
affected by the proposed regulation. A sulfur dioxide emission 
reduction of 96.8 percent would be required. After collecting neces- 
sary process and site specific data by means of a plant visit, the 
technical feasibility and cost of lime scrubbing to achieve the re- 
quired sulfur dioxide reduction were determined. 


15855 (PB—268962) Evaluation of the technological feasibility, 
and cost of selected control alternatives necessary to meet the pro- 
posed Ohio SO, regulations for industrial boilers and processes. 
Volume IX. Union Camp Corporation, Chemical Division, Dover 
Plant. Final report. Sahagian, J.; Hall, R.R. (GCA Corp., Bedford, 
Mass. (USA). GCA Technology Div.). Aug 1976. Contract EPA-68- 
01-3155. 46p. (GCA-TR—76-14-G-Vol-9), NTIS PC A03/MF AOl. 

This report presents an evaluation by the GCA Corporation, 
GCA/Technology Division, of technological feasibility and cost of 
complying with the proposed Ohio SO2 regulation (40 FR 52410, 
November 10, 1975) at the Union Camp Corporation, Chemical 
Division's Dover Plant. The final USEPA Sulfur Dioxide Control 
Strategy for the State of Ohio Technical Support Document, Vol. I 
and II (EPA 905/2-76-002) may be obtained from NTIS. This plant 
produced fatty organic chemicals. Two small coal-fired boilers are 
operated to produce steam for the production of these chemicals. 
After collecting necessary site and process specific data by means of 
a plant visit, the technical feasibility and cost of commercial lime and 
double alkali scrubbing systems were evaluated. 


15856 (PB—269904) Dual alkali test and evaluation program. 
Volume 1, Executive summary. Final report May 1973—April 1977. 
LaMantia, C.R.; Lunt, R.R.; Oberholtzer, J.E.; Field, E.L.; Valen- 
tine, J.R. (Little (Arthur D.), Inc., Cambridge, Mass. (USA)). May 
1977. Contract EPA-68-02-1071. 45p. NTIS PC A03/MF AOI. 

Volume I of the report is an executive summary of the results 
of a three-task program to investigate, characterize, and evaluate the 
basic process chemistry and the various operating modes of sodium- 
based dual alkali scrubbing processes. The tasks were: I, laboratory 
studies at both Arthur D. Little, Inc. (ADL) and IERL-RTP; II, 
pilot plant operations in a 1200 scfm system at ADL; and III, a 
prototype test program on a 20 MW dual alkali system at Plant 
Scholz. Dual alkali system operating modes on high and low sulfur 
fuel applications investigated included: concentrated and dilute dual 
alkali systems, lime and limestone regeneration, and slipstream sul- 
fate treatment schemes. For each mode, the dual alkali process was 
characterized in terms of SO. removal, chemical consumption, oxi- 
dation, sulfate precipitation and control, waste solids characteristics, 
and soluble solids losses. 


15857 (PB—27010v) Source assessment: overview matrix for na- 
tional criteria pollutant emissions. Final report. Eimutis, E.C.; Quill, 
R.P. (Monsanto Research Corp., Dayton, Ohio (USA)). Jul 1977. 
73p. (MRC-DA—685; EPA—68-02-1874). NTIS PC A04/MF AOI. 

The report alphabetically lists stationary sources that emit 
criteria pollutants. The overview matrix was prepared, using a 
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computerized data base established for emissions of air pollutants 
from approximately 600 stationary source types in the combustion, 
organic materials, inorganic materials, and open source categories. 
The matrix lists the total national emissions of criteria pollutants 
emitted by source type. (A source type is defined as a group of 
emission sources which have the same process and emission charac- 
teristics.) 


15858 (PB—270240) Source assessment: agricultural open burn- 
ing, state of the art. Final report. Chi, C.T.; Zanders, D.L. (Monsanto 
Research Corp., Dayton, Ohio (USA)). Jul 1977. Contract EPA-68- 
02-1874. 77p. (MRC-DA—683). NTIS PC A05/MF AO1. 

The report summarizes reported data on air emissions from 
agricultural open burning, used in the U.S. for field sanitation, 
residue removal, and residue disposal. Using estimated emission 
factors derived from limited literature data, emissions were found to 
constitute 0.61%, 0.50%, 0.65%, and 0.06% of the national emissions 
of particulates, HC, CO, and NOx, respectively. Fifteen states have 
emissions of at least one criteria pollutant from this source which 
exceed 1% of the state total emissions of that pollutant. Source 
severity was found to be | for HC, 0.2 for POM, and less than 0.1 for 
other pollutants. (Source severity is defined as the ratio of the time- 
averaged maximum ground level concentration of a pollutant emit- 
ted from a representative source to the primary ambient air quality 
standard for criteria pollutants or to a corrected TLV for noncriteria 
pollutants.) Control technology in agricultural open burning consists 
of practicing fire and fuel management to reduce pollutant emissions. 
Among alternatives to controlling emissions from open burning are 
the combination of mobile field sanitation and straw utilization, and 
incorporation of wastes into the soil. Despite the continuing growth 
in crop harvest, agricultural open burning has been declining primar- 
ily due to increasing concern about air pollution from open burning 
and the refinement of associated agricultural practices. 


15859 (PB—270549) Source assessment: state-by-state listing of 
criteria pollutant emissions. Final report. Eimutis, E.C.; Quill, R.P. 
(Monsanto Research Corp., Dayton, Ohio (USA)). Jul 1977. Con- 
tract EPA-68-02-1874. 148p. (MRC-DA—686). NTIS PC A07/MF 
AOl. 

The report lists mass emissions of criteria pollutants from 
stationary sources on a state-by-state basis. The list was prepared, 
using a computerized data base established for emissions of air 
pollutants from approximately 600 stationary source types in the 
combustion, organic materials, inorganic materials, and open source 
categories. (A source type is defined as a group of emission sources 
which have the same process and emission characteristics.) The 
state-by-state list is in two parts: a summary of state totals and state 
percentages for each criteria emission; and a report on each state, 
listing any source type which emits at least 1 percent of the state's 
total mass of emissions of any criteria pollutant. 


15860 Heavy-metal pollution from automotive emissions and its 
effect on roadside soils and pasture species in New Zealand. Ward, 
N.I. (Massey Univ., Palmerston North, New Zealand); Brooks, R.R.; 
Roberts, E.; Boswell, C.R. Environ. Sci. Technol.; 11: No. 9, 917- 
920(Sep 1977). 

Concentrations of cadmium, chromium, copper, lead, nickel, 
and zinc were determined by atomic absorption spectrophotometry 
in soils and pasture species along a major motorway in New Zea- 
land. Enhanced levels of all elements were found and correlated well 
with traffic densities. Concentrations in soil profiles decreased with 
depth and showed that the source of pollution was aerial deposition 
from motor vehicles. About a third of the aerial burden of each 
element was removable by washing of vegetation species. Highest 
accumulations of heavy metals were usually found on white clover, 
and the lowest on Paspalum grass. Elemental concentrations in 
pasture species were usually well correlated with traffic densities, 
particularly in the case of the grass, Yorkshire fog. Plant/soil corre- 
lations for individual heavy metals were in general poorer than for 
relationships involving traffic densities and concentrations in plants 
and soils. 


15861 Effect of environmental variables on collection of atmo- 
spheric sulfate. Coutant, R.W. (Battelle, Columbus Labs., OH). Envi- 
ron. Sci. Technol.; 11: No. 9, 873-878(Sep 1977). 

The performances of various filter media are determined 
relative to their use in collection of ambient sulfates. The effects of 
Operational parameters and atmospheric variables on the collection 
of sulfates are investigated. Results show that sorption of ambient 
SO: by basic filter components can contribute to appreciable errors 
in apparent ambient sulfate levels. This interaction is affected by SO2 
concentration, relative humidity, and temperature. A chemical 
model relating the effects of these variables is presented. 


15862 Qualitative analysis of atmospheric reactions between SO- 
and NHs. Esmen, N.A.; Fergus, R.B. (Univ. of Delaware, Newark). 
Sci. Total Environ.; 8: No. 1, 69-77(Jul 1977). 

The reactions between SO: and NHs are of great significance 
in the understanding of the formation of the atmospheric aerosols, 
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the environmental sulfur cycle and the fate of atmospheric sulfur 
dioxide. The majority of the studies of this reaction system, so far, 
have been on the catalytic role of the ammonium ion in the oxidation 
of sulfur dioxide in solution and on the formation of ammonium 
sulfate in solution through a weak acid-base reaction. Thus, a 
number of very significant side reactions have been largely ignored. 
The qualitative analysis of the products of reactions between very 
dilute concentrations of SO. and NHs both in the presence and 
absence of water suggests a wide range of possible parallel reactions 
to sulfate formation with a number of both stable, metastable and 
unstable sulfur compounds, as well as elemental sulfur. Very dilute, 
slightly SO2 rich SO2/NHs reaction system in a dry atmosphere 
leads to eight distinct reactions. In the presence of water, the number 
of reactions exceeds nineteen. In the laboratory, it was possible to 
confirm most of these reactions directly from the presence of the 
primary reaction products; the remaining reactions were inferred 
through the presence of secondary products. 


15863 Comparison between the organic fraction of suspended 
matter at a background and an urban station. Cautreels, W. (Univ. of 
Antwerp); van Cauwenberghe, K.; Guzman, L.A. Sci. Total Envi- 
ron.; 8: No. 1, 79-88(Jul 1977). 

Airborne particulate matter was sampled near the Cosmic 
Ray Laboratory of Chacaltaya, Bolivia, about 25 km NE of La Paz, 
at an altitude of 5200 m. Quantitative analysis of organic compounds 
was performed on two combined samples by gas chromatography- 
mass spectrometry with computerized data acquisition. Results are 
presented for aliphatic and polyaromatic hydrocarbons, fatty acids 
and heterocyclic arenes. A comparison is made with the results 
obtained from samples collected in a residential city area of Ant- 
werp, Belgium. Polyaromatic hydrocarbons are found to be present 
in lower concentrations in the Bolivian samples by a factor of 10 to 
300. For other compounds no meaningful differences are observed. 
The amount of the total suspended particulate matter per unit of 
volume is about three times lower in the remote area compared to 
the residential area. 


15864 Continuous monitoring and limitation of dust emissions 
according to the new TA Luft. Bosch, J. Staub-Reinhalt. Luft; 37: No. 
6, 225-229(Jun 1977). (In German). 

The limitation of dust concentration in flue gas given in the 
TA Luft means in practice a limitation of the dust flow. The mode of 
operation of a measuring instrument indicating the dust flow is 
described and measuring results are shown. The same central instru- 
ment, which must however have a higher measuring sensitivity, can 
be used for the determination of limiting emission values given in the 
TA Luft. It is possible to measure dust below 10 um and above 10 
pm by using different suction heads. A method is described for the 
assessment of printed tapes with measurements of dust emissions and 
immissions for automatic evaluation of frequency distribution of the 
measured values. 


15865 Clean-air-plan on probation. Dreyhaupt, F.J. Umwelt; No. 
3, 235-243(Jun 1977). (In German). 

The first clean-air-plan ‘Rheinschiene Sued (Koeln) 1977- 
1981’, presented by the Ministry of Labour, Health and Social 
Affairs, of Northrhine-Westphalia, is explained. Scepsis towards the 
new instrument does not, as the author thinks, seem justified. On the 
overall basis of such a plan, optimum clean air policies could be 
carried out. 


15866 Chemical composition of fly ashes in coking plants and 
their near vicinity. Masek, V. Zentralbl. Arbeitsmed. Arbeitsschutz; 27: 
No. 6, 143-148(Jun 1977). (In German). 

A large number of samples of fly ashes and their respirable 
components has been obtained in the course of 6 years’ sampling in 
selected places of work in some Czech coking plants. Lately, dust 
samples have also been taken from the near vicinity of these coking 
plants. Unfortunately, routine measuring devices for continuous de- 
termination of the chemical composition of the ashes are still not 
available, so that each sample had to be analyzed in the laboratory 
Acid mineralisation and mineralisation under pressure of the samples 
and AAS have yielded good results in the determination of Fe, Al, 
Ca, Mg, Si, Mn, Na, K, Zn, Pb, and Cd. Other, more time consum- 
ing methods, have been used for the quantitative determination of 
As, Hg, benz(a)pyrene and soot and for the determination of the 
elementary composition of the ashes. Chemical analyses of the fly 
ashes are therefore still a matter for research institutions. From a 
chemical point of view, fly ashes, due to the presence of polycyclic 
substances, in particular benz(a)pyrene, present a serious danger to 
health in coking plants, especially in pitch coking plants. Toxic 
metals seem to play no significant role at the places of work. Solid 
emissions from the coking plants are confined to the near vicinity of 
these production plants. 


15867 Envitec ‘77 - technics in environmental protection. 2nd 
international fair and congress from 7th to 12th February 1977 in 
Duesseldorf. Bergbau; 28: No. 4, 140-149(Apr 1977). (In German). 
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A survey is presented of ‘Envitec '77’, the 2nd international 
fair on environmental protection. The 6 fields on offer - air purifica- 
tion, noise abatement, waste removal, water purification, measure- 
ment and control devices, and technologies not harmful to the 
environment - are illustrated and explained by typical examples. 


15868 Comparison of minimum detectable limits among x-ray 
spectrometers. Jaklevic, J.M. (Univ. of California, Berkeley); Walter, 
R.L. pp 63-75 of In X-ray fluorescence analysis of environmental 
samples. Dzubay, T.G. (ed.). Ann Arbor, MI; Ann Arbor Science 
Publishers, Inc. (1977). 

Three multielement x-ray fluorescence methods are compared 
on the basis of measurement of minimum detectable limits for single 
elements. These limits are derived from measured sensitivities and 
background counting for the following three methods: (1) wave- 
length dispersive analysis using 16 fixed crystals and 1 scanning 
channel, (2) energy dispersive analysis using 3 MeV photon excita- 
tion and a Si(Li) x-ray spectrometer. Data are presented for the three 
systems for the determination of Al, Si, S, K, V, Fe, Zn, As, Se, Sr, 
Cd, Ba, Sn, and Pb in air samples. On the basis of this comparison, 
each of the three methods is judged capable of performing reason- 
able analytical measurements on air pollution samples. (BLM) 


15869 Further studies on the oxidation of sulfur dioxide in coal- 
fired power plant plumes. Forrest, J.; Newman, L. (Brookhaven 
National Lab., Upton, NY). Atmos. Environ.; 11: 465-474(1977). 

Measurements of particulate sulfur to total sulfur concentra- 
tion ratios and **S—**S isotope ratios were employed to determine 
the percent of sulfur dioxide converted to sulfate in the plumes of 
four coal-fired power plants. A fixed-wing airplane was outfitted 
with a high-volume impregnated filter assembly to collect the sam- 
ples. A variety of parameters were investigated including relative 
humidity ranging from 32 to 85 percent, temperatures from 10 to 
25°C, distances as far as 70 km and times as long as 200 min. 
Generally the extent of SO. oxidation seldom exceeded 5 percent 
with essentially all of the observed oxidation occurring within the 
first few kilometers after emission. The observations are interpreted 
as indicative of a heterogeneous mechanism with the consumption or 
poisoning of available catalyst. No distinct correlation was found 
between the extent of sulfur dioxide conversion with distance, travel 
time, temperature, relative humidity, time of day or atmospheric 
stability. Plume reproducibility measurements were made, aircraft 
flight patterns compared and fringe effects investigated. An exten- 
sive body of information has been obtained and should serve as a 
reference for future investigations. 


15870 Method for ascertaining the effects of the significant dete- 
rioration of air quality regulations on energy industries. Crenshaw, 
J.A.; Pulsipher, A.G.; Shock, R.C. (Southern Illinois Univ., Carbon- 
dale). pp 723-729 of In Proceedings of the third annual UMR-MEC 
conference on energy: energy crisis, an evaluation of our resource 
potential. Morgan, J.D. (ed.). North Hollywood, CA; Western Per- 
iodicals Co. (1977). 

From 3. annual conference on energy; Rolla, MO, USA (13 
Oct 1976). 

See CONF-761038—. 

EPA has issued regulations to "prevent the significant dete- 
rioration’”’ of air quality. Problems that states may encounter in 
implementing these regulations are described, and an approach that 
states and utility systems can use to implement the prevention of 
significant deterioration regulations efficiently is given. The planning 
method can also be used to ascertain the economic effects of these 
regulations upon the energy industries in the state in question. 


15871 Calculated and monitored SO. concentrations near the 
John E. Amos Plant of the AEP system. Kramer, M.L. (Smith-Singer 
Meteorologists, Amityville, NY); Smith, M.E.; Martin, J.R.; Fran- 
kenberg, T.T. Proc. Am. Power Conf.; 38: 437-446(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Six years after operations, continuous air monitoring has 
sho,,a no increase in ambient SO. levels even when using 1.1 
percent sulfur content coal in a 2900-MW power plant equipped 
with 275-meter stacks. (PCS) 


15872 Atmospheric sulfates in the Ohio Valley: results of the 
sulfate regional experiment planning study. Hakkarinen, C. (Electric 
Power Research Inst., Palo Alto, CA); Hidy, G.M. Proc. Am. Power 
Conf.; 38: 825-829(1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

Findings to date suggest that high sulfate levels experienced 
in the Ohio Valley occur during several episode periods of a few 
days duration. The episodes are usually longer and more intense 
during the summer. High sulfates in the Northeast may be a cumula- 
tive effect of many large SO/sub x/ sources situated along the path 
of warm, moist air mass movements, combined with slow atmospher- 
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ic conversion processes. Phase I] of SURE, in conjunction with 
complementary Federal, state, and individual utility research efforts, 
will provide additional insight into the transformation, transport, and 
fate of sulfur compounds in the atmosphere. 


15873 Operating experience with a large industrial double-alkali 
flue gas desulfurization system. Lewis, M. (Zurn Industries, Birming- 
ham, AL); Whalen, D. Proc. Am. Power Conf.; 38: 863-869( 1976). 

From American power conference; Chicago, IL, USA (20 
Apr 1976). 

See CONF-760469—. 

The double-alkali flue gas desulfurization process installed at 
Caterpillar’s Joliet (Ill.) plant is described. The double-alkali scrub- 
bing system combines the high absorption efficiency of sodium 
hydroxide with the low operating cost of a lime system, and elimi- 
nates the scaling problems of lime and limestone systems. The flue 
gas cleaned comes from 2 stoker-fired boilers, rated at 80,000 and 
100,000 Ib/hr steam, which produce building and process heat. The 
design, operation, performance, and operating cost of the double- 
alkali desulfurization system are discussed. After nearly 6000 hrs of 
operation, the system operated with only one unscheduled shutdown 
and performed so well similar units are on order for other plants. 
(LCL) 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


15874 (DP-MS-—77-27) Methodology for the isolation and char- 
acterization of individual plutonium-bearing particles in atmospheric 
effluents from a nuclear processing plant. Sanders, S.M. (Du Pont de 
Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River Lab.). 
1977. Contract EY-76-C-09-0001. 42p. (CONF-771072—1). Dep. 
NTIS, PC A03/MF AO1. 

From 3. international conference on nuclear methods in envi- 
ronmental and energy research; Columbia, MO, USA (10 Oct 1977). 

A method for isolating and characterizing individual particles 
containing fissionable materials is described. Polycarbonate mem- 
brane filters are used to collect the particles from atmospheric 
effluents from a nuclear processing plant. Collected particles con- 
taining **°Pu or other fissionable materials are identified by fission 
fragment tracks produced by irradiating the polycarbonate film with 
thermal neutrons. Results show this method can be used to deter- 
mine the size, *°*Pu-content, and elemental composition of microme- 
ter-diameter particles. Tests using this method to analyze particles 
containing known plutonium and uranium isotope mixtures, show 
that with it the quantity and isotope composition of fissionable 
material on a single particle can be determined. 


15875 (DP-MS—77-116) Atmospheric transport of radionuclides. 
Crawford, T.V. (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. 
(USA). Savannah River Lab.). 1977. Contract EY- 16-C -09-0001. 
30p. Dep. NTIS, PC A03/MF AOl1. 

The chairman and contributors are members of the Working 
Group on Atmospheric Dispersion, Deposition, and Resuspension. 
This group examined the mathematical approaches for determining 
the direct and indirect pathways to man of releases of pollutants to 
the atmosphere. The dose-to-man limitations promulgated by the 
Nuclear Regulatory Commission, the Environmental Protection 
Agency, and the Energy Research and Development Administration 
were presented. The present status of research was discussed, and 
recommendations for future work were made. Particular emphasis 
was placed on the need for additional experimental work to develop 
confidence limits leading to acceptable probability statements of 
critical pathways for determining the dose-to-man. 


15876 Need for radiation controls in the phosphate and related 
industries. Boothe, G.F. (Department of Health and Welfare, Boise, 
Idaho (USA). Radiation Control Section). Health Phys.; 32: No. 4, 
285-290(Apr 1977). 

Significant radioactivity is entering Idaho's environment from 
the activities of phosphate and related industries. Preliminary radi- 
ation surveillance data indicate a need for further radiological assess- 
ment and the imposition of radiological controls on phosphate 
mining activities, phosphate processing plants, slag-crushing oper- 
ations and the commercial use of slag. 


REGULATIONS 


REFER ALSO TO CITATION(S) 14502, 15085, 15847, 15848, 
15849, 15850, 15851, 15852, 15853, 15854, 15855, 15875 


15877 Environmental effects of air pollution: implications for air 
quality criteria, air quality standards and emission standards. Munn, 
R.E.; Phillips, M.L.; Sanderson, H.P. (Atmospheric Environment 
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Service, Downsview, Ont.). Sci. Total Environ.; 8: No. 1, 53-67(Jul 
1977). 

A review is given of the effects of air pollution on the 
environment, and of the influence of environmental factors on con- 
centrations of air pollutants. The emphasis is on general approaches 
rather than on specifics. No attempt is made to produce a catalogue 
of pollutants, effects and environmental factors. The review is used 
as a framework to investigate the relationships amongst air quality 
criteria, air quality standards, and emission standards. 


15878 Observations on local and national air quality indices. 
Sanderson, H.P. (Dept. of Environment, Toronto). Sci. Total Envi- 
ron.; 8: No. 1, 39-51(Jul 1977). 

An Air Quality Index is defined as a single term, usually a 
number, used to describe the degree of contamination of the ambient 
air. The concept of an air quality index is not new and such an index 
could be quite useful provided that the index does not over-simplify 
the situation nor cover up gaps in our knowledge. Some basic 
information on an assortment of air pollution indicators that have 
been used nationally and internationally either for public information 
and/or alert systems is provided. In most of these indicators, aero- 
sols, usually measured by light absorption techniques, and sulfur 
dioxide, were the pollutants incorporated into the index. Other 
pollutants used less frequently included carbon monoxide, oxides of 
nitrogen, hydrocarbons and oxidants. After listing the requirements 
of a national air quality index a second list of items is presented 
which would negate the validity of any comprehensive nationwide 
index. It is thus concluded that considering the present state of our 
knowledge and vastly different geographical, topographical and 
meteorological areas of a country such as Canada the development 
of a nationwide air quality index is not recommended. 


ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 14135 


15879 (LBL—6182) Feed an food from desert environments. 
Bassham, J.A. (California Univ., Berkeley (USA)). Sep 1977. Con- 
tract W-7405-ENG-48. 53p. (CONF-770960—1). Dep. NTIS, PC 
A04/MF AO1. 

From International workshop on bio-saline research; Kiawah 
Island, SC, USA (17 Sep 1977). 

Research programs on controlled environmental agricultural 
technology to allow a broad range of conventional and unconven- 
tional crops to be grown with very limited supplies of fresh or 
brackish water are reviewed. The use of water derived from the sea, 
from saline lakes, or from waste water treatment for crops in arid 
lands is discussed. Plant breeding programs to improve the nutrition- 
al value of food crops and irrigation systems to improve plant 
productivity are discussed. The production of liquid hydrocarbons 
and lubricating oils from plant species such as Euphorbic and Jojoba, 
and the use of leguminous plants such as mesquite (Prosopis juli- 
flora), and other native plants, which thrive in arid regions, as 
important sources of proteins and carbohydrates are cited as exam- 
ples of the productive potential of arid lands. 41 references. 


15880 Quantity and chemistry of throughfall as influenced by 
forest-type and season. Henderson, G.S.; Harris, W.F.; Todd, D.E. 
Jr.; Grizzard, T. (Oak Ridge National Lab., TN). J. Ecol.; 65: No. 2, 
365-374(Jul 1977). 

A comparison of nitrogen, phosphorus, potassium, calcium 
and magnesium transfer in throughfall was conducted for two years 
in four forest-types (Pinus, Liriodendron tulipifera, Quercus prinus, 
Quercus—Carya) within Walker Branch Watershed in eastern Ten- 
nessee, U.S.A. No differences were found in the amount of through- 
fall collected under the four forest-types. In addition, this amount 
was found to be predicted effectively by the equations of Helvey and 
Patric (1965). Pinus stands cycled significantly more of the cations in 
throughfall during the dormant season than did the other forest- 
types; Quercus—Carya tended to cycle more nutrients than other 
forest types during the growing season. These differences appeared 
to be due to element leachabiliity (K > Ca > Mg > P = N), 
occurrence of precipitation within an annual cycle and, to a lesser 
degree, nutrient composition of the species in each forest-type. The 
importance of throughfall in comparison to litterfall as a — 
return mechanism decreases in the order K > Ca = Mg > P = 


15881 Lead in Glasgow street dirt and soil. Farmer, J.G. (Univ. 
1 Glasgow); Lyon, T.D.B. Sci. Total Environ.; 8: No. 1, 89-93(Jul 
1977). 
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The levels of lead in city street dirt and in soil from various 
locations in Glasgow were investigated during spring 1976. Lead 
concentrations in street dirt ranged from 150 to 2300 ppM, mean 960 
ppM, and were significantly elevated with respect to the observed 
“natural” level of 78 ppM. Lead derived from anti-knock compounds 
in petrol and introduced to the environment via automobile exhausts 
was clearly implicated as the main source of lead pollution in a series 
of soil lead measurements at the centre and periphery of eight 
Glasgow parks. Various chemical leaching techniques were em- 
ployed and compared. Less than 5 percent of street dirt and soil lead 
was found to be associated with the organic phase. 


15882 Distribution of solar radiation within a deciduous forest. 
Hutchison, B.A.; Matt, D.R. (National Oceanic and Atmospheric 
Administration, Oak Ridge, TN). Ecol. Monogr.; 47: No. 2, 185- 
207(Spr 1977). 

Solar radiation was measured within and above an east Ten- 
nessee deciduous forest over a 2-yr period. Diurnal patterns of 
within-forest radiation follow the temporal variation in incident 
radiation but become more irregular with depth in the forest because 
of the highly variable penetration of beam radiation in space and in 
time. Seasonally, radiation in the forest increases substantially from 
winter to its annual maximum in early spring as solar elevations 
increase. Although solar elevations continue to rise each day until 
the summer solstice, amounts of total radiation and its beam compo- 
nent drop sharply in the forest with the advent of leaf expansion. 
Diffuse radiation in the forest continues to increase slowly following 
the onset of leaf expansion but reverses as the forest approaches a 
fully leafed state. Following the summer solstice, forest structure 
remains essentially static until abscission while solar elevations de- 
crease. In summer and early autumn, total radiation and both its 
beam and diffuse components decrease slowly in the forest to their 
annual minimum in autumn. With leaf abscission and subsequent fall, 
radiation increases slightly in the forest but soon declines again as 
solar elevations approach their annual minimum of the winter sol- 
stice. 


15883 (ORNL-tr—4456) Isolation of hydrochemical anomalies in 
arid regions, Belova, L.L. Translated from Razved. Okhr. Nedr; No. 
5, 51-53(1976). 4p. Dep. NTIS, PC A02/MF AO1. 

The correlation between uranium concentrations in ground- 
water and the total salt content was analyzed for two strata: an 
upper stratum characterizing the subsurface portion of mixed strata 
of fissure and interstitial waters; and a lower stratum encompassing 
the buried portion of the strata containing fissure and fissure-vein 
waters. There was a correlation between uranium content and total 
water mineralization in all cases. It is essential to consider and 
eliminate the process of evaporative concentration. The relationship 
between uranium content and mineralization is much clearer if the 
salinity of groundwater is taken into account. (HLW) 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 14537, 14538, 15845, 15860 


15884 (DP—1475) Trace elements in the terrestrial environment 
of a coal-fired powerhouse. Horton, J.H.; Dorsett, R.S.; Cooper, R.E. 
(Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 
River Lab.). [nd]. Contract EY-76-C-09-0001. 53p. Dep. NTIS, PC 
A04/MF AOl1. 

A coal-fired powerhouse at the Savannah River Plant, Aiken, 
South Carolina operated for more than 20 years without electrostatic 
precipitators and consumed about 360,000,000 kilograms of coal per 
year. Twenty-nine trace elements were measured in fly ash, and in 
samples of soil, vegetation, and ground water collected along a 29- 
km traverse centered on the powerhouse. There were statistically 
significant effects of the stack releases upon the concentration of Ba, 
Be, Cu, Hg, Mn, Se, and Sr in soil; Be, Co, Mo, Sr, and V in 
vegetation; and Co and Mn in ground water. The Ba, Hg, Sr, and 
Mn in fly ash are less available to plants than the same elements in 
soil. 


15885 (UCRL—52309) EPA-San Bernardino National Forest in- 
formation system. Final report. Barbieri, J.F. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 6 Jul 1977. Contract 
W-7405-ENG-48. 69p. Dep. NTIS, PC A04/MF AOI. 

This report describes the information system developed at 
Lawrence Livermore Laboratory for the San Bernardino National 
Forest Oxidant Impact Study. The information system is divided 
into three sections: Data Capture, Preprocessor, and Data Manage- 
ment. The properties of each section are described. A short discus- 
sion on the operating environment and some of the problems of 
information systems in general is also presented. 


15886 Nickel in British serpentine soils. Slingsby, D.R. Brown, 
D.H. (Bristol Univ., Eng.). J. Ecol; 65: No. 2, 597-618(Jul 1977). 
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The results of a survey of British serpentine soils are present- 
ed, with particular emphasis on nickel, although a range of other 
elements is considered. Nickel has been assayed as total concentra- 
tion, by soil extractions and by bioassay using oat plants. The results 
have been used to classify the soils in the survey using ordination 
based on principal components analysis. Although nickel was present 
in high total concentrations, its availability to oat plants was low and 
none of the soils gave rise to the distinctive foliar symptoms of nickel 
toxicity. Considerable variation in soluble and total nickel was 
evident, the highest values being those of Shetland serpentine soils. 
The possible causes of this variation are discussed in terms of the 
influence of maritime conditions and weathering regimes. 


15887 Uptake and release of petroleum by intertidal sediments at 
Port Valdez, Alaska. Shaw, D.G.; Cheek, L.M.; Paul, A.J. (Univ. of 
Alaska, Fairbanks). Estuarine Coastal Mar. Sci; 5: No. 3, 429- 
436(May 1977). 

The uptake and release of Prudhoe Bay crude oil by intertidal 
sediments at Port Valdez, Alaska have been studied. In two experi- 
ments designed to simulate the stranding of a light oil slick, oil was 
spread on sediments daily for 5 days. Hydrocarbon content of the 
top 1.0 cm of the sediments was monitored for 60 days from the first 
oiling. The two experimental rates of oil application were 1.2 pl 
cm™~* and 5.0 pl cm~?. In both experiments the added oil was no 
longer detectable on the sixtieth day. Possible reasons for this rapid 
loss of petroleum by sediments are discussed. 


15888 Laboratory method to assess the biodegradability of lubri- 
cating oils. Voeltz, M. (BP Benzin und Petroleum A.G., Hamburg 
(Germany, F.R.)). pp 515-527 of In Compendium 76/77. Bd. 1. 
DGMK-Vortraege. Klamann, D.; Asinger, F.; Boigk, H.; Oelert, 
H.H.; Peters, W. (eds.). Leinfelden-Echterdingen, Germany, F.R.; 
Industrieverl. von Hernhaussen (1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

Small amounts of some types of oils will in practice unavoi- 
deably be spilled into soil and water. With respect to the environ- 
mental impact, stern tube and outboard engine lubricants as well as 
agricultural spray oils are of primary interest. For the assessment of 
the possible harmfulness of such oils, biodegradeability is one of the 
factors to be considered. Few scientific investigations are apparent 
from the literature but many prejudices and generalizations exist 
about this problem. This is a consequence mainly of the lack of 
known methods for the determination of biodegradeability. A 
method which can be carried out in every laboratory without special 
equipment would be desirable. Some internationally accepted tests 
on biodegradeability originate from the development of detergents; 
their applicability and significance for lubricating oils is discussed. 
Satisfactory results can be obtained with the following procedure: A 
small amount of oil is dispersed in water enriched with nutrient salts 
and inoculated with activated sludge. At the end of the test period, 
the partially or non degraded portion is extracted and determined by 
gravimetric or spectroscopic methods. If necessary, further analyses 
may be conducted on the composition of the residue which is in 
some cases very instructive. This method clearly distinguishes differ- 
ent oil products with satisfactory reproducibility. Beisdes basic in- 
vestigation of dependence on time and temperature, some results are 
reported showing that neither mineral nor synthetic oils can in 
principle be classified as biodegradeable or non-degradeable: syn- 
thetic oils are found to cover a wide range of relative degradeability. 
A considerable number of tests has to be performed if the differences 
caused by various molecular structures are to satisfactorily ex- 
plained. 


15889 (DOE-tr—14) Phytopathology. Study, by electronic mi- 
croprobe, of the internal distribution of fluorine in polluted needles of 
Abies alba. Relationship with observed histological effects. Morlevat, 
J.P.; Jolivet, J.; Bisch-Lhoste, A.M.; Fourcy, A. Translated from C. 
R. Hebd. Seances Acad. Sci., Ser. D; 279: 61-64(1974). 6p. Dep. NTIS, 
PC A02/MF AO1. 

An electronic microprobe allows performing the analysis, on 
a histological scale, of fluorine in polluted pine needles and to show 
that the different responses of the tissues to this halogen are mainly 
due to different accumulations of the toxic agent according to their 
position with respect to penetration and migration paths. Many 
histological studies have revealed the effects of fluorine on the 
internal structure of plant leaves. More particularly, in the case of a 
conifer, Soldberg et al. have studied the response of different cellular 
layers of pine needles (Pinus ponderosa) attacked by fluorine. As a 
followon to our preceding studies concerning the distribution of 
fluorine in pine needles, the present work has the goal of determin- 
ing with an extreme accuracy the sites of fluorine accumulation and 
to relate these findings to observations of authors concerning the 
different reactions of tissues to fluorine. 
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RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 15906, 15988 


15890 Distribution of radioactivity between rock materials and 
water at Nevada test site. Weed, H.C.; Jackson, D.D.; Koskinas, G. 
(Univ. of California, Livermore). EOS, Trans., Am. Geophys. Union; 
57: No. 12, 1016(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Static leaching experiments were performed on radioactive 
debris from Nevada Test Site. Two levels of tracer were used in the 
leach solution, which was well water from NTS. Debris consisted of 
puddle glass (samples 1 and 3) and chimney materials (samples 2 and 
4). The maximum leaching time was 384 days. High values of K/sub 
DA/, the ratio of the activity per unit area of solid to the activity 
concentration in the leach solution, are associated with high values 
of pH for samples 1, 2, 3, but not 4. A correlation between high K/ 
sub DA/ and high pH suggests that as the solid particles dissolve 
during the leaching experiments, the acid used in making up the 
tracer solutions is neutralized. However, the behavior of sample 4 
indicates that other factors besides pH can influence the K/sub DA/. 
Insofar as K/sub DA/ increases with time or with pH , this has 
favorable practical consequences for NTS hydrology since a species 
with a high K/sub DA/ tends to remain associated with the debris 
near its point of origin. Such association would be expected to 
inhibit transport of the species by ground water. The effect of debris 
type is smallest for *°Sr and ®Co: K/sub DA/ for these species is 
approximately the same for both puddle glass and chimney material. 
The effect of tracer level is not noticeable for *°Sr and ®Co, but in 
the case of '**Cs and ™*Eu, high tracer level is associated with high 
K/sub DA/. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 13745, 13749, 13752, 14122, 
15121, 15124, 15156, 15212, 15213, 15222, 15895 


15891 (RLO—2228-T3-1) Establishment, succession, and stabil- 
ity of vegetation on surface mined lands in eastern Montana. Annual 
progress report, March 1, 1976—February 29, 1977. Sindelar, B.W.; 
Plantenberg, P.L. (Montana State Univ., Bozeman (USA). Agricul- 
tural Experiment Station). 1 Mar 1977. Contract EY-76-S-06-2228- 
003. 144p. Dep. NTIS, PC A07/MF AOI. 

An ecological investigation of reclamation and plant succes- 
sion on strip mined lands near Colstrip, Montana, was initiated in 
June, 1975. Its purpose is to examine and document development, 
stability, and permanence of plant communities established on se- 
miarid lands mined since 1924. Twelve fenced exclosures on 2—9 
year old reclamation seedings and on 45—53 year old naturally 
revegetated coal spoils were established. An exclosure was also 
established on adjacent native rangeland. Transects were set up 
within the exclosures for analysis of a variety of plant species and 
community parameters. Plant cover, density, frequency, phenology, 
biomass production, and species composition are sampled through- 
out the growing season. Soil characteristics analyzed include organic 
matter content, root development, and root biomass production. 
Coordination with other research projects at Colstrip provides addi- 
tional vegetation, soils, and weather data. A project life of 5—10 
years will allow documentation and interpretation of plant communi- 
ty development and fluctuation in response to climatic and other 
forces. Progress to date indicates that rate and trend of plant 
succession are influenced by mining techniques, reclamation technol- 
ogy, and weather. 


REGULATIONS 
REFER ALSO TO CITATION(S) 14392, 15152, 15156 


15892 Some perspectives on land restoration in the United States. 
Liverman, J.L. (Energy Research and Development Administration, 
Washington, DC). Environ. Conserv.; 4: No. 2, 109-114(Sum 1977). 

ublic opinion, reinforced by general environmental legisla- 
tion and specific energy-related legislation, demands that the devel- 
opment of energy alternatives will not be at the expense of the 
environment. One area of strong concern regards landscape restora- 
tion. It is the responsibility of ERDA to ensure that energy options, 
proposed for the future, are accompanied by a complete assessment 
of environmental costs—so that energy-environmental tradeoff deci- 
sions can be made early in the development of the technology, and 
can be based on a solid foundation of ecological knowledge. In order 
to carry out this mandate, ERDA needs to: (1) establish sites for 
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long-term energy impact research (in every major ecosystem); (2) 
help design a coherent national land-reclamation program; (3) sup- 
port an adequate amount of basic and imaginative applied research; 
and (4) develop public demonstration areas where citizens, industri- 
alists, and professional specialists, can observe long-term results of 
energy-environmental effects. Prompt action demands that we cap- 
italize upon past studies and develop a program to learn as rapidly as 
possible about basic reclamation processes, so as to provide the best 
available knowledge to society's decision-makers. Follow-on studies 
must be conducted to validate and improve our reclamation predic- 
tions and management activities. The Argonne National Laboratory, 
which will provide a central focus for the ERDA land-reclamation 
research, will gather and collate all pertinent data, so that models 
and generic statements regarding reclamation techniques can be 
developed to guide us. 


15893 Law: regarding the Voerde judgment; how much control 
through judges. Meyer-Abich, J. (Koeln Univ. (Germany, F.R.). 
Seminar fuer Staatsphilosophie und Rechtspolitik). Umwelt; No. 6, 
442-444(Dec 1976). (In German). 

The contribution examines the problems brought up by the 
so-called Voerde judgment of the Higher Administrative Court at 
Muenster, and deals in particular with: the binding character of the 
emission values in the ‘TA Luft’ (clean air standard); can measures 
that lower emissions be taken into account when forecasting emis- 
sions; and is it admissible to weigh the interests of energy supply and 
ensured employment. The judgment is not denied a certain plausibil- 
ity. 


ENVIRONMENTAL SCIENCES, 
AQUATIC 


BASIC STUDIES 


15894 (RLO/2229/T10—2) Suspended sediments and related 
limnology of an alpine lake system. 2nd year end report, 1 June 1976— 
31 January 1977. Alexander, V.; Mellor, J.; Barsdate, R.J. (Alaska 
Univ., Fairbanks (USA)). 1977. Contract EY-76-S-06-2229-010. 16p. 
Dep. NTIS, PC A02/MF AO1. 

This project has the aim of first assessing the potential of 
remote sensing to determine changes in sediment load in arctic lakes, 
and then to use this technique to assess the effects of road construc- 
tion on arctic freshwater aquatic habitats. The first part of the work 
has centered on the use of Peters and Schraeder Lakes as a natural 
laboratory since these lakes have a strong sediment gradient for 
methodology evaluation. The next stage is to expand this work to 
other lakes and finally to actually look at the impact of changes in 
sediment load due to construction activities and utilization of arctic 
road systems. The results of the first two years’ work suggests that 
the method has value, and the project is now ready to approach the 
terminal phase in looking at the real effects of road construction in 
the arctic. VP-8 density slicing and densitometry of the films are the 
two analysis techniques in use, with Plus-X Aerographic film in an 
aerial mapping camera format the film of choice. Ground truth data 
have been collected in conjunction with the aerial mapping data, and 
some information on the effects of sediment load on primary produc- 
tion regimes has also been included. 


CHEMICALS MONITORING AND TRANSPORT 
REFER ALSO TO CITATION(S) 15846, 15887, 15888 


15895 (PB—268788) Utility analysis for the urban growth inside 
the recharge zones of the groundwater resources of San Antonio, 
Texas. Completion report, 1 September 1975—30 April 1977. Shih, 
C.S.; Ingram, J.W. (Texas Univ., San Antonio (USA). Div. of 
Environmental Studies). Apr 1977. Contract DI-14-31-0001-5117. 
132p. NTIS PC A07/MF AO1. 

The city of San Antonio, Texas, is faced with an agonizing 
decision of how to protect its sole water source, the Edwards 
Aquifer, from the threat of pollution resulting from urban sprawl 
over the recharge zone of the aquifer. Recent urban growth to the 
north and northwest of San Antonio has intensified the concern for 
the protection of this pristine, high quality water resource. A deci- 
sion analysis model has been structured in an effort to facilitate an 
objective analysis and to coordinate the judgements regarding a 
degree of satisfaction associated with each alternative available for 
the protection of San Antonio’s groundwater. Multiattribute utility 
function was used as an integrated measure of the effectiveness for 
various feasible alternatives. The necessary information was polled 
from the local water resources decision-makers through a series of 
cyclic opinions surveys based on the Delphi technique. 
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15896 (PB—269347) Optimal artificial aeration policy for water 
quality control of streams receiving multiple thermal and sewage 

discharges. Lin, S.H.; Fan, L.T.; Hwang, C.L. (Kansas Water Re- 
sources Research Inst., Manhattan (USA); Kansas State Univ., Man- 
hattan (USA). Dept. of Chemical Engineering). 1975. Contract DI- 
14-31-0001-4086. 4p. NTIS PC A03/MF AOl1. 

The optimal artificial aeration design of a polluted stream is 
investigated in light of a criterion of the minimum cost which 
consists of the sum of the cost representing the penalty for the CO 
concentration deviation from the desired value and the cost of 
artificial aeration. The system considered is a reach of a stream 
containing multiple discharges of cooling water and sewage waste. 
The optimal artificial aeration control policies are determined by the 
modified maximum principle for different multiple-outfall configura- 
tions. The effects of the thermal and sewage discharges on the 
stream water quality as well as on the optimal artificial aeration 
control policy are examined. As the number of outfalls increases, the 
stream water quality is significantly improved. For the case where 
waste discharges are excessive, the multiple outfall system offers an 
additional advantage in minimizing localized severe pollution. 


15897 (RLO/2229/T9—2) Effects of the pipeline haul road on 
nearby ponds and lakes across Alaska’s north slope. Annual progress 
report, May 1, 1976—January 31, 1977. Alexander, V.; Miller, M.C. 
(Alaska Univ., Fairbanks (USA); Cincinnati Univ., Ohio (USA). 
Dept. of Biological Sciences). 1977. Contract EY-76-S-06-2229-009. 
125p. Dep. NTIS, PC A06/MF AO1. 

This research project has attempted to document the effects 
of the haul road on the lakes and ponds across the North Slope of 
the Brooks Range, Alaska. After surveying all the lakes and ponds 
along the Trans-Alaska Pipeline access road, a series of comparative 
pond types potentially receiving impact by the roadway and its 
Operation were selected for further study. Alteration in water 
budget, leachates from road fill and settling of road dust were the 
three most obvious impacts. In addition new ponds were created by 
road crossings and in gravel pits. The road dust which settled onto a 
water surface decreased exponentially away from the road, decreas- 
ing from 1.5 to 12 gm/m?/day 10 meters from the road margin to 
0.05 to 0.5 g/m?/day at 300 meters distance. The greatest dustfall 
occurred on the side away from the prevailing wind. Ponds created 
by the road construction had the highest production rates and algal 
biomasses. The leachates from road dust on the coastal plain ponds 
were slightly more stimulatory to plankton production and biomass 
accumulation than were the leachates from road dust in the foothills 
of the Brooks Range. Difference in the parent rock is suggested. At 
the level of the phytoplankton little direct effects can be seen in 
my not directly in contact with the road. All other ponds and 
akes are extremely oligotrophic during the summer. The nutrient 
loading of more distant ponds will be predicted from a computer 
model in preparation. 


15898 Isotopic organic and inorganic mercury exchange in river 
water. Kudo, A.; Akagi, H.; Mortimer, D.C.; Miller, D.R. (National 
Research Council of Canada, Ottawa). Environ. Sci. Technol.; 11: No. 
9, 907-908(Sep 1977). 

Isotopic exchanges between organic and inorganic mercury 
were observed for Ottawa River water as well as for polar and 
nonpolar organic solvents. The concentration of mercury investigat- 
ed ranges from 0.1 to 100 ppM, and the exchanges were observed for 
24 h under vigorous mechanical mixing at a temperature of 21°C. 
No or very little (less than 0.52%) isotopic exchange was observed 
in the Ottawa River water. There was no difference between the 
two exchange directions, i., *°HgCh -—» CHsHgCl and 
CHs**HgCl — HgCl. The additional conditions of adding salts, 
acid, or alkali, changing temperature to 40°C, and prolonging the 
mixing period did not change the results. 


15899 Four year analysis of vegetation following an oil spill in a 
freshwater marsh. Burk, C.J. (Smith Coll., Northampton, MA). J. 
Appl. Ecol.; 14: No. 2, 515-522(Aug 1977). 

The composition of vegetation in a freshwater marsh was 
studied for four years following an accidental oil spillage. Total 
plant cover, total number of species, mean number of species per 
quadrat and the Shannon-Wiener function progressively reduced in 
both high and mid-marsh zones for two years after the spillage. 
Eighteen of the species found before the spill were not found the 
following season. Perennial species generally were less affected than 
annual species immediately following the oil spill. Some species, e.g. 
Dulichium arundinaceum and Eleocharis palustris, declined in abun- 
dance the second season following the spill. Marked changes in 
relative abundance of the dominant species of high and mid marsh 
zones occurred from year to year, with Onoclea sensibilis more 
prominent in high marsh at the end of the study period than prior to 
the spill and Pontederia cordata and Nuphar variegatum more 
prominent in different segments of mid-marsh. The vegetation of the 
high marsh and mid-marsh zones had substantially recovered by the 
third and fourth years. The low marsh vegetation was apparently 
unaffected immediately following the oil spillage but in succeeding 
years the species diversity declined and luxuriant growth of Elodea 
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nuttallii, Potamogeton crispus and P. epihydrus occurred. The re- 
sults are discussed in relation to the effects of oil spillage on 
saltmarsh vegetation. 


15900 Heavy-metal contamination by atmospheric fallout of sev- 
eral Flin Flon area lakes and the relation to fish populations. Van 
Loon, J.C. (Toronto Univ.); Beamish, R.J. J. Fish. Res. Board Can.; 
34: No. 7, 899-906(Jul 1977). 

High concentrations of zinc and other heavy metals were 
found in lakes in the immediate vicinity of the Flin Flon smelters. In 
a study of 31 lakes, 7 had Zn levels about 100 pg/l, 6 had levels 
between 50 and 100 g/l, and the remainder had concentrations <50 
pg/l. The accuracy and precision of the heavy metal chemical 
analyses were evaluated using intercomparisons with other laborato- 
ries and a standard reference water. A linear relationship was 
demonstrated between logio concentration of Zn, Cu, and SO,?" and 
logio distance from the smelter, suggesting atmospheric fallout as the 
main source of these substances in the lakes. Fishes were more 
tolerant of these high zinc concentrations than would be expected on 
the basis of the responses of fish and other aquatic organisms to 
similar concentrations of zinc in some laboratory toxicity tests. 


15901 Pelagic tar and plastic in the Gulf of Alaska and Bering 
Sea: 1975. Shaw, D.G. (Univ. of Alaska, Fairbanks). Sci. Total 
Environ.; 8: No. 1, 13-20(Jul 1977). 

Seventy-one tows of 740 m? each were made in search of 
pelagic tar and plastics in the Gulf of Alaska and Bering Sea during 
the period October 1974 to October 1975. Tar was observed on nine 
occasions while plastics were found six times. The arithmetic mean 
value of tar abundance, 3.3 x 10°* mg/m, is considerably lower than 
most other oceanic areas for which values have been reported. Gas 
chromatographic analysis of this tar indicates that it is more exten- 
sively weathered than tar from the north Atlantic. An estimate of the 
abundance of tar lumps too small to be sampled by net tows is made 
based on the assumption that there are equal weights of particles in 
logarithmetically equal size intervals. The abundance of pelagic 
plastics is also low. 


15902 Effects of coal mining on ground and surface water quality, 
Monongalia County, West Virginia. Corbett, R.G. (Univ. of Akron, 
OH). Sci. Total Environ.; 8: No. 1, 21-38(Jul 1977). 

Water quality data are compared. Areas disturbed extensively 
either by surface or underground mining for bituminous coal in 
Monongalia County, West Virginia yield water of poorer quality 
than similar terrain which is not so disturbed. Specifically, the 
disturbed areas yield hard water of the calcium-sulfate or calcium- 
magnesium-sulfate type which is low in pH, high in iron and 
aluminum, and which contains trace elements one or more orders of 
magnitude greater than water from undisturbed terrain. These hard 
waters differ from the more common type of hard waters in that 
sulfate rather than bicarbonate is the dominant anion. As such they 
may provide further insight into factors affecting the relationship 
between water hardness and cardiovascular disease rates. The neces- 
sary additional data are being collected. 


15903 Interactions between zinc and suspended sediments in the 
Fraser River estuary, British Columbia. Grieve, D.; Fletcher, K. 
(Univ. of British Columbia, Vancouver). Estuarine Coastal Mar. Sci.; 
5: No. 3, 415-419(May 1977). 

Behavior of Zn has been studied in the Fraser River estuary. 
Increases in dissolved and suspended Zn in the mixing zone between 
fresh and brackish waters demonstrate the importance of both ad- 
sorption and desorption phenomena in estuarine waters. Together 
with estuarine circulation these processes provide a mechanism for 
retention of heavy metals in coastal zone sediments and waters. 


15904 Station for continuous control of water quality of the river 
Rhine at Mayence. Kalweit, H. (Landesamt fuer Gewaesserkunde, 
Mainz (Germany, F.R.)). Wasser Boden; 28: No. 11, 283-287(Nov 
1976). (In German). 

A station for continuous control of water quality of the river 
Rhine downstream the mouth of the river Main is gone into service. 
Four measuring points are distributed on the cross-section of the 
river Rhine. The measuring water is pumped continuously through 
quickly passed, thermally insulated conduits into the measuring 
station situated on the bank of Rhineland-Palatinate by means of 
submerged pumps. Up to 14 parameters are to be quasi-measured and 
evaluated there by means of automatic control devices. The hoisting 
and contro] devices are controlled by a process control computer. 
Communication is established with the environment monitoring 
system of the Land Hessen by means of remote transmission. The 
time of planning and construction covered the years 1973 - 1976. 
Construction expenses amount to about 2.41 million DM. Material 
expenditures for the operation are estimated at 0.2 million DM per 
year. Salaries and wages are to be added to this. The high expenses 
seem to be justified by the importance of the location and the task of 
the measuring station on the river Rhine. By means of technical 
innovations the station can foster further developments in the sector 
of automatic water monitoring. 
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15905 (ORNL-tr—4473) Research on the toxicity of chromi- 
um—anionic detergent mixtures to “Alburnus alburnus,” “albsrelia” 
variety. Bianucci, F.; Legnani, P. Translated by W. Hutcheson from 
Ig. Mod.; 66: No. 6, 531-537(1973). 5p. Dep. NTIS, PC A02/MF 
A0l. 

Tests were conducted with mixtures containing hexavalent 
chromium and sodium dodecylbenzenesulfonate for the purpose of 
studying the type of interaction occurring between the two sub- 
stances in question. The Alburnus alburnus var. alborella was used as 
the test fish for this purpose. The resulting toxic effect was of the 
antagonistic type, and less than additive as a function of the concen- 
tration of sodium dodecylbenzenesulfonate employed. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


15906 (RLO—2225-T18-20) Biogeochemistry of Transuranics, 
Bikini. Annual progress report, 26 February 1976—25 February 1977. 
Schell, W.R. (Washington Univ., Seattle (USA). Coll. of Fisheries). 
28 Dec 1976. Contract EY-76-S-06-2225-018. 42p. Dep. NTIS, PC 
A04/MF AO1. 

Progress is reported on a study to evaluate the cycling of the 
transuranic radionuclides in the aquatic environment, their distribu- 
tion within ecosystems, their uptake by biota and their sinks at 
Bikini. This year, the study has been to evaluate the Battelle large 
volume water sampler, BLVWS. Laboratory and field experiments 
on the collection efficiency for Pu, Am and other radionuclides 
using AlzOs and Chelex-100 sorption beds in fresh and salt water 
have been completed. The sampler, with three or four sorption beds, 
has proven to be a reliable collector for Pu and Am, giving concen- 
tration values comparable to conventional sampling methods in 
laboratory studies with known radionuclide concentrations and in 
field studies where the concentrations were unknown. Possible speci- 
ation of Pu into colloidal, particulate, and soluble fractions has been 
indicated in both the tank and field collections. The larger volumes 
of water which were processed by the BLVWS method, (4 vs. 0.09 
m*), in the near Washington Coastal waters, gave lower detection 
limits for Pu concentrations than those found by the conventional 
batch sample method. Interpretations of the Pu concentrations found 
in sediment and water samples collected at Bikini Atoll in 1972 and 
1976 have been made. 


WATER 


15907 Concentrations of sup(239,240)Pu and **'Am in drinking 
water and organic fertilizer. Alberts, J.J.; Wahlgren, M.A. (Argonne 
National Lab., Ill. (USA)). Health Phys.; 32: No. 4, 295-297(Apr 
1977) 

As part of an investigation of the chemistry and aquatic 
distribution of fallout-derived sup(239,240)Pu and **'Am in the 
aquatic environment a study has been made of the concentration of 
these nuclides in the drinking water and organic fertilizer, distribut- 
ed to the populace of the Chicago area. The results clearly indicate 
that the concentration of sup(239,240)Pu is always lower in the 
water which has been treated at the Chicago Central Water Filtra- 
tion Plant than in the raw water before treatment. Raw water levels 
are consistent with normal levels of sup(239,240)Pu found in Lake 
Michigan waters which are approx 6 orders of magnitude below the 
maximum permissible concentration standard for drinking water. An 
additional possible source of sup(239,240)Pu and 741Am to humans 
can be through the distribution of the organic fertilizer, ‘Nu Earth’, 
by the Metropolitan Sanitary District, free of charge, for the use in 
home gardens. ‘Nu Earth’ consists primarily of sediment from an 
Imhoff Process which has been air-dried and aged in large, open-air 
piles. Samples of this organic fertilizer were analysed for 
sup(239,240)Pu and **'Am. The results indicate that there is little 
evidence to indicate that sup(239,240)Pu in drinking water or 
sup(239,240)Pu and **'Am from organic sludge will be health haz- 
ards in the Chicago area under current conditions. 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 15080 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 14541, 15080, 15896 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 15090, 15156 
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REGULATIONS 


REFER ALSO TO CITATION(S) 14540, 15152, 15156 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 13746 


SOCIAL AND ECONOMIC STUDIES 


REFER ALSO TO CITATION(S) 15062, 15068, 15071, 15072, 
15076, 15083, 15092, 15121, 15144, 15173, 15183, 15324 


15908 (COO—4023-1) Evaluation of carbon monoxide in blood 
samples from the second health and nutrition survey. Progress report 
No. 1. Radford, E.P. (Johns Hopkins Univ., Baltimore, Md. (USA). 
School of Hygiene and Public Health). 1976. Contract EY-76-S-02- 
4023. 14p. Dep. NTIS, PC A02/MF AO1. 

This is a study of carbon monoxide (CO) in the blood of 
human subjects participating in the Second National Health and 
Nutrition Survey (HANES ID), a detailed study of health indicators 
in sample populations of many communities throughout the U.S. The 
purpose of this aspect of the survey is to evaluate the levels of blood 
carboxyhemoglobin in normal individuals of all ages in typical U.S. 
communities, from whom accurate histories and clinical studies are 
available. This report gives results of the first of three years of 
analyses. A careful calibration of the analytical method has been 
completed, and more than 3000 blood samples have been analyzed. 
Although smoking histories are not yet available to permit evalua- 
tion of carboxyhemoglobin in non-smokers, in children under 12 
years of age, blood COHb has been found to be consistently low, 
with less than 3% greater than 1.5% COHb. These preliminary 
results suggest that urban exposure to carbon monoxide among the 
general population is not now significant in the U.S., at least during 
the period of these early examinations. 


15909 (PB—269030) The impact of pipeline completion on 
Alaska’s Unemployment Insurance Fund. Pistoll, L. (Alaska Dept. of 
Labor, Juneau (USA)). Oct 1976. 65p. NTIS PC A04/MF AOl1. 

Because the end of the oil pipeline construction era is rapidly 
approaching, major impacts are expected on Alaska’s Unemploy- 
ment Insurance Fund. The extent of these impacts are conditional 
with respect to several variables, most of which are unknown. The 
ability to attract and provide ex-pipeline workers with new construc- 
tion jobs in Alaska and the lower 48; the behavior, attitudes, and 
working habits of ex-pipeline workers; the ex-workers eligibilities for 
benefits; the average weekly duration of claims; are a few variables 
that will determine the extent of the impact on Alaska’s Unemploy- 
ment Insurance Fund. A study that would envelop all of these 
variables would be time consuming and extremely costly. Therefore, 
by concentrating solely on the working and unemployment insur- 
ance claim characteristics of those terminated from pipeline employ- 
ment during normal operations, this study begins to understand 
possible ex-pipeline worker inclinations and behaviors associated 
with a large scale lay-off situation. 


15910 Technology in environmental protection. 2nd international 
technical fair and congress. Tech. Ueberwach.; 18: No. 6, 215-221(Jun 
1977). (In German). 

From 2. international fair and congress on techniques in 
environmental protection. International congress on energy and en- 
vironment; Duesseldorf, Germany, F.R. (8 - 10 Feb 1977). 

Report on the Enritec-77 congress in Duesseldorf. The main 
issues were: - alternatives of energy supply, - energy, area planning, 
landscape management, - energy and ecology, - energy and climate, - 
energy and society. 


ASSESSMENT OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 14110, 14541, 14555, 15062, 
15084, 15086, 15847, 15848, 15849, 15850, 15851, 15852, 15853, 
15854, 15855 


ENVIRONMENTAL IMPACT STATEMENTS 


REFER ALSO TO CITATION(S) 13940, 14057, 14875 
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BIOMEDICAL SCIENCES, BASIC 
STUDIES 


REFER ALSO TO CITATION(S) 15827 


BEHAVIORAL BIOLOGY 


15911 Lichen species preference by reindeer. Holleman, D.F.; 
Luick, J.R. (Univ. of Alaska, Fairbanks). Can. J. Zool.; 55: No. 8, 
1368-1369(Aug 1977). 

The preference by reindeer for five species of lichens com- 
monly found on Central Alaska rangelands was tested under con- 
trolled laboratory conditions. Results indicate that reindeer are 
strongly selective species in their lichen grazing habits. The five 
tested species ranged as follows in order of decreasing acceptibility: 
Caldonia alpestris, C. rangiferina, Stereocaulon paschale, Cetraria 
richardsonii, and Peltigera aphthosa. 


15912 Sudies on the population biology of two larval trematodes 
in the amphipod, Hyalella azteca. Hazen, T.C. (Michigan State Univ., 
Hickory Corners); Esch, G.W. Am. Midl. Nat.; 98: No. 1, 213- 
219(Jul 1977). 

The age frequency and density of a population of amphipods, 
Hyalella azteca, were compared with the occurrence and densities of 
two trematode parasites, Crepidostomum cooperi and Plagioporus 
sp. The overall seasonal density of the host and both parasites was 
greatest at 1 m depth, next at 3 m and least at 2 m. Prior to sexual 
maturity, amphipods were not infected. Following sexual maturation 
of the amphipod, the percentage of infected individuals increased 
with each succeeding age class. H. azteca and both trematode 
populations were independently heterogeneous in their spatial distri- 
butions. Recruitment rates and densities of Plagioporus sp. were 
lower than for C. cooperi. Infection percentages by both parasites, 
number of concurrent infections and neotenic forms of C. cooperi 
increased with increasing water temperatures. 


15913 Summer home range movements and habitat use by four 
largemouth bass in Mary Lake, Minnesota. Winter, J.D. (Univ. of 
Minnesota, Minneapolis). Trans. Am. Fish. Soc.; 106: No. 4, 323- 
330(Jul 1977). 

Four largemouth bass (Micropterus salmoides) were radio- 
tracked in Mary Lake during the summer of 1970. Maximum home 
range size ranged from 0.3 to 1.4 hectares and primary or utilized 
ranges were about 0.4 to 0.35 hectare. Most bass locations were 
between shore and 3 m deep and home range shapes tended to be 
oblong. Bass made excursions of up to 7 days from their primary 
ranges and returned. A bass was transplanted to Mary Lake from 
Lake Itasca but did not establish a home range. 


BIOCHEMISTRY 
REFER ALSO TO CITATION(S) 15955 


15914 (BNL—23306) Isolated photochemical reaction centers 
from bacteriochlorophyll b - containing organisms. Thornber, J.P.; 
Dutton, P.L.; Fajer, J.; Parson, W.W.; Prince, R.C.; Tiede, D.M.; 
Windsor, M.W. (Brookhaven National Lab., Upton, N.Y. (USA); 
Pennsylvania State Univ., University Park (USA). Dept. of Chemis- 
try; Washington State Univ., Pullman (USA). Dept. of Chemistry; 
Washington Univ., Seattle (USA). Dept. of Biochemistry). 1977. 
Contract EY-76-C-02-0016. 16p. (CONF-770951—3). Dep. NTIS, 
PC A02/MF AOl1. 

From International congress on photosynthesis; Reading, UK 
(4 Sep 1977). 

Optical, ESR and pulsed laser spectroscopic examination of 
isolated bacteriochlorophyll (BChl) b-containing reaction centers 
(RCs) demonstrates that their composition (1 P960 : 2 bacteriopheo- 
phytin (BPh) b : 2 cyt c 558 : 2 cyt c 553 : BChI/BPh = 2) and their 
mechanism for charge separation are very similar to those in BChl a- 
containing RCs; however, P960*, the oxidized form of the primary 
electron donor, is apparently not a symmetrical dimer of BChl b. 
The “primary” electron acceptor (X) is a quinone-iron complex, and 
I, the intermediary electron carrier between P960 and X, is BPh 
which interact(s) strongly with one or more of the other components 
in the RC. Comparison of the optical spectra of isolated RCs of the 
BChl b-containing bacteria, Rhodopseudomonas viridis and Thio- 
capsa pfennigii, with those of their intact cells shows that the BPh in 
the RC is not generated during the isolation procedure. 


15915 (CONF-770860—3) Post-synthetic modification of human 
alpha-fetoprotein revealed by isoelectric focusing controls its immuno- 
suppressive potency. Lester, E.P.; Miller, J.B.; Yachnin, S. (Chicago 
Univ., Ill. (USA). Dept. of Medicine; Franklin McLean Memorial 
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Research Inst., Chicago, Ill. (USA)). 1977. Contract EY-76-C-02- 
0069. 19p. Dep. NTIS, PC A02/MF AO1. 

From 5. meeting of the international research group for 
carcino embryonic proteins; Copenhagen, Denmark (6 Aug 1977). 

We have demonstrated 3 variants of human alpha-fetoprotein 
(HAFP) by crossed immunoelectrophoresis, and have correlated the 
capacity of HAFP isolates to suppress human lymphocyte transfor- 
mation in vitro with the relative proportion of the electronegative 
variant, HAFP-3, present in each isolate. We have now isolated 
HAFP from the serum, ascitic fluid, and saline extract of tumor from 
a single hepatoma patient, and from an homogenate of fetal livers. 
When tested for their capacity to inhibit human lymphocyte trans- 
formation in vitro, tumor and fetal liver HAFP were found to be 
extremely potent; serum HAFP had intermediate potency, and asci- 
tic fluid HAFP was the least potent. Analysis of these HAFP isolates 
by crossed immunoelectrophoresis confirmed the correlation be- 
tween the proportion of HAFP-3 and the immunosuppressive poten- 
cy of each isolate. In addition, analysis of these HAFP isolates by 
isoelectric focusing in polyacrylamide gels containing 8 M urea 
revealed further evidence of microheterogeneity; at least 6 molecular 
variants were apparent. The proportion of one of these variants, 
termed HAFP-3a, in each isolate was correlated with the immuno- 
suppressive potency of the isolate. The sialic acid content of the 
various HAFP isolates did not vary significantly. Our data suggest 
that a post-synthetic modification of HAFP occurs, which modulates 
its immunosuppressive potency. 


15916 (CONF-770978—1) Electron attachment to nitro com- 
pounds in liquid cyclohexane. Bakale, G.; Gregg, E.C.; McCreary, 
R.D. (Case Western Reserve Univ., Cleveland, Ohio (USA). Dept. 
of Radiology). 1977. Contract EY-76-S-02-2486. 26p. Dep. NTIS, 
PC A03/MF AOl1. 

From 8. L. H. Gray conference on hypoxic cell sensitizers in 
radiobiology and radiotherapy; Cambridge, UK (5 Sep 1977). 

The electron attachment rate constants of more than 50 nitro 
compounds (nitroaliphatic and mono- and poly-substituted nitroben- 
zenes) were measured in cyclohexane at 20°C using a pulsed con- 
ductivity technique. Among the mono-substituted nitrobenzenes, a 
correlation between the electron attachment rate and the solute 
dipole moment was found. Application of the Smoluchowski-Debye 
equation for diffusion-controlled reactions to the electron attach- 
ment process with consideration of electron-solute dipole and in- 
duced dipole interactions permitted the calculation of attachment 
rate constants which agreed within 20 percent of the measured 
values for almost all of the mono-substituted nitrobenzene. The 
effects of solute structure on the electron attachment rate is also 
discussed. 


15917 (IS-T—757) Structural studies of naturally occurring toxi- 
cogenic compounds. Springer, J.P. (Ames Lab., Iowa (USA)). Oct 
1977. Contract W-7405-ENG-82. 107p. Dep. NTIS, PC A06/MF 


AOl. 

Thesis. 

The paralytic shellfish poison (PSP), saxitoxin, is a neurotoxin 
isolated from Alaska butter clams (Saxidomus giganteus), mussels 
(Mytilus californianus) and axenic cultures of the dinoflagellate 
Gonyaulax catenella. The structure of saxitoxin has been determined 
through the use of single crystal X-ray diffraction. It possesses a 
unique tricyclic arrangement of atoms containing two guanidinium 
moieties and also a hydrated ketone. The relative stereochemistry is 
presented as well as the absolute configuration. The chemical consti- 
tution of a tremorgenic metabolite, paxilline, isolated from extracts 
of the fungus Penicillium paxilli Bainier has been determined. Paxil- 
line represents a previously unreported class of natural compounds 
formed by the combination of tryptophan and mevalonate subunits. 
The complete stereostructure of two other fungal metabolites, paspa- 
line and paspalicine, closely related to paxilline but isolated from 
Claviceps paspali Stammes have also been determined and are pre- 
sented. The stereochemistries of paxilline, paspaline and paspalicine 
are identical at corresponding chiral centers. 


15918 (LBL—6179) Fluorescence lifetimes of chloroplasts, 
subchloroplast particles and chlorella using single photon counting. 
Sauer, K.; Brewington, G.T. (California Univ., Berkeley (USA)). 
Aug 1977. Contract W-7405-ENG-48. 12p. (CONF-770951—2). 
Dep. NTIS, PC A02/MF AO1. 

From International congress on photosynthesis; Reading, UK 
(4 Sep 1977). 

Lifetimes of chlorophyll fluorescence from spinach chloro- 
plasts, digitonin subchloroplast particles and Chlorella pyrenoidosa 
were measured using a single photon counting apparatus capable of 
detecting lifetimes longer than about 0.1 ns. In the absence of actinic 
illumination or inhibitors, all of the materials investigated exhibited 
single exponential decays in the range 0.2 to 0.4 ns. Actinic illumina- 
tion or inhibitors that block Photosystem 2 produce a biphasic 
fluorescence decay. The fast decay component becomes several 
times slower, and it is accompanied by a second, slow decay of about 
2 ns. The results are interpreted to support the occurrence of transfer 
of excitation between Photosystem 2 units. 
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15919 Biosynthesis of unsaturated fatty acides by bacilli. Hyper- 
induction and modulation of desaturase synthesis. Fujii, D.K.; Fulco, 
A.J. (Univ. of California, Los Angeles). J. Biol. Chem.; 252: No. 11, 
3660-3670(10 Jun 1977). 

Significant relationships have been established between the 
initiation and rate of fatty acid A°-desaturase synthesis in Bacillus 
megaterium ATCC 14581 and controlled perturbations in culture 
temperature, cell growth, protein synthesis, and RNA synthesis. B. 
megaterium growing from inoculum at 35° contained neither unsatu- 
rated fatty acids nor the A°-desaturase responsible for their produc- 
tion. When the culture temperature was lowered rapidly to 20° 
synthesis of desaturase began within 5 min, attained a maximum rate 
at about 15 min, and continued at this high rate for up to 90 min after 
the shift to 20°. This “hyperinduction” process, so-called because the 
rate of desaturase synthesis after culture transfer from 35 to 20° far 
exceeded the rate found in comparable cultures growing from inocu- 
lum at 20°, was dependent on protein synthesis and RNA synthesis 
initiated after transfer. Rifampicin, added at the time of culture 
transfer, completely blocked the appearance of desaturase activity. 
The maximum rate of desaturase synthesis achieved during hyperin- 
duction, when normalized for the concurrent rate of protein synthe- 
sis, was always a constant, regardless of experimental conditions. 
The yo yey phase was followed by a period of rapid attenu- 
ation of desaturase synthesis until the rate was at or below that in 
comparable cultures grown at 20° from inoculum. 


15920 Ordering of the zero field triplet spin sublevels in the 
chlorophylls. A magnetophotoselection study. urnauer, M.C.; 
Norris, J.R. (Argonne National Lab., IL). Chem. Phys. Lett.; 47: No. 
1, 100-105(1 Apr 1977). 

The ordering of the zero field triplet spin sublevels in several 
monomeric chlorophylls has been determined by 
magnetophotoselection techniques. For all the chlorophylls which 
were examined D > 0. The sign of E changes for the chlorophylls 
with a chlorin ring structure (i.e., chlorophyll a and related mole- 
cules) compared to those with a tetrahydroporphin ring structure 
(i.e., bacteriochlorophyll a and related molecules). 


15921 Membrane toxicity. Miller, M.W.; Shamoo, A.E. (eds.). 
New York; Plenum Press (1977). 553p. (CONF-7605165—). 

From Membrane toxicity; Rochester, NY, USA (24 May 
1976). 

Separate abstracts were prepared for the 23 papers presented 


at the conference. (HLW) 


15922 Effect of p-chloromercuribenzoate (pCMB), quabain and 4- 
acetamido-4 iso-thiocyamatostilbene-2,2'-disulfonic acid (SITS) on 
proximal tubular transport processes. Ullrich, K.J.; Capasso, G.; 
Rumrich, G.; Sato, K. (Max-Planck-Institut fuer Biophysik, Frank- 
furt am Main). pp 3-13 of In Membrane toxicity. Miller, M.W.; 
Shamoo, A.E. (eds.). New York; Plenum Press (1977). 

™ From Membrane toxicity; Rochester, NY, USA (24 May 
1976). 

See CONF-7605165—. 

Using microperfusion techniques the following transport pa- 
rameters of the proximal tubule were measured: Isotonic fluid (Na* ) 
absorption (J/sub Na/); zero net flux concentration (electrochemical 
potential) differences which are proportional to the respective active 
transport rates of H* (glycodiazine), D-glucose (a-methyl-D-glyco- 
side), L-histidine, inorganic phosphate and calcium ions; transtubular 
and transcellular electrical potential differences and transcellular 
resistances. The following was found: Ouabain (1mM) applied peri- 
tubularly in golden hamsters inhibited J/sub Na/ incompletely and 
the sodium-coupled (secondary active) transport processes of glu- 
cose, histidine, phosphate and Ca** by more than 80%. The 
H’* (glycodiazine) transport was not affected. Ouabain (1mM) plus 
acetazolamide(0.2 mM) inhibited J/sub Na/ completely. In the rat, 
pCMB (0.2 mM) when applied long enough, inhibits J/sub Na/ 
completely. At a time of pCMB application when J/sub Na/ is 
reduced to 1/3, this substance inhibits the active H* (glycodiazine) 
transport which must be considered to be a direct action of pCMB. 
Furthermore it inhibits the secondary active phosphate transport 
either directly or via the inhibition of Na* and/or H* transport. The 
secondary active glucose, histidine and Ca** transport are little 
affected by pCMB. pCMB reduces the cell potential, reversibly, yet 
leaves unchanged the resistance ratio of the luminal to peritubular 
cell membrane. In the rat SITS inhibits J/sub Na/ moderately but 
the active H* (glycodiazine) transport strongly. It does not affect the 
glucose transport. 


15923 Membrane transport of antifolates as a critical determi- 
nant of drug cytotoxicity. Goldman, 1.D. (Medical Coll. of Virginia, 
Richmond). pp 85-113 of In Membrane toxicity. Miller, M.W.; 
Shamoo, A.E. (eds.). New York; Plenum Press (1977). 
ae From Membrane toxicity; Rochester, NY, USA (24 May 
1976). 

See CONF-7605165—. 

Relationships between transport of antifolates and cytotoxi- 
city and the unique properties of the membrane transport process for 
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the folate and antifolate compounds are reviewed. Some topics 
discussed are as follows; the metabolic effects of methotrexate; the 
biochemical basis for the requirement for free intracellular metho- 
trexate in the suppression of tetrahydrofolate synthesis; the mecha- 
nism of the membrane transport of folate and antifolate compounds 
in mammalian cells; and clinical applications of thermodynamics of 
methotrexate transport. (HLW) 


15924 Lectin receptors and lectin resistance in Chinese hamster 
ovary cells, Stanley, P.; Carver, J.P. (Univ. of Toronto). pp 265-284 
of In Membrane toxicity. Miller, M.W.; Shamoo, A.E. (eds.). New 
York; Plenum Press (1977). 

From Membrane toxicity; Rochester, NY, USA (24 May 
1976). 

See CONF-7605165—. 

Chinese hamster ovary (CHO) cells previously selected in a 
single-step for resistance to one or two different lectins and assigned 
to individual phenotypic groups on the basis of their unique patterns 
of lectin resistance, have been examined for their lectin-binding 
abilities. The lectin-binding parameters of CHO cells were shown to 
be very complex in a detailed study of the binding of 1°1-WGA to 
wild-type (WT) cells. On the basis of these results, standard assay 
conditions were established and comparative binding studies be- 
tween the twenty-two WT and lectin-resistant (Lec/sup R/) clones 
were performed. A general correlation of lectin resistance with 
decreased lectin-binding ability and of lectin sensitivity with in- 
creased lectin-binding ability was found, although several exceptions 
to this trend were observed. 


15925 Biological applications and evolutionary origins of iono- 
phores. Pressman, B.C.; deGuzman, N.T. (Univ. of Miami, FL). pp 
285-300 of In Membrane toxicity. Miller, M.W.; Shamoo, A.E. 
(eds.). New York; Plenum Press (1977). 

From Membrane toxicity; Rochester, NY, USA (24 May 
1976). 

See CONF-7605165—. 

The structure and physical chemical properties are reviewed 
of various ionophores, small molecules which transport cations 
across biological membranes. The subclass of carboxylic ionophores 
has dramatic pharmacological properties, dilating the coronary arte- 
ries and increasing cardiac contractility, which make them especially 
interesting. They share related structures containing a terminal car- 
boxyl group hydrogen bonded to the opposite end of the molecule in 
a cyclic conformation. A variety of oxygen atoms, in heterocyclic 
rings or linear ether configurations, hydroxyls, and/or ketonic car- 
bonyls as well as carboxyls, focus upon a sphere which can ligand to 
appropriately fitting cations via ion-dipole interaction. Extreme de- 
pendency of liganding energy on fit confers striking ion selectivity 
upon ionophores. It is speculated that carboxylic ionophores origi- 
nated as prosthetic groups of ion carriers and represent a natural 
experiment by the streptomyces genus in the construction of non- 
proteinaceous binding sites. Ultimately production of these prosthet- 
ic groups hypertrophied and subsequently they were elaborated as 
antibiotics to provide their producers with a survival advantage over 
competitors. Analogous ionophores have now been synthesized. 
Unique applications for these compounds are emerging, based either 
on their selective toxicity or ability to modify physiological process- 
es by altering membrane gradients. 


15926 Penicillin-binding proteins of bacteria. Kozarich, J.W.; 
Buchanan, C.E.; Curtis, S.J.; Hammarstroem, S.; Strominger, J.L. 
(Harvard Univ., Cambridge, MA). pp 301-316 of In Membrane 
toxicity. Miller, M.W.; Shamoo, A.E. (eds.). New York; Plenum 
Press (1977). 

nits From Membrane toxicity; Rochester, NY, USA (24 May 
1976). 

See CONF-7605165—. 

The penicillin-binding components of bacteria are presumably 
enzymes of cell wall peptidoglycan synthesis, and one or more of 
these is a presumed killing site for penicillins. All organisms which 
have so far been examined contain multiple penicillin-binding com- 
ponents, e.g., there are five in Bacillus subtilis, six in Escherichia 
coli, and four in Staphylococcus aureus. Progress in studying these 
components includes the demonstration that the hydroxylamine- 
induced release of penicillin G from several penicillin-binding com- 
ponents is enzymatically catalyzed. In addition, the effect of sulfhy- 
dryl reagents on the catalytic and penicillin binding activities of E. 
coli carboxypeptidase IA suggests that a thiol group is involved in a 
deacylation reaction of the enzyme. One of the S. aureus binding 
components can be isolated by affinity chromatography based on the 
reversibility of its penicillin binding. Under appropriate conditions it 
can catalyze transpeptidase, carboxypeptidase and penicillinase ac- 
tivities. Altered penicillin-binding components are found in mutants 
of B.subtilis which have been isolated as step-wise penicillin-resistant 
organisms. The penicilloyl residue of the penicillin-binding compo- 
nents is released at a slow rate in a novel, enzymatically catalyzed 
degradation. The products of this degradation in the case of the B. 
stearothermophilus D-alanine carboxypeptidase have been identified 
as phenylacetylglycine and 5,5-dimethylthiazoline carboxylic acid. 
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15927 Toxic chemical agents as probes for permeation systems of 
the red blood cell. Rothstein, A.; Knauf, P.A. (Hospital for Sick 
Children, Toronto). pp 319-351 of In Membrane toxicity. Miller, 
M.W.; Shamoo, A.E. (eds.). New York; Plenum Press (1977). 

‘ From Membrane toxicity; Rochester, NY, USA (24 May 
1976). 

See CONF-7605165—. 

Chemical agents with different capacities to penetrate into the 
membrane and with different chemical reactivities can be used to 
gain information concerning the location of transport sites in the 
membrane structure and the particular functional ligands. If the 
— are highly specific in their interactions and if their inhibitory 
effects are irreversible, they can also be used as probes to identify the 
transport components. Several examples are cited using the human 
red blood cell as a model. The anion transport system in particular 
has been studied by the use of nonpenetrating irreversible inhibitors, 
and more recently with a photoaffinity probe, NAP-taurine. In the 
dark the latter is transported in competition with the normal inor- 
ganic anions but after exposure to light, it becomes fixed in an 
irreversible bond that allows identification of the sites of its trans- 
port. It is proposed that anion transport involves a transmembrane 
protein of about 90,000 daltons that forms a channel through the 
lipid bilayer. The exchange of anions occurs via a gating mechanism 
containing a specific anion-binding site. Transport of water, cations 
and sugars may also involve similar transmembrane protein channels. 


15928 Chemical and enzymatic modification of membrane pro- 
teins and anion transport in human red blood cells. Passow, H.; 
Fasold, H.; Lepke, S.; Pring, M.; Schuhmann, B. (Univ., Frankfurt 
am Main). pp 353-379 of In Membrane toxicity. Miller, M.W.,; 
Shamoo, A.E. (eds.). New York; Plenum Press (1977). 

From Membrane toxicity; Rochester, NY, USA (24 May 
1976). 

See CONF-7605 165—. 

DIDS and its dihydroderivative H2DIDS not only combine 
with the protein in band 3 but also with other membrane constitu- 
ents. At maximal inhibition 1.1 to 1.3 molecules of DIDS or 
H2DIDS are bound per molecule of protein in band 3. Combined 
treatment with *H2DIDS and esternal chymotrypsin, pronase or 
papain demonstrates the existence of peptides in the protein in band 
3 which differ with respect to their accessibility or susceptibility to 
proteolysis. Each enzyme affects the protein differently and pro- 
duces different changes of anion transport. In contrast to external 
trypsin which has neither an effect on the protein in band 3 nor on 
anion transport, internal trypsin splits the protein in band 3 com- 
pletely. Fragments of 58,000 and 48,000 Daltons remain attached to 
the membrane while other products of hydrolysis are released into 
the medium. Anion transport is partially inhibited but continues to 
exhibit the essential features seen in the intact cell. The described 
results are compatible with an involvement of some component of 
the protein in band 3 in anion transport. They show that additional 
evidence is required to provide more definitive proof of such in- 
volvement. 


15929 Nature of the transport pathway used for Ca-dependent K 
movement in human red blood cells. Hoffman, J.F.; Blum, R.M. (Yale 
Univ., New Haven). pp 381-405 of In Membrane toxicity. Miller, 
M.W.; Shamoo, A.E. (eds.). New York; Plenum Press (1977). 

From Membrane toxicity; Rochester, NY, USA (24 May 


1976). 

See CONF-7605165—. 

This paper is concerned with the mechanism by which 
energy-depleted human red cells become permeable to K (but not to 
Na) when they are exposed to Ca. In an attempt to distinguish a 
diffusion from a mediated process competitive type effects of differ- 
ent ions and their sidedness of action on K transport are considered 
as well as the action of certain transport inhibitors. While the nature 
of the interactions implies the involvement of a mediated process 
(perhaps an altered form of the Na:K pump apparatus) more direct 
evidence will be needed to make a definitive assessment. 


15930 Toxic chemicals as probes of nerve membrane function. 
Narahashi, T. (Duke Univ., Durham, NC). pp 407-445 of In Mem- 
brane toxicity. Miller, M.W.; Shamoo, A.E. (eds.). New York; 
Plenum Press (1977). 

From Membrane toxicity; Rochester, NY, USA (24 May 
1976). 

See CONF-7605165—. 

Certain toxins and chemicals have been used as probes to 
characterize nerve membrane ionic channels. These neuroactive 
agents exert highly specific actions on sodium or potassium channel. 
Tetrodotoxin and saxitoxin block the sodium channel at very low 
concentrations thereby impairing nervous conduction. They are 
being used to separate the membrane current into a sodium and 
potassium component, to eliminate the sodium current, to study the 
mechanism of synaptic and neuromuscular transmission, and to char- 
acterize, isolate and identify the sodium channel. A new toxin 
isolated from Gonyaulax tamarensis exerts a very similar sodium 
channel blocking action. Tetraethylammonium is known to block the 
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potassium channel. Amir>pyridines inhibit the potassium current in a 
manner dependent upon the membrane potential, time and stimulus 
frequency, and are effective by external application. These potassium 
blocking agents are useful tools to eliminate the potassium current, 
to study synaptic transmission, and to characterize the potassium 
channel. Grayanotoxins selectively increase the resting sodium per- 
meability thereby causing a large depolarization without much effect 
on the sodium permeability increase responsible for the action poten- 
tial generation. The resting sodium channel exhibits a very low 
permselectivity to various organic and inorganic cations, whereas it 
shows a high selectivity during activity. Grayanotoxins do not affect 
the selectivity ratio either at rest or during activity. Batrachotoxin 
and veratridine also increase the resting sodium permeability. These 
depolarizing agents are useful probes to characterize the resting 
sodium channel. 


15931 Interactions of acetylcholine receptors with organic mer- 
cury compounds. Eldefrawi, M.E.; Mansour, N.A.; Eldefrawi, A.T. 
(Univ. of Maryland, Baltimore). pp 449-463 of In Membrane toxicity. 
Miller, M.W.; Shamoo, A.E. (eds.). New York; Plenum Press (1977). 

From Membrane toxicity; Rochester, NY, USA (24 May 
1976). 


See CONF-7605165—. 

Micromolar concentrations of methylmercury and several 
organic mercury fungicides were found to block binding of 
[*H]acetylcholine (ACh) to the ACh-receptor of the electric organ 
of the electric ray, Torpedo ocellata. The same compounds had little 
or no effect on the catalytic activity of ACh-esterase of the same 
tissue. ['*C]Methylmercury bound to the purified ACh-receptor 
with high affinity (K/sub d/ = 7uM) and there were 6.5 +- 0.5 
binding sites for each ACh-binding site. Binding of methylmercury 
was highly cooperative with a Hill coefficient of 2.6. This binding 
was irreversible by redialysis in methylmercury-free medium, how- 
ever, the bound ['*C]methylmercury was easily displaced from the 
receptor protein with 4M concentrations of BAL or penicillamine. 
Methylmercury also blocked binding of ([*H]nicotine and 
[*H]pilocarpine to the nicotinic and muscarinic ACh-receptors of 
the rat brain, respectively. The data suggest that the ACh-receptor 
may be a target for methylmercury and other organic mercury 
compounds. 


15932 Lead actions on sodium-plus-potassium-activated 
adenosinetriphosphatase from electroplax, rat brain, and rat kidney. 
Siegel, G.J.; Fogt, S.K.; Hurley, M.J. (Univ. of Michigan, Ann 
Arbor). pp 465-493 of In Membrane toxicity. Miller, M.W.; Shamoo, 
A.E. (eds.). New York; Plenum Press (1977). 

From Membrane toxicity; Rochester, NY, USA (24 May 
1976). 

See CONF-7605165—. 

Inorganic lead ion, in micromolar concentrations, reversibly 
inhibits the sodium-plus-potassium-activated adenosinetriphosphatase 
(ATPase) and _ potassium-activated _p-nitrophenylphosphatase 
(NPPase) activities of microsomal fractions from electric organ, rat 
kidney, and rat brain. In the presence of 3 mM MgCl and 3 mM 
ATP, the concentrations of PbCl. producing half-maximal inhibition 
of the ATPase from these tissues are 4 x 10~® M, 20 x 107° M, and 55 
x 10° M, respectively. The corresponding values for inhibition of 
the NPPase are 10°® M, 53 x 10-®M, and 22 x 10°® M. PbCh also 
stimulates the phosphorylation by [y-**P]ATP of a microsomal 
protein from all three tissues in the absence of added sodium ion. 
This reaction was extensively studied with electroplax microsomes. 
In common with the well-known Na* -dependent phosphorylation of 
(Na* + K*)-ATPase, the Pb?-dependent reaction is inhibited by 
ouabain, specific for ATP, dependent on Mg”, and yields an acid- 
stable phosphoprotein with a molecular weight of 98,000 in sodium 
dodecylsulfate. The Pb**-dependent phosphoprotein, however, is 
not sensitive to K*. These observations are pertinent to the biochem- 
istry and toxicity of inorganic lead in tissues and to the molecular 
mechanism of the cation transport enzyme. 


15933 Lipid model membrane studies on immune cytotoxic mech- 
anisms, Blumenthal, R.; Weinstein, J.N.; Henkart, P. (National Insti- 
tutes of Health, Bethesda, MD). pp 495-507 of In Membrane toxicity. 
Miller, M.W.; Shamoo, A.E. (eds.). New York; Plenum Press (1977). 

From Membrane toxicity; Rochester, NY, USA (24 May 
1976). 

See CONF-7605165—. 

The immune lysis of cells is thought to involve an initial 
breakdown of the membrane permeability barrier to small ions, with 
eventual colloid osmotic swelling and disruption of the cell. Lipid 
model membranes have been used by several workers to study 
complement-mediated cytotoxicity. We have introduced a system 
based on the planar lipid bilayer in which mechanisms of lympho- 
cyte-mediated cytotoxicity can be investigated. We have shown that 
human lymphocytes induce membrane conductance increases (i.e., 
ion permeability increases) of several orders of magnitude in bilayers 
containing a hapten (dinitrophenyl) if specific antibody (IgG anti- 
trinitrophenyl) is added. The conductance increase occurs only 
when the membrane voltage is positive on the lymphocyte side, as 
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would be the case with a target cell membrane. A variety of controls 
(in which one or another component of the system is altered or 
omitted) are all negative, indicating that this effect has essentially the 
same immunospecificity as lymphocyte-mediated killing of antibody- 
coated target cells. The results suggest that killer lymphocytes can 
act on membranes directly to cause permeability increases without 
participation of other target cell components. Moreover, target cell 
membrane protein appears unnecessary for the effect. Measurements 
of membrane potential in the presence of salt concentration differ- 
ences suggest that the conductance-inducing material has a mild (3:1) 
selectivity for anions over cations. 


15934 Diffusional transport of toxic materials in membranes 
studied by fluorescence spectroscopy. Lakowicz, J.R.; Hogan, D. 
(Univ. of Minnesota, Navarre). pp 509-546 of In Membrane toxicity. 
Miller, M.W.; Shamoo, A.E. (eds.). New York; Plenum Press (1977). 

From Membrane toxicity; Rochester, NY, USA (24 May 
1976). 

See CONF-7605165—. 

Fluorescence spectroscopy provides a powerful tool for in- 
vestigating many aspects of membrane sensitivity to toxic materials. 
Chlorinated hydrocarbons, olefins, and amines act as diffusional 
quenchers of fluorescence. Measurement of the fluorescence life- 
times of probes embedded in biological membranes can reveal the 
probe-quencher collisional frequency, and hence the xenobiotic’s 
diffusion coefficient in the membrane. Such information, coupled 
with the rates of exchange of foreign matters between serum proteins 
and membranes, may possibly allow predictions of the bioaccumula- 
tion potential of toxic materials. Fluorescence quenching studies can 
also be used to determine the xenobiotic’s membrane-water partition 
coefficient. A range of values from 10 to 10* appear to be experimen- 
tally accessible. Localization of foreign materials in either the glyc- 
erol or acyl side chain region of a membrane may be revealed by 
investigations using localized fluorescent probes. In favorable cir- 
cumstances it appears likely that one can measure both the 
xenobiotic’s lateral diffusion rate across the membrane’s surface and 
the transport rate through the bilayer. 


CYTOLOGY 
REFER ALSO TO CITATION(S) 15974, 15989, 15990, 15991, 15994 


15935 (UCRL—79970) Multiparameter flow cytometry applied 
toward diagnosis of cervical squamous cell carcinoma. Jensen, R.H.; 
Mayall, B.H.; King, E.B. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 25 Aug 1977. Contract W-7405-ENG-48. 
22p. (CONF-770578—2). Dep. NTIS, PC A02/MF AOI. 

From 2. international conference on automation of cancer 
cytology and cell image analysis; Tokyo, Japan (May 1977). 

The successful application of flow cytometry toward the 
automated diagnosis of cervical cancer rests on the selection of 
pathognomonic markers. Because no single marker has yet displayed 
the necessary specificity and selectivity, multiparameter flow cyto- 
metry is being used to expand the search to include combinations of 
two or more markers. The evaluation of a new marker requires 
many steps and much time. Initially a useful cellular property, such 
as the amount or activity of a macromolecule, must be identified; a 
reliable cytochemical probe for this property must then be devel- 
oped. Typically, a probe is a fluorescent dye that reacts specifically 
and stoichiometrically with a cell component. It can be a _ semaraened 
dye capable of binding specifically to a macromolecule, a fluores- 
cently labelled antibody, a fluorogenic substrate for an enzyme, or 
even an optical property of cells such as light scattering or absorp- 
tion. 


15936 Immunologic approach to cell cycle analysis of the stem 
cell. Monette, F.C.; Eichacker, P.Q.; Byrt, W.; Garver, R.I.; Gilio, 
M.J.; DeMello, J.B. (Boston Univ.). pp 11-19 of In Experimental 
hematology today. Baum, S.J.; Ledney, G.D. (eds.). New York; 
Springer-Verlag (1977). 

From Proceedings of the International Society for Experi- 
mental Hematology; Washington, DC, USA (17 Aug 1976). 

See CONF-760850—. 

The observations of Golub (8) showing that mouse brain 
shares an antigenic component with pluripotent hematopoietic stem 
cells (CFU-s) have led to the production of an antiserum directed 
against stem cells. A brief incubation with this antiserum, obtained 
from immunized rabbits, will therefore inactivate 90 to 98 percent of 
marrow CFU-s relative to normal rabbit serum controls. The speci- 
ficity of this antibody for CFU-s was also noted by Golub, since the 
antibody appeared to have no cytotoxic effect on marrow progenitor 
cells committed to granulopoiesis (CFU-c). Since CFU-c are consid- 
ered by many investigators to be close progeny of CFU-s, it would 
appear that an early step in the differentiation of CFU-s to CFU-c 
may involve the loss of this antigenic component. However, the 
precise relationship of differentiation of CFU-s to the cell cycle still 


ERA VOL. 3, NO. 7 


remains obscure. Since passage through cell cycle may serve as an 
initial step in CFU-s differentiation, we addressed ourselves to the 
question of whether CFU-s retain the antigen throughout their cell 
cycle. The results of five separate experiments show that CFU-s in 
most phases of the cell cycle (i.e., with sedimentation velocities 
ranging from 2.5 to 9.0 mm/hr) are largely inactivated (average 
reduction was 95 percent) by incubation with the antiserum. A 
persistent exception was observed in both normal as well as prolifer- 
ating CFU-s for a small segment of cells with a modal sedimentation 
velocity of 3.6 mm/hr. Since these cells which lack the antigen and 
are thus resistant to the antiserum appear to correspond in size to 
cells in early to mid-Gi, this may represent the position in cell cycle 
which is associated with the transition from CFU-s to CFU-c. In any 
case, the majority of CFU-s were observed to retain the antigen 
throughout the remainder of the cell cycle (mid-G; through M). 


15937 Regulatory role of the macrophage in normal and neoplas- 
tic hemopoiesis. Kurland, J.; Moore, M.A.S. (Sloan-Kettering Inst. 
for Cancer Research, New York). pp 51-62 of In Experimental 
hematology today. Baum, S.J.; Ledney, G.D. (eds.). New York; 
Springer-Verlag (1977). 

From Proceedings of the International Society for Experi- 
mental Hematology; Washington, DC, USA (17 Aug 1976). 

See CONF-760850—. 

Nonimmune mouse peritoneal ane have the capacity 
to either stimulate, enhance, or suppress the clonal proliferation of 
both normal and neoplastic hemopoietic cells. Such effects are 
independent of cell contact, suggesting the elaboration of at least 
two opposing biologically active principles, one stimulatory, the 
other inhibitory, the latter of which is capable of exerting its 
influence upon hemopoietic cells irrespective of the species, ce]l type 
of origin, or growth characteristics. Macrophages are capable of 
producing Colony-Stimulating Factors (CSF), and thereby of stimu- 
lating the proliferation and/or differentiation of normal granulocyte- 
macrophage progenitor cells (CFU-c). At low macrophage numbers, 
species-specific promotion of CFU-c clonal proliferation (or en- 
hancement of exogenously stimulated CFU-c proliferation) occurs, 
whereas increasing macrophage numbers lead to accumulation of an 
inhibitor which counteracts the action of CSF, both produced endo- 
genously by macrophages or provided exogenously. Likely candi- 
dates for such an inhibitor(s) of macrophage origin are the prostag- 
landins, as indicated by the ability of the prostaglandin synthetase 
inhibitor indomethacin to suppress macrophage prostaglandin pro- 
duction and effectively reduce macrophage-mediated inhibition. This 
is in agreement with our recent observations that synthetic prostag- 
landins of the E-series decrease the responsiveness of CSF-depen- 
dent hemopoietic progenitor cells to the proliferative stimulus of 
CSF. The elaboration of colony-stimulating factor and prostaglandin 
E by the macrophage indicates a central role of the macrophage in 
the steady-state production of granulocytes, monocytes, and macro- 
phages. It also has the potential to reestablish homeostasis in re- 
sponse to granulopoietic perturbations. 


15938 Humoral regulation of eosinophil granulocytopoiesis. 
McGarry, M.P.; Miller, A.M.; Colley, D.G. (Roswell Park Memori- 
al Inst., Buffalo, NY). pp 63-70 of In Experimental hematology 
today. Baum, S.J.; Ledney, G.D. (eds.). New York; Springer-Verlag 
(1977). 

From Proceedings of the International Society for Experi- 
mental Hematology; Washington, DC, USA (17 Aug 1976). 

See CONF-7608 


Information from studies on experimental eosinophilia and 
eosinophilopoiesis have revealed that there exists in vivo a diffusible 
factor capable of stimulating eosinophilopoiesis within bone marrow. 
This factor occurs as a normal constituent of immune-inflammatory 
reactions characterized by the involvement of eosinophil granulo- 
cytes. This factor is specific for eosinophils, and its presence results 
in increases in numbers of eosinophil granulocytes within myelopoie- 
tic tissues. Tissue culture media from spleen cells from animals in 
which eosinophilopoiesis is actively occurring will produce, on 
appropriate stimulation, a colony-stimulating factor, a known in 
vitro myelopoietic factor. Conditions associated with the production 
of this CSF reflect and parallel the prerequisites in vivo for the 
lymphoid cell-dependent stimulation of eosinophilopoiesis. Tissue 
culture media from SEA-stimulated spleen cells from S. mansoni- 
infected mice can be shown to contain an eosinophilopoiesis-stimu- 
lating factor capable of increasing marrow eosinophil granulocytes 
in vivo in appropriately prepared experimental assay mice. 


15939 In vivo colony forming unit population sizes in hypertrans- 
fused SI/SI/sup d/ mice. McCarthy, K.F. (Armed Forces Radiobio- 
logy Research Inst., Bethesda, MD). pp 81-85 of In Experimental 
hematology today. Baum, S.J.; Ledney, G.D. (eds.). New York; 
Springer-Verlag (1977). 

From Proceedings of the International Society for Experi- 
mental Hematology; Washington, DC, USA (17 Aug 1976). 

See CONF-760850—. 

The effect of ap pec pn on the colony-forming unit 
(CFU) population size of normal and mutant SI/SI/sup d/ mice was 
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determined. The main finding was that hypertransfusion reduced the 
splenic CFU population of SI/SI/sup d/ mice nearly 50-fold while 
increasing that of normal mice 6-fold. Hypertransfusion also reduced 
the marrow CFU population of SI/SI/sup d/ mice, but the reduction 
was only 2-fold. In normal mice, hypertransfusion resulted in a 6- 
fold increase in the marrow CFU population. Two tentative conclu- 
sions were drawn from the present study: the refractoriness of the 
polycythemic SI/SI/sup d/ mice to exogenous erythropoietin is a 
result of anomalous stem cell kinetics characterizing the hypertrans- 
fused S1/SI/sup d/ mouse; and the hematopoietic inductive microen- 
vironment can be described, in part, as a feedback loop between the 
erythron and multipotent CFU compartment via the specialized 
stromal tissues which support hematopoiesis. 


15940 Recognition of hemopoietic progenitors. Till, J.E. (Ontario 
Cancer Inst., Toronto). pp 89-91 of In Experimental hematology 
today. Baum, S.J.; Ledney, G.D. (eds.). New York; Springer-Verlag 
(1977). 

From Proceedings of the International Society for Experi- 
mental Hematology; A macmmes DC, USA (17 Aug 1976). 

See CONF-760850— 

The ee Hn of criteria for the recognition of the com- 
mitted progeny of pluripotent hemopoietic stem cells continues to be 
an important aspect of experimental hematology. Emphasis has been 
placed on colony assays which permit detection of the capacity of 
committed progenitors to proliferate and differentiate in culture in 
response to appropriate stimuli. Such colony techniques make it 
possible to delineate identifiable stages in early hemopoietic differen- 
tiation and to investigate the regulation of transitions between these 
stages. Current studies on CFU-e and CFU-m provide excellent 
examples of the value of this approach. In order to obtain more 
detailed information about committed progenitor cells and their 
regulation, another more direct approach to the study of hemopoie- 
tic progenitors is needed. In particular, methods need to be devel- 
oped for the detection of specific markers on pluripotent stem cells 
and committed progenitor cells. Some possible approaches to this 
problem are discussed. 


15941 Relationships between early hemopoietic progenitor cells 
determined by correlation analysis of their numbers in individual 
spleen colonies. Gregory, C.J.; Henkelman, R.M. (British Columbia 
Cancer Foundation, Vancouver). pp 93-101 of In Experimental 
hematology today. Baum, S.J.; Ledney, G.D. (eds.). New York; 
Springer-Verlag (1977). 

From Proceedings of the International Society for Experi- 
mental Hematology; gag DC, USA (17 Aug 1976). 

See CONF-760850—. 

Although a number of colony assays have now been devised 
to detect hemopoietic progenitors apparently committed to either 
erythroid or granulopoietic differentiation, little is known about their 
relative states of differentiation or the steps involved in their produc- 
tion from pluripotent stem cells. To approach these questions, 114 
spleen colonies were assayed on days 11-12 for their content of: total 
nucleated cells (N), cells forming spleen colonies in vivo (CFU-s), 
cells forming granulopoietic colonies in culture (CFU-c), and three 
types of erythropoietic progenitors: cells forming small erythroid 
colonies (CFU-e), cells forming small, early-appearing bursts \~ & 3 
BFU-e), and cells forming larger, later-appearing bursts (day 8 BF 
e). Product-moment correlation coefficients between each pda 
pair of cell types were calculated using the logarithm of the number 
of cells of each type per colony. Large correlation coefficients were 
taken to imply a close relation between the two members of a pair. 
Partial correlation coefficients were also calculated and used to 
determine whether strong correlations between two cell types were 
due to their independent correlation with a third cell type. Results 
suggest a model of hemopoietic differentiation in which there exists 
a cell with insufficient self-renewal capacity to be detectable by 
spleen colony assay but which retains the potential for both eryth- 
roid and granulopoietic differentiation. 


15942 Some characteristics of in vitro: erythroid colony and 
burst-forming units. Wagemaker, G.; Ober-Kieftenburg, V.E.; 
Brouwer, A.; Peters-Slough, M.F. (Radiobiological Inst. TNO, Rijs- 
wijk, Netherlands). pp 103-110 of In Experimental hematology 
“sth Baum, S.J.; Ledney, G.D. (eds.). New York; Springer-Verlag 
1977). 

From Proceedings of the International Society for Experi- 
mental Hematology; Washington, DC, USA (17 Aug 1976). 

See CONF-760850—. 

Semisolid culture of mouse bone marrow cells in the presence 
of a factor assumed to be identical to erythropoietin (EP), as judged 
from some of its molecular properties, demonstrates two distinct 
classes of erythroid progenitor cells. The first forms a small cluster 
of erythroid cells at day 2 of culture and is designated erythroid 
colony-forming unit (CFU-e). The second gives rise to a large 
colony of erythroid cells at day 10 of culture; it is termed “burst” 
because of its dispersed appearance and its explosive growth. The 
cells of origin are called BFU (burst-forming unit). Erythroid colo- 
nies contain 8 to 50 erythroid bursts up to 10* cells. Maximal colony 
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formation occurs at EP concentrations of 0.25 to 0.50 I.U./ml, 
maximal burst formation at concentrations of 1 to 3 I.U./ml. Inci- 
dence in methylcellulose culture is approximately 150/10° for CFU-e 
and 30/105 nucleated cells for BFU. Contrary to erythroid colony 
formation, burst formation is characterized by a delay of approxi- 
mately 6 days, which may suggest that BFU does not respond 
directly to EP. Modal sedimentation rates obtained by velocity 
sedimentation at unit gravity were 4.0 mm/hr for BFU and 5.6 mm/ 
hr for CFU-e. 


15943 Colony-forming unit, megakaryote (CFU-m): its use in 
elucidating the kinetics and humoral control of the megakaryocytic 
committed progenitor cell compartment. Nakeff, A. (Washington 
Univ., St. Louis). pp 111-123 of In Experimental hematology today. 
Baum, S.J.; Ledney, G.D. (eds.). New York; Springer-Verlag (1977). 

From Proceedings of the International Society for Experi- 
mental Hematology; Washington, DC, USA (17 Aug 1976). 

See CONF-760850—. 

We reported the establishment of a clonogenic cell assay in 
plasma clot culture for a class of megakaryocyte precursors in mouse 
bone marrow entitled the CFU-m. Elucidation of its physiology and 
determination of its role as a stem cell committed to megakaryocyte 
production have been done. Techniques were used for separating 
megakaryocyte populations on the basis of cell size, unit velocity 
sedimentation and cell density and discontinuous albumin gradient 
centrifugation. CFU-m display sedimentation and density profile 
similar to those for other committed stem cells (e.g., CFU-c) but 
show a profile that is clearly different from morphologically uniden- 
tifiable megakaryocytic precursors that are acetylcholinesterase 
(AChE)-positive. Flow microfluorimetry (FMF) analysis of the 
above enriched megakaryocyte fractions has been used to relate the 
ploidy state of CFU-m to ploidy levels in the AChE-positive precur- 
sor and maturing megakaryocytic compartments, in an attempt to 
understand the interplay between competing mitotic and endomitotic 
processes. Various classes of chemotherapeutic agents have been 
used as proliferative cell probes to determine the cell-kinetic proper- 
ties of CFU-m. The humoral regulation of CFU-m has been studied 
in an immune-induced thrombocytopenic mouse model in which we 
believe that megakaryocytic responses are mediated by thrombo- 
poietin. The number of CFU-m in femoral marrow has been deter- 
mined as a function of the degree of platelet demand created 
following increasing doses of antiplatelet serum and as a function of 
time. In order to determine whether these responses are mediated 
humorally, these data have been correlated with the cell-kinetic 
responses in the megakaryocytic system of donor mice injected with 
thrombopoietic mouse serum. 


15944 Negative and positive feedback control of the committed 
granulocytic stem cell compartment. Baum, S.J. (Armed Forces Ra- 
diobiology Research Inst., Bethesda, MD). pp 127-134 of In Experi- 
mental hematology today. Baum, S.J.; Ledney, G.D. (eds.). New 
York; Springer-Verlag (1977). 

From Proceedings of the International Society for Experi- 
mental Hematology; Washington, DC, USA (17 Aug 1976). 

See CONF-760850—. 

Although there exists some evidence that proliferation and 
differentiation of the multipotential stem cell (CFU-s) is at least 
partly controlled by cell-to-cell interaction, it appears that the com- 
mitted granulocytic colony forming cell (CFU-c) is under the influ- 
ence of stimulatory or inhibitory humoral agents. The latter is 
supported by the fact that the addition of material containing colony 
stimulating activities (CSA) to the semisolid medium of in vitro bone 
marrow cultures permits the formation of granulocyte and macro- 
phage colonies. CSA has to date only been partially purified and 
appears to be a glycoprotein with a molecular weight of 45,000 
daltons. At present there exists no final proof that CSA stimulates 
granulopoiesis in vivo, however, indirect results from several studies 
appear to make it a good candidate. Along these lines our studies 
utilizing either the diffusion chamber methodology and cytoxan 
treatment of mice or murine models of inflammatory exudates sup- 
port the hypothesis that CSA represent long distance humoral agents 
possibly produced by mononuclear cells that migrated into inflam- 
matory exudates. Shortly after the discovery of CSA, inhibitors of 
granulocyte-macrophage colony formation were discovered. These 
inhibitors were separated by gel filtration on Sephadex G-150 into 
two distinct areas of activity, one being a lipoprotein while the other 
was not. From diffusion chamber studies it appears that the inhibi- 
tors or chalones were specific for CFU-c and have no effect on 
CFU-s. Furthermore, granulocytic chalones are produced by mature 
granulocytes and inhibit only granulocytic precursors. It appears 
that positive and negative feedback loops regulate CFU-c. CSA as 
well as granulocyte chalone are candidate regulators of the commit- 
yo granulocyte colony forming cells. Possibilities of interactions are 

iscussed. 


15945 Colony-stimulating factor and the differentiation of granu- 
locytes and macrophages. Burgess, A.W.; Metcalf, D. (Inst. of Medi- 
cal Research, Victoria, Australia). pp 135-146 of In Experimental 
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hematology today. Baum, S.J.; Ledney, G.D. (eds.). New York; 
Springer-Verlag (1977). 

From Proceedings of the International Society for Experi- 
mental Hematology; Washington, DC, USA (17 Aug 1976). 

See CONF-760850—. 

The factor stimulating neutrophil and macrophage colony- 
formation by mouse bone marrow cells (GM-CSF) was purified 
3500-fold from Cs;BL mouse lung-conditioned medium. GM-CSF 
from the final stage of the purification appeared to be homogeneous 
on polyacrylamide gel electrophoresis. Almost 7 percent of the 


initial GM-CSF was recovered, and purified GM-CSF had a specific 
activity of 7 x 10’ colonies per mg protein. At low concentrations 
(less than 10 pg/ml) GM-CSF activity was lost from solution unless 
stabilizing agents were included. Purified GM-CSF stimulated the 
proliferation of all subtypes of granulocytic and macrophage colo- 
nies and exhibited concentration-dependent effects on colony num- 
bers and morphology. Distribution studies using '*°I-GM-CSF were 
made. 


15946 Physical characterization of a subpopulation of granulo- 
cyte/monocyte progenitor cells (CFU-c). van den Engh, G.; Mulder, 
D.; Williams, N.; Bol, S. (Radiobiological Inst., Rijswijk, Nether- 
lands). pp 157-163 of In Experimental hematology today. Baum, S.J.; 
Ledney, G.D. (eds.). New York; Springer-Verlag (1977). 

From Proceedings of the International Society for Experi- 
mental Hematology; Washington, DC, USA (17 Aug 1976). 

See CONF-760850—. 

It was found that CFU-c stimulated by semipurified CSF 
from panes mouse uteri are restricted in their density distribution 
and that this subpopulation of CFU-c may consist of a single cell 
type. In the present studies, it is investigated whether these CFU-c 
also behave like a single cell population when submitted to sedimen- 
tation rate separation. By this method cells of a uniform density are 
separated according to their size and, therefore, a cell population of 
a single species is divided into fractions containing cells at different 
stages of the cell cycle. On the basis of these considerations the 
sedimentation rate distribution of CFU-c is compared to a theoretical 
distribution of a homogeneous cell population. The distribution of 
CFU-c is further analyzed by incubating the cell fractions with high 
doses of *H-TdR. In this manner the sedimentation rate ¢'stribution 
of CFU-c in S-phase is determined. According to both criteria, the 
CFU-c subpopulation studied coincides with a uniform population of 
a single cell type. It is concluded that CFU-c which are stimulated 
by semipurified CSF have distinct physical properties. This cell type 
has a modal density of 1.074 g/cm®*. Its diameter varies from 7.8 um 
(Gi, cells) to 9.7 jm (Gz cells). 


15947 Cell-factor interaction in populations of normal and leuke- 
mic blood cells. Wu, A.M.; Ruscetti, F.W.; Gallo, R.C. (Litton 
Bionetics Inc., Bethesda, MD). pp 165-176 of In Experimental hema- 
tology today. Baum, S.J.; Ledney, G.D. (eds.). New York; Springer- 
Verlag (1977). 

From Proceedings of the International Society for Experi- 
mental Hematology; Washington, DC, USA (17 Aug 1976). 

See CONF-760850—. 

Several studies on the heterogeneity of murine CSA have 
been reported. None of them have characterized individual CSA 
species for its specific function. In human, protein factors obtained 
from conditioned medium of short-term culture of lymphocytes 
(LyCM) contain both CSA and GSA. They are produced from cell 
populations enriched with T-lymphocytes and the production is 
stimulated 2 to 5-fold by phytohemagglutinin (PHA-LyCM). These 
factors are specific for primate hemopoietic cells. Both GSA and 
CSA contain heterogeneous species of proteins. At least three peak 
activities of CSA and GSA, respectively, are obtained when PHA- 
LyCM are fractionated in a Sephadex G150 column. Some GSA and 
CSA peaks are overlapped but some are not. Each CSA peak has a 
different ability to induce different types of colonies in semisoft 
medium. The peak with a molecular weight of 17,000 stimulates 
predominantly the growth of eosinophilic colonies, while the other 
wy of CSA, the growth of macrophage-monocyte colonies. Simi- 
arly, each GSA peak has some differential activity in suspension 
culture with respect to their ability in stimulating cell proliferation 
and enhancing the number of colony-forming cells both of normal 
and some leukemic cells. One GSA is able to stimulate growth of T- 
type lymphoid cells in suspension culture. In addition, LyCM con- 
tains protein factors that enhance the growth of macrophage-type 
colonies in agar medium from acute myelocytic leukemia (AML) 
leukocytes pretreated with PHA. 


15948 Modulation of graft-versus-host (GvH) disease in the rat; 
effect of hydroxyurea on the mixed lymphocyte reaction and graft- 
versus-host reactivity. Gale, R.P.; Rutkosky, C.; Golde, D.W. (Univ. 
of California, Los Angeles). pp 185-190 of In Experimental hema- 
tology today. Baum, S.J.; Ledney, G.D. (eds.). New York; Springer- 
Verlag (1977). 

From Proceedings of the International Society for Experi- 
mental Hematology; Washington, DC, USA (17 Aug 1976). 

See CONF-760850—. 
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Precise definition and identification of the cell(s) responsible 
for the graft-versus-host reaction has been difficult. The mixed 
lymphocyte reaction may be an in vitro analogue of the GvH 
reaction. We addressed the problem of whether MLR and GvH 
reactive cells are identical by specific deletion of MLR reactive cells 
with hydroxyurea. Hydroxurea treated cells were assayed for GvH 
reactivity and committed granulocyte-monocyte precursors. Results 
suggest that both MLR reactive and nonreactive cells are capable of 
inducing a GvH reaction and that the former can be specifically 
decreased or prevented by in vitro incubation with hydroxyurea. 
Hydroxyurea treatment had no adverse effect on splenic CFU-c 
under these conditions. It appears possible to modulate GvH reactiv- 
ity without adversely affecting hematopoietic restorative potential as 
measured by CFU-c. 


15949 Effects of a cell-free helper factor(s) on the kinetics of T- 
cell responses to histocompatibility antigens. Plate, J.M.D. (Massa- 
chusetts General Hospital, Boston). pp 199-203 of In Experimental 
hematology today. Baum, S.J.; Ledney, G.D. (eds.). New York; 
Springer-Verlag (1977). 

From Proceedings of the International Society for Experi- 
mental Hematology; Washington, DC, USA (17 Aug 1976). 

See CONF-760850—. 

We have examined the effects of helper factor(s) on the 
kinetics of killer T-cell differentiation. Our data suggest that: antigen 
binding by specific receptors on precursor T-cells is substantially 
greater than binding by receptors on helper cells; under normal 
circumstances, activation of precursor T-cells must await activation 
of helper cells and their subsequent production of a collaborative, 
helper factor; memory cells may be helper cells that contain reser- 
voirs of substantial quantities of helper factors(s) which can be 
released virtually immediately upon contact with antigen, thus re- 
sulting in a shift in the kinetics of effector cell generation; and the 
levels of response attained in a primary response are limited by the 
helper cells and the quantity of helper substance(s) they can produce 
rather than by the numbers of specific killer cell precursors available 
to respond to the specific antigen. 


15950 E(AkR)-leukemia as murine model of human acute 
lymphoid leukemia for immunotherapy trials. Olsson, L.; Florentin, 1.; 
Kiger, N.; Mathe, G. (Hopital Paul-Brousse, Villejuif, France). pp 
207-210 of In Experimental hematology today. Baum, S.J.; Ledney, 
G.D. (eds.). New York; Springer-Verlag (1977). 

From Proceedings of the International Society for Experi- 
mental Hematology; Washington, DC, USA (17 Aug 1976). 

See CONF-760850—. 

EAKR leukemia, transplanted in isogeneic C57B1/6 mice, is a 
useful model for immunotherapy assays for the following reasons: 
cellular kinetics of the tumor seems closer to the kinetics of human 
leukemias than the cytodynamics of L1210 leukemia. Particularly, 
the presence of a considerable number of so-called Go cells in the 
tumor, irrespective of tumor age, offers the opportunity to attack 
cells that escape conventional cancer chemotherapy; the tumor may 
be transplanted in an ascitic form, which makes it possible to obtain a 
suspension of more than 90 percent living tumor cells for in vitro 
testing of tumor immunity. 


15951 Experimental chemotherapy: a rat model for human acute 
myeloid leukemia. Colly, L.P.; Hagenbeek, T. (Radiobiological Inst. 
TNO, Rijswijk, Netherlands). pp 211-219 of In Experimental hema- 
tology today. Baum, S.J.; Ledney, G.D. (eds.). New York; Springer- 
Verlag (1977). 

From Proceedings of the International Society for Experi- 
mental hey a Washington, DC, USA (17 Aug 1976). 

See CONF-760850—. 


A transplantabie rat leukemia has been developed in our 
laboratory which is being studied for its feasibility as an experimental 
model for human acute myeloid leukemia (AML). The leukemia was 
induced by dimethylbenzanthracene in the Brown Norway (BN) rat. 
Cytologically and cytochemically, it has proved to be a leukemia of 
the myeloid type. The leukemia has a slow proliferation rate—an i.v. 
inoculum of 107 cells results in death after 30 days. Suppression of 
normal hemopoiesis in the bone marrow occurs as the leukemia 
develops—bone marrow colony-forming unit-spleen (CFU-s) de- 
crease to less than | percent of normal during the terminal phase of 
the leukemia. However, a reverse pattern is observed for the course 
of CFU-s in blood and spleen. A redistribution of normal hemopoie- 
tic stem cells throughout the body is suggested. In the present study, 
the response of the leukemia to various chemotherapy schedules has 
been evaluated using peripheral nucleated cell counts, survival time, 
liver and spleen weights and histology as criteria. A typical effective 
regimen for human acute lymphocytic leukemia (ALL) (weekly 
doses of vincristine and daily doses of prednisone) proved less 
effective than schedules employed successfully in human AML [a.o. 
the Ad-OAP regimen: adriamycin, oncovin, cytosine arabinoside 
(ara-C) and prednisone]. The two most effective drugs adriamycin 
and ara-C have been studied in more detail. With different time- 
spaced regimens, the rats died either from aplasia or from relapse of 
the leukemia. With repeated schedules of ara-c first, followed by 
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adriamycin 16 hr later, it was possible to induce a complete remis- 
sion. The results are discussed in conjunction with the feasibility of 
hematologic supportive care, either by regular infusions of packed 
erythrocytes and platelets or by bone-marrow transplantation with 
isologous or autologous cells. 


GENETICS 


15952 (CONF-7610137—1) Comments on mutagenesis risk esti- 
mation. Russell, W.L. (Oak Ridge National Lab., Tenn. (USA)). 
1976. Contract W-7405-ENG-26. 15p. Dep. NTIS, PC A02/MF 
AOl. 

From Workshop on methods in mammalian mutagenesis; Bar 
Harbor, ME, USA (6 Oct 1976). 

Several hypotheses and concepts have tended to oversimplify 
the problem of mutagenesis and can be misleading when used for 
genetic risk estimation. These include: the hypothesis that radiation- 
induced mutation frequency depends primarily on the DNA content 
per haploid genome, the extension of this concept to chemical 
mutagenesis, the view that, since DNA is DNA, mutational effects 
can be expected to be qualitatively similar in all organisms, the REC 
unit, and the view that mutation rates from chronic irradiation can 
be theoretically and accurately predicted from acute irradiation data. 
Therefore, direct determination of frequencies of transmitted muta- 
tions in mammals continues to be important for risk estimation, and 
the specific-locus method in mice is shown to be not as expensive as 
is commonly supposed for many of the chemical testing require- 
ments. 


15953 (LA—6983-PR) Effects of cadmium on karyotype stability 
in Chinese hamster ovary cells. Progress report, July 1, 1976—June 
30, 1977. Deaven, L.L.; Campbell, E.W. (Los Alamos Scientific 
Lab., N.Mex. (USA)). Oct 1977. Contract W-7405-ENG-36. 7p. 
Dep. NTIS, PC A02/MF AO1. 

Chinese hamster cells (line CHO) were examined for cadmi- 
um-induced growth rate perturbations and chromosome aberrations. 
Experimental protocols were designed to simulate conditions of 
cellular Cd** exposure both in vivo and in vitro. CHO cells grown 
in the presence of nontoxic levels of Cd** (2 x 1077 M) for 12 wk 
became resistant to toxic levels (2 x 10~® M) after this exposure. 
Metaphase cells in these resistant populations contained only back- 
ground levels of chromosome aberrations. This suggests that individ- 

uals exposed to constant or intermittent low levels of Cd** may be 
more resistant to the toxic effects of this metal and may not show 
chromosome aberrations as readily as nonexposed individuals. CHO 
cells grown in medium supplemented with several types of serum 
(fetal calf, newborn calf, and human) at concentrations commonly 
used for in vitro culture (5 to 20 percent v/v) or found in mamma- 
lian circulatory systems (50 percent v/v) differed markedly in Cd** 
tolerance. Cells grows in medium containing 1 x 10~® M Cd** and 
supplemented with human or newborn calf serum were slightly 
protected against Cd** damage at high serum concentrations (30 and 
50 percent v/v) and accumulated approximately 90 wg Cd**/10° 
cells in 48 h. Cells growing at low or high concentrations of fetal 
calf serum were completely protected from 1 x 10~®° M Cd** and 
accumulated approximately 12 yg Cd**/10° cells in 48 h. These 
results demonstrate the necessity for standardized protocols for 
cytogenetic investigations of Cd** toxicity and should help to ex- 
plain discrepancies between studies of chromosome damage in pa- 
tients with high blood levels of cadmium. 


15954 (RLO/2221/T2—34) Induction and selection of specific 
gene mutations in Hordeum and Pisum. Kleinhofs, A.; Warner, R.L.; 
Muehlbauer, F.J.; Nilan, R.A. (Washington State Univ., Pullman 
(USA). Agricultural Research Center). 1977. Contract EY-76-C-06- 
2221-002. 13p. Dep. NTIS, PC A02/MF AO1. 
Barley (Hordeum vulgare L.) and pea (Pisum sativum L.) 
seeds were treated with the mutagen sodium azide. The second 
eneration (M2) seeds or seedlings were screened for physiological 
{N Nitrate reductase-deficient and chlorate resistant) and presumed 
single locus (waxy endosperm and vine) mutations. Nitrate reduc- 
tase-deficient mutants occurred at an overall frequency of 13.1 per 
10,000 in barley and 3.5 per 10,000 in peas. Chlorate-resistant mu- 
tants occurred at a frequency of 6 per 10,000 in barley. Waxy 
endosperm and vine mutants occurred at an overall frequency of 2.7 
and 1 per 10,000, respectively, in barley. These data demonstrate that 
specific gene or function mutations occur with high frequency in 
azide mutagenized barley and peas. The observed specific gene or 
function mutation frequencies indicate that similar loss of function 
mutants could be selected for in higher plants with even relatively 
inefficient screening techniques. 


15955 Electron microscopic studies of bacteriophage M13 DNA 
replication. Allison, D.P.; Ganesan, A.T.; Olson, A.C.; Snyder, C.M.; 
Mitra, S. (Oak Ridge National Lab., TN). J. Virol.; 24: No. 2, 673- 
684(Nov 1977). 
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Intracellular forms of M13 phage DNA isolated after infec- 
tion of Escherichia coli with wild- ctype phage have been studied by 
electron microscopy and ultracentrifugation. The data indicate the 
involvement of rolling-circle intermediates in single-stranded DNA 
synthesis. In addition to single-stranded, circular DNA, we observed 
covalently closed and nicked replicative-form (RF) DNAs, dimer 
RF DNAs, concatenated RF DNAs, RF DNAs with single-stranded 
tails (o, rolling circles), and, occasionally, RF DNAs with theta 
structures. The tails in o molecules are always single stranded and 
are never longer than the DNA from mature phage; the proportion 
of o to other RF molecules does not change significantly with time 
after infection. The origin of single-stranded DNA synthesis has 
been mapped by electron microscopy at a unique location on RF 
DNa by use of partial denaturation mapping and restriction endonu- 
clease digestion. This location is between gene IV and gene II, and 
synthesis proceeds in a counterclockwise direction on the conven- 
tional genetic map. 


15956 Allozyme genetics of life cycle stages of brachyurans. 
Gooch, J.L. (Juniata Coll., Huntingdon, PA). Chesapeake Sci.; 18: 
No. 3, 284-289(Sep 1977). 

Allozyme genetic variation in larvae and adults of the crabs 
Rhithropanopeus harrisii, Sesarma cinereum, and S. reticulatum was 
investigated. In Rhithropanopeus from North Carolina, Maryland, 
and Maine essentially no geographic variability was detected at 15 
allozyme gene loci, all but perhaps one of which was monomorphic 
in the samples utilized. There was also no life cycle variability in 
enzyme expression among zoeae, megalopa, and adults other than 
assay differences. The two species of Sesarma, all collected in North 
Carolina, also showed no life-cycle variation. Three of 13 loci were 
ee, in S. reticulatum, 0 of 13 in S. cinereum, and 0 or 1 of 
15 in R. harrisii. 


15957 Cytogenetic studies in North American minnows (cyprini- 
dae). I. Karyology of nine California genera. Gold, J.R.; Avise, J.C. 
(Texas A and M Univ., College Station). Copeia; No. 3, 541-549(25 
Aug 1977). 

Karyotypes of nine species representing nine genera of cy- 
prinid fishes inhabiting California were examined. The nine genera, 
including Hesperoleucus, Lavinia, Mylopharodon, Pogonichthys, 
Ptychocheilus, Orthodon, Richardsonius, Gila and Notemigonus, all 
have diploid chromosome numbers of 50. Notemigonus is the only 
genus non-native to California, having been introduced from the 
eastern United States. Measurements of centromeric indices suggest- 
ed differences in fundamental arm number among the genera. In 
addition, one long chromosome with a distally located centromere 
was observed in the karyotype of each species, and may be of future 
use in North American cyprinid systematics. 


METABOLISM 


REFER ALSO TO CITATION(S) 15936, 15944, 15945, 15950, 
15951, 15975, 16026, 16031 


15958 (RLO/2232/T2—2) Survey of viability of indigenous 
grasses, forbs, and shrubs: techniques of initial acquisition and treat- 
ment for propagation in preparation for future land reclamation in the 
Fort Union Basin. Annual progress report, June 1, 1976—May 31, 
1977. Eddieman, L.E. (Montana Univ., Missoula (USA)). Feb 1977. 
Contract EY-76-S-06-2232-002. 3ip. Dep. NTIS, PC A03/MF AO1. 

Seed maturation phenology was collected on 25 indigenous 
species. Seed collections were made from 219 species along with 
pertinent information on methods. Germination research on 46 spe- 
cies is essentially complete. Seed production and fill data was 
obtained on 35 important species. Cuttings were taken from two 
grasses and seven shrubs and vegetative propagation potential evalu- 
ated. Seed production in 1976 was reduced below that of 1975 and 
broad areas existed where no natural seed were produced. The 
majority of species appear to germinate readily under cool tempera- 
tures although 21 species were found to have significant dormancy 
characteristics. Most species exhibit after ripening such that year old 
seed shows higher germination percentage and often a faster germi- 
nation rate. Mechanical scarification (sand) has proven best for 
species with hard seed coats such as the legumes. Fall cuttings 
produced viable tublings in less than half the species examined. 


15959 Serum colony stimulating factor: a marker for graft-versus- 
host disease in humans. Singer, J.W.; James, M.C.; Thomas, E.D. 
(Univ. of Washington, Seattle). pp "221-231 of In Experimental 
hematology today. Baum, S.J.; Ledney, G.D. (eds.). New York; 
Springer-Verlag (1977). 

From Proceedings of the International Society for Experi- 
mental Hematology; ee DC, USA (17 Aug 1976). 

See CONF-760850— 


We studied serial serum levels of CSF in patients undergoing 
bone marrow transplantation to determine if high levels of CSF are 
present in association with early graft-versus-host disease (GVHD). 
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Daily morning serum samples were collected, chloroform extracted 
to remove inhibitors, and samples were tested for the ability to 
stimulate mouse and human CFU-C growth. In our system, cultures 
without human serum produced no colonies. Cultures with normal 
human serum produced fewer than five colonies. CSF levels on 14 
bone marrow transplant recipients were inversely correlated with 
the absolute granulocyte count in the early postgrafting period. CSF 
fell to control levels shortly before the rise in absolute granulocyte 
count. The mean CSF value in patients with granulocyte counts 
greater than 1500 without GVHD was 4 +- 1 (SEM) colonies. In 
eight patients in whom histologically proved GVHD developed, a 
marked secondary rise in CSF levels occurred when granulocyte 
counts were rising or were already above 1500/mm*. The secondary 
elevation in CSF level coincided with the appearance of skin rashes 
in patients who acquired GvHD skin involvement. The mean peak 
level of the secondary CSF rise in patients with GVHD was 34 +- 4 
(SEM) colonies. This rise in CSF was independent of infection and 
usually preceded clinical diagnosis of GVHD. Syngeneic transplant 
recipients and allogeneic recipients without GvHD had no second- 
ary elevation in CSF levels. 


15960 Localization of ion-selective pumps and paths in the plasma 
membranes of turtle bladders. Brodsky, W.A.; Ehrenspeck, G. 
(Mount Sinai School of Medicine, New York). pp 41-66 of In 
Membrane toxicity. Miller, M.W.; Shamoo, A.E. (eds.). New York; 
Plenum Press (1977). 

From Membrane toxicity; Rochester, NY, USA (24 May 


See CONF-7605165—. 

Turtle bladders actively transport Na, Cl, and HCOs to the 
serosal fluid; and each ionic flux is independent of the others under 
short-circuiting conditions. This behavior mimics that of a parallel 
network of ion-selective, electrically-conductive paths and pumps in 
each membrane, - a picture consistent with recent evidence along 
three independent li..es. The potential response to increases in muco- 
sal Na concentration indicates that the Na conductance of the apical 
membrane is 70% of the transepithelial conductance and that the Na 
transfer across this membrane occurs via an electrically-charged 
carrier operation. The sidedness and selectivity of transport changes 
induced by certain agents are the following. Acting from the muco- 
sal side only, amiloride blocks passive Na transfer; and catechola- 
mines (or imidazoles or theophyline) accelerate active anion trans- 
port. Acting from the serosal side only, ouabain blocks active Na 
transport; and disulfonic stilbenes or acetazolamide block passive 
anion transfers. The surface charge density of the apical membrane 
differs from that of basal-lateral during free-flow electrophoresis 
(FFE) of a mixed membrane fraction of epithelial cells. Basal-lateral 
membrane fragments (containing ouabain-sensitive ATPase and a 
stilbene-binding protein) migrate toward the positive electrode while 
apical membrane fragments (contain nor-epinephrine-sensitive aden- 
ylate cyclase and cAMP-activated protein kinase) migrate toward 
the negative electrode. Thus, ouabain, nor-epinephrine, and a disul- 
fonic stilbene are shown to be useful membrane probes for the Na 
pump, the anion pumps, and the passive anion transfer paths, respec- 
tively. 


1976). 


15961 Membrane water channels and SH-groups. Sha’afi, R.1; 
Feinstein, M.B. (Univ. of Connecticut Health Center, Farmington). 
pp 67-83 of In Membrane toxicity. Miller, M.W.; Shamoo, A.E. 
(eds.). New York; Plenum Press (1977). 

From Membrane toxicity; Rochester, NY, USA (24 May 


See CONF-7605165—. 

The transport of water across human red cell membranes is 
commonly interpreted in terms of small aqueous channels. This 
interpretation is based largely on indirect evidence. In this report, 
two sets of experiments providing more direct evidence for this idea 
is presented. The effect of various SH-reactive reagents on the 
movement of water was studied. Using these compounds we at- 
tempted to localize and characterize those membrane SH-groups 
which are important for water transport. Experimental evidence 
which suggests that these channels are assembled from aggregates of 
specific membrane protein(s) is presented. 


1976). 


15962 Mechanisms by which small molecules alter ionic perme- 
ability through lipid bilayer membranes. Szabo, G. (Univ. of Texas, 
Galveston). pp 167-190 of In Membrane toxicity. Miller, M.W.; 
Shamoo, A.E. (eds.). New York; Plenum Press (1977). 


From Membrane toxicity; Rochester, NY, USA (24 May 


See CONF-7605165—. 

Small molecules may be particularly effective cytotoxic 
agents by way of altering ionic permeability in cell and organelle 
membranes. The mechanisms by which such molecules may act on 
membrane permeability are examined here in light of the rather 
precise understanding of the mechanisms by which ionic permeabil- 
ity is induced and altered in lipid bilayer membranes. In particular, 
the influence of specific changes in membrane composition on the 
kinetics of direct and carrier mediated transport of ions are examined 


1976). 
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in detail and related to the electrical potentials originating from 
dipolar residues at the membrane surface. 


15963 High affinity SH-groups on the surface of pancreas cells 
involved in secretin stimulation. Schulz, I.; Milutinovic, S. (Max- 
Planck-Institut fuer Biophysik, Frankfurt am Main). pp 209-227 of In 
Membrane toxicity. Miller, M.W.; Shamoo, A.E. (eds.). New York; 
Plenum Press (1977). 

From Membrane toxicity; Rochester, NY, USA (24 May 


See CONF-7605165—. 

The effect of p-chloromercuribenzoate (pCMB) on secretin 
stimulated pancreatic fluid secretion in vivo was investigated and 
compared with its effect on secretin binding and secretin stimulated 
adenylate cyclase in isolated pancreatic plasma membranes in vitro. 
A biphasic effect of pCMB was observed. At low concentrations 
(10-* - 5 x 10°*M) pCMB stimulated adenylate cyclase activity, 
secretin binding and secretin stimulated pancreatic fluid secretion by 
approximately 50, 25 and 100%, respectively. At higher concentra- 
tions (10-7 - 10-°M) pCMB inhibited secretin binding by 50%. To 
restrict the effect of the SH group reagent to the outer membrane 
surface a large Dextran-linked derivative of pCMB was used in in 
vivo experiments. At 10~°M this compound inhibited secretin in- 
duced fluid secretion by 47%. About one half of this inhibition is due 
to the blocking of SH groups involved in glucose transport since it is 
abolished by replacing glucose in perfusion fluid by substrates of the 
Krebs-cycle. The other half of inhibition is directly related to the 
secretin action since it is abolished by replacing secretin by dibutyryl 
cAMP and theophylline. The data show that accessible SH groups 
located at the cell surface are directly involved in secretin binding 
and adenylate cyclase stimulation. Since the apparent K/sub m/ for 
secretin stimulation of adenylate cyclase and the K/sub d/ for 
secretin binding were in agreement and since pCMB stimulated and 
inhibited both secretin binding and secretin stimulated adenylate 
cyclase activity in the same concentration range it is suggested that 
the binding of secretin to its receptor is the rate determining step in 
the stimulation of adenylate cyclase by this hormone. The biphasic 
action of pCMB can be best interpreted with the assumption that 
several categories of SH-groups are present in the plasma membrane. 


1976) 


MEDICINE 


15964 (HRP—0016331) Planning guidelines for com,uterized 
transaxial tomography (CT). (Regional Comprehensive Health Plan- 
ning Council, Inc., Philadelphia, Pa. (USA)). 23 Nov 1976. Slp. 
NTIS PC A04/MF AO1. 

Guidelines to assist local communities in review and decision- 
making related to computerized tomography (CT) ‘head’ and ‘whole 
body’ scanner needs and placement are presented. Although medical 
benefits for head scanning are well established, the proper role of 
whole body scanning in relation to other diagnostic procedures has 
not been determined. It is recommended that a 20 percent weighted 
consideration could be given to a potential CT scanner applicant's 
present capabilities in diagnostic ‘body’ work. The following guide- 
lines for CT are recommended for use in assessing work qualifica- 
tions of potential CT scanner applicants: (1) The facility must have 
an active neurosurgical service, with a geographically full-time 
board - certified neurosurgeon and at least 50 intracranial procedures 
performed annually. (2) The facility must have an active neurologi- 
cal service, with a geographically full-time board - certified neurolo- 
gist. (3) The facility must have on staff a qualified neuroradiologist. 
It is recommended that the CT scanner utilization level be a mini- 
mum of 3,000 examinations per year per unit of new equipment. The 
applicant must submit financial data and must be committed to 
providing care to all patients, independent of ability to pay. The 
applicant must submit letters from area hospitals agreeing to utilize 
the scanner services. Additional criteria are given for body scanning 
work and for the number of scanners in a specific area. Detailed 
information is presented about scanner development and use in 
southeastern Pennsylvania and neighboring planning areas, and the 
cost of scanner operations is compared with revenues. The CT 
scanner committee membership is included. 


MICROBIOLOGY 
REFER ALSO TO CITATION(S) 15977 


15965 (CONF-770108—, pp 7-14) Sludge disinfection. Kruse, 
C.W. (Johns Hopkins Univ. School of Hygiene and Public Health, 
Baltimore). 1977. 
From Conference on evaluation of current developments in 
municipal waste treatments; Baltimore, MD, USA (26 Jan 1977). 
In Evaluation of current developments in municipal waste 
treatment. 
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Objections, including health hazards both real and imaginary, 
discourage resource recovery from sewage solids. Sludge processes 
are reviewed which produce partial or complete disinfection and 
approach sterilization. Index organisms for establishing health safety 
are discussed. Time—temperature storage relations for safety are 
= The experience with recontamination and multiplication of 

monella species in sterile waste used for animal feed serves as an 
illustration of food-chain hazards. Despite good disinfection tech- 
niques, apparently the recovery of sewage sludge is not increasing 
for social and economic rather than for public health reasons. 


MORPHOLOGY 


REFER ALSO TO CITATION(S) 15969, 16005, 16023 


PATHOLOGY 
REFER ALSO TO CITATION(S) 16002 


15966 Epidemiology of bladder cancer. A second look. Wynder, 
E.L.; Goldsmith, R. (American Health Foundation, New York). 
Contract E(11-1)-3077. Cancer; 40: No. 3, 1246-1268(Sep 1977). 

A case-control study among 574 male and 158 female bladder 
cancer patients and equal numbers of matched controls was conduct- 
ed between 1969 and 1974 in 17 hospitals in six United States cities. 
We determined that cigarette smokers of both sexes were at higher 
relative risk than nonsmokers. Cigarette smoking was responsible for 
about one-half of male and one-third of female bladder cancer. There 
was an excess of bladder cancer patients with some previous occupa- 
tional exposure, such as rubber, chemicals, and textiles. A weak 
association with coffee drinking, which appeared to be independent 
of smoking, was found for males. Users of artificial sweetners were 
not over-represented among the cases. The authors conclude that the 
epidemiologic pattern of bladder cancer cannot be fully accounted 
for by cigarette smoking and occupational exposure and suggest a 
series of metabolic studies to assess the role of additional factors, 
such as nutrition. 


PHYSIOLOGICAL SYSTEMS 
REFER ALSO TO CITATION(S) 16001, 16009 


15967 (CONF-770986—1) Competitive effects of erythropoietin 
and colony stimulating factor. Van Zant, G.; Goldwasser, E. (Chica- 
go Univ., Ill. (USA). Dept. of Biochemistry; Franklin McLean 
Memorial Research Inst., Chicago, Ill. (USA)). 1977. Contract EY- 
76-C-02-0069. 28p. Dep. NTIS, PC A03/MF AO}. 

From Cold Springs Harbor symposium; Cold Springs Harbor, 
NY, USA (Sep 1977). 

Recipient mice were x-irradiated and injected with nucleated 
cells one to five hrs later. Bone marrow cells were cultured and 
colonies were scored with a dissecting microscope. When plethoric 
mice or rats were used either as hosts for CFU-stimulating assay or 
to supply marrow for experiments in vitro, they were subjected to 
0.5 atmosphere for 4 to 6 weeks. Results showed that the responses 
to erythropoietin or colony stimulating factor of marrow cells espe- 
cially from plethoric animals, were modulated by the presence of the 
other factor. The degree of suppression of erythroid function by the 
colony stimulating factor and of colony appearance by erythropoi- 
etin was dependent on the relative amounts of the two substances. 
Data indicate that, when erythropoietin stimulates erythroid burst 
formation in the presence of colony stimulating factor, erythroid 
differentiation occurs at the expense of colony formation. (HLW) 


15968 Air pollution and pulmonary airways resistance: a 6-year 
study with three individuals. Lawther, P.J.; Lord, P.W.; Brooks, 
A.G.F.; Waller, R.E. (St. Bartholomew's Hospital Medical Coll., 
London). Environ. Res.; 13: No. 3, 478-492(Jun 1977). 

The results of a 6-year study of changes in pulmonary airways 
resistance (R/sub aw/) in relation to environmental factors are 
presented. During the period March 1965 to March 1971 measure- 
ments were made on three healthy adult males each morning after 
they had walked some 2.5 km to work through the London streets. 
The experiment demonstrated large short-term and long-term 
changes in R/sub aw/ and thoracic gas volume (V/sub tg/). Some of 
this variation could be attributed to employing different operators to 
obtain the measurements. When analysis of the results was restricted 
to those obtained by a single operator who had made most of the 
measurements throughout the 6 years, substantial variations re- 
mained. Some of these could be related to specific events. R/sub 
aw/ and V/sub tg/ were shown to be significantly correlated 
between all pairs of subjects. No consistent changes in R/sub aw/ 
with respect to the pollution and weather variables were obtained 
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over the whole 6 years, but the results from one subject during the 
first year of the study showed marked association with atmospheric 
pollution and weather, when R/sub aw/ was seen to increase with 
increasing pollution and relative humidity and with decreasing tem- 
perature. This followed a previous period, already reported, when a 
correlation with pollution was observed. The reason for the sudden 
change in this subject’s response is discussed with respect to his 
involvement in inhalation experiments and to declining pollution in 
London. 


15969 Effect of monazite on body organs of rats. Tandon, S.K.; 
Gaur, J.S.; Behari, J.; Mathur, A.K.; Singh, G.B. (Industrial Toxicol- 
ogy Research Centre, Lucknow, India). Environ. Res.; 13: No. 3, 
347-357(Jun 1977). 

Biochemical and histological alterations in lungs, liver, and 
kidney of albino rats at different time intervals after an intratracheal 
administration of monazite, the chief source of thorium and some 
rare earth elements of industrial significance, were investigated. The 
mild enzymatic and morphological changes observed in the lung 
suggest an inert behavior of the monazite dust toward this tissue. 
However, biochemical alterations in liver and kidney indicate slight 
dissolution of some constituents of this naturally occurring mineral 
from the pulmonary tissue to other body organs. 


PUBLIC HEALTH 
REFER ALSO TO CITATION(S) 15966, 15968, 15971, 16031 


15970 Health aspects of burning coal with a high arsenic content. 
I. Arsenic in hair, urine, and blood in children residing in a polluted 
area. Bencko, V.; Symon, K. (Charles Univ., Prague). Environ. Res.; 
13: No. 3, 378-385(Jun 1977). 

Arsenic determination was carried out on hair, urine, and 
blood samples taken from groups of 10-year old boys, each number- 
ing 20 to 25 individuals, residing in a region polluted by arsenic. The 
source of arsenic emissions ('/2 to 1 ton per day) is a power plant 
burning local coal of high arsenic content. In all the materials 
examined, considerably elevated concentrations of arsenic were 
found. The relation of the observed levels of arsenic to the distance 
of the place of residence up to a distance of more than 30 km from 
the source of the emissions was studied. On the basis of the results 
obtained, the most advantageous material for estimation of nonoccu- 
pational exposure to this toxic agent seems to be hair, in spite of 
some problems with the decontamination procedure involved. The 
results corresponded to the theoretical ideas on spreading of emis- 
sions from elevated sources in the open air and tend to establish the 
applicability of arsenic determination in the hair as a direct exposure 
test of contamination of the environment by arsenic. Considerable 
variability among individual arsenic values in the hair makes group 
examination a necessity. The same applies to the urine and blood 
sampling, which is complicated by several technical difficulties. 
Levels in urine reflect the quantities of arsenic inhaled or ingested 
after their absorption into the blood, and give a more realistic picture 
of possible daily intake. 


AGRICULTURE AND FOOD TECHNOLOGY 
REFER ALSO TO CITATION(S) 15879, 15880, 15981 


15971 (CONF-770108—, pp 83-92) Composting research and 
development. Epstein, E.; Parr, J.F. (Dept. of Agriculture, Beltsville, 
MD). 1977. 

From Conference on evaluation of current developments in 
municipal waste treatments; Baltimore, MD, USA (26 Jan 1977). 

In Evaluation of current developments in municipal waste 
treatment. 

The application of sewage sludges on land has raised certain 
questions concerning possible adverse effects on human health. Some 
sludges may contain large amounts of heavy metals and industrial 
organic chemicals that make them unsuitable for land application. 
Certain metals may be phytotoxic to plants, and other metals may 
accumulate in plant tissues and enter the food chain. Where indus- 
tries are discharging effluents containing heavy metals and toxic 
organic chemicals into sanitary sewers, abatement and/or pretreat- 
ment procedures should be used to ensure good quality sludges for 
composting and recycling on land. Sewage sludges may also contain 
organisms that are pathogenic to humans. After sludge application 
on land, some of these organisms can survive on plants and in soils 
for extended periods. There is increasing interest in the United States 
in composting as a means of stabilizing sludge for application on land 
since most of the problems associated with land application of 
sewage sludges can be resolved by composting. An aerated pile 
method has recently been developed for composting both raw and 
digested sewage sludges. This method transforms sludge into com- 
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post in about 3 weeks, during which time odors are abated and 

thogenic organisms are destroyed. The finished compost is a 
Cones the material, free of malodors, and can be used as a low- 
analysis fertilizer and soil conditioner. Unlike sludges, it is conve- 
niently stored, is easily handled, and can be uniformly spread on 
land. 


15972 (NTIS/PS—77/0751) Fertilizers: applications, economics, 
and production (a bibliography with abstracts). Report for 1964-Aug 
77. Brown, R.J. (National Technical Information Service, Spring- 
field, Va. (USA)). Sep 1977. 254p. NTIS PC NO1/MF NOI. 

The bibliography is divided into three parts: Part 1--General 
studies--includes application rates, yield, production, irrigation prob- 
lems, synthesis, utilization in aquaculture, and trace element studies. 
Part 2--Tree fertilization--covers fertilizer effects and application. 
Part 3--Economics--includes impact of use, shortages, effects, and 
production management. (This updated bibliography contains 249 
abstracts, 27 of which are new entries to the previous edition.) 


15973 Transplacental chronic toxicity test of carbary] with nitrite 
in rats. Lijinsky, W.; Taylor, H.W. (Oak Ridge National Lab., TN). 
Food Cosmet. Toxicol.; 15: No. 3, 229-232(Jun 1977). 

Pregnant female rats were given by gavage a total of 300 mg 
carbaryl during a 10-day period. No malignant tumors were induced 
in the dams or their offspring during their natural lifespan. Pregnant 
and non-pregnant female rats were given a suspension of carbaryl in 
sodium nitrite solution on several successive days, a total of 90 mg 
carbaryl and 120 mg sodium nitrite being administered to each adult 
rat. There was no significant incidence of malignant tumors in the 
dams or their offspring as a result of the treatment. 


BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


RADIATION EFFECTS ON CELLS 


EXTERNAL SOURCE 
REFER ALSO TO CITATION(S) 15979 


15974 Characteristics of the in vitro monocyte-macrophage 
colony-forming cells detected within mouse thymus and lymph nodes. 
MacVittie, T.J.; Weatherly, T.L. (Armed Forces Radiobiology Re- 
search Inst., Bethesda, MD). pp 147-156 of In Experimental hema- 
tology today. Baum, S.J.; Ledney, G.D. (eds.). New York; Springer- 
Verlag (1977). 

From Proceedings of the International Society for Experi- 
mental Hematology; Washington, DC, USA (17 Aug 1976). 

See CONF-760850—. 

The enigmatic presence of in vitro colony-forming cells 
(CFC) within the thymus (T) and lymph node (LN) organs prompt- 
ed us to determine additional characteristics of this cell population in 
an effort to examine their relationship to other colony-forming cells 
(CFC, CFU-c) derived from several hematopoietic sites. Their clus- 
ter-to-colony ratio, survival in the absence of colony-stimulating 
activity (CSA), radiosensitivity, drug sensitivity, and fraction in cell 
cycle were compared to the same parameters for CFU-c derived 
from bone marrow (BM), spleen (SPL), and peripheral blood leuko- 
cytes (PBL) and those CFC derived from thioglycollate-stimulated 
peritoneal exudate (PE). When compared with the parameters char- 
acteristic of CFU-c derived from BM, SPL, and PBL, the T-CFC 
and LN-CFC differed markedly in cluster-to-colony ratio, sensitivity 
to absence of pregnant mouse uterus extract (PMUE) in culture, and 
rate of appearance of colonies in culture. Similarities were observed 
in sensitivity to radiation (Do value) and cytotoxic drugs as well as 
the fraction in cell cycle. In comparison with the CFC derived from 
the peritoneal exudate, two similarities were observed; namely, the 
marked survival in the absence of CSA in culture and the same 
fraction in cell cycle. However, T-CFC and LN-CFC were signifi- 
cantly lower in cluster-to-colony ratio and more sensitive to Co y 
radiation than PE-CFC. Data are provided on the nature of a 
subpopulation of the ubiquitous monocyte-macrophage CFC located 
in the thymus and lymph nodes of the mouse. The results indicated 
that the CFC is a heterogenous population in several respects and 
support the implication that the tissue microenvironment may alter 
the phenotypic expression of the resident CFC population. 


15975 Graft-versus-leukemia, donor selection for adoptive im- 
munotherapy in mice. LeFeber, W.P.; Truitt, R.L.; Rose, W.C.; 
Bortin, M.M. (Mt. Sinai Medical Center, New York). pp 239-246 of 
In Experimental hematology today. Baum, S.J.; Ledney, G.D. (eds.). 
New York; Springer-Verlag (1977). 

From Proceedings of the International Society for Experi- 
mental Hematology; Washington, DC, USA (17 Aug 1976). 


ERA VOL. 3, NO. 7 


See CONF-760850—. 

The optimal donor for adoptive immunotherapy would exhib- 
it great antitumor reactivity and no antihost reactivity. Immunocom- 
petent cells from 11 strains of mice were tested in vivo for their 
reactivity against a long-passage AKR acute lymphoblastic leukemia 
and against immunosuppressed nonleukemic AKR mice. Donor mice 
were syngeneic, unprimed H-2 compatible, primed H-2 compatible, 
congenic, or H-2 incompatible with AKR. Bioassays were used to 
evaluate the relative graft-vs.-leukemia (GvL) reactivity and the 
relative graft-vs.-host (GvH) reactivity of transplanted bone marrow 
and lymph-node cells from the panel of donors. No significant GvL 
reactivity was found when cells from syngeneic, unprimed H-2 
compatible, or congenic donors were tested. H-2 compatible donors 
that were immunized with y-irradiated AKR leukemic spleen cells 
showed modest GvL reactivity, but associated with the immuniza- 
tion was a disproportionate increase in acute and delayed GvH 
mortality. Among the H-2 mismatched donors, mice of the SJL 
strain appeared to most closely approach the ideal because of least 
intense GvH reactivity and maximal GvL reactivity. As measured in 
these experiments there was no correlation between the severity of 
GvH disease and the efficacy of the GvL reaction; GvL reactivity in 
unprimed donors was always associated with H-2 incompatibility; 
disparity between donor and recipient at H-2 did not guarantee an 
effective GvL reaction; and the increase in GvL reactivity obtained 
by immunizing H-2 compatible donors was overshadowed by the 
increase in GvH disease. 


15976 Role of membrane damage in radiation-induced cell death. 
Alper, T. (Mount Vernon Hospital, Northwood, Eng.). pp 139-165 
of In Membrane toxicity. Miller, M.W.; Shamoo, A.E. (eds.). New 
York; Plenum Press (1977). 

From Membrane toxicity; Rochester, NY, USA (24 May 
1976). 

See CONF-7605165—. 

Radiation-induced cell death is probably mediated primarily 
through deposition of energy, in single events, in a few vital macro- 
molecules, or targets, the integrity of which is indispensable for 
proliferation. The genome is customarily regarded as the main 
target, but several lines of evidence support the inference that there 
are important consequences of events in nuclear membranes in 
eukaryotes, and plasma membrane in bacteria. The identification of a 
target depends to some extent on parallelism between modifications 
of biological damage to putative targets and to the cell as a whole. 
An important modifying procedure is removal of oxygen from the 
irradiated system. The presence of oxygen almost always sensitizes 
cells, but when model systems with biological function are irradiated 
extra-cellularly a high degree of sensitization by oxygen has been 
observed only with those in which membrane function is important. 
This makes sense because the lipid content of membranes renders 
them readily peroxidizable. When the quality of the radiation is 
changed, its effectiveness changes in opposite directions for subcellu- 
lar model targets and for cells. This could be accounted for if 
interactions between lesions in membranes and in attached DNA 
play a substantial role in cellular radiation effects. 


RADIATION EFFECTS ON MICROORGANISMS 


15977 (CONF-770108—) Evaluation of current developments in 
municipal waste treatment. ERDA Symposium Series. Remini, W.C. 
(ed.). (Energy Research and Development Administration, Washing- 
ton, D.C. (USA). Div. of Nuclear Research and Applications). 1977. 
128p. Dep. NTIS, PC A07/MF AO1. 

From Conference on evaluation of current developments in 
municipal waste treatments; Baltimore, MD, USA (26 Jan 1977). 

This symposium was — to inform persons involved in 
sewage sludge management of the recent developments related to 
using ‘*’Cs from reactor wastes for the disinfection of municipal 
sludge. Individual entries were made for each paper. 


15978 (CONF-770108—, pp 15-25) Overview of the ERDA/EPA 
program in treatment of municipal sludge. Sivinski, H.D. (Sandia 
Labs., Albuquerque, NM). 1977. 

From Conference on evaluation of current developments in 
municipal waste treatments; Baltimore, MD, USA (26 Jan 1977). 

In Evaluation of current developments in municipal waste 
treatment. 

Sandia Laboratories has been involved for the past several 
years in the application of ionizing radiation to sewage sludge in 
order to reduce the number of parasites, pathogenic bacteria, and 
viruses. The purpose of the program is to convert a national liability, 
namely, sludge, into a national asset and at the same time to 
demonstrate a beneficial use of radioisotopes, particularly *7Cs, 
from nuclear waste material. In addition to demonstrating the effec- 
tiveness of radiation treatment, other aspects of the program include 
cost-benefit comparisons, facilities development, and the use of treat- 
ed sludge in agriculture. 
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15979 (CONF-770108—, pp 26-39) Sludge irradiation: bacteri- 
ology and parasitology. Brandon, J.R.; Langley, S.L. (Sandia Labs., 
Albuquerque, NM). 1977. 

From Conference on evaluation of current developments in 
municipal waste treatments; Baltimore, MD, USA (26 Jan 1977). 

In Evaluation of current developments in municipal waste 
treatment. 

Several types of indicator bacteria were studied in an attempt 
to establish feasible treatment parameters for irradiation processing 
of sewage sludge, liquid and composted. In addition, effects of 
irradiation on parasite ova were measured. Although Ascaris lumbri- 
coides ova are inactivated at relatively low doses (150 krads for a 
99.9% reduction), treatment parameters of 1 Mrad at 23°C or 300 
krads at 55°C, both with oxygenation, appear to be feasible for 
bacterial inactivation. It has been shown that, under proper condi- 
tions, regrowth of pathogenic bacteria can lead to serious problems. 
Further studies on the kinetics and inhibition of this regrowth are in 
progress. 


15980 (CONF-770108—, pp 40-53) Program to study the inacti- 
vation of enteric viruses in wastewater sludge. Ward, R.L. (Sandia 
Labs., Albuquerque, NM). 1977. 

From Conference on evaluation of current developments in 
municipal waste treatments; Baltimore, MD, USA (26 Jan 1977). 

In Evaluation of current developments in municipal waste 
treatment. 

The most efficient and inexpensive methods for inactivating 
enteric viruses present in wastewater sludge were studied. It is 
shown that sludge contains a natural virucidal agent for enterovir- 
uses which is the uncharged form of ammonia. In addition, the 
results suggest that this agent also causes the rate of heat inactivation 
of these viruses to be accelerated. Finally, it was shown that sludge 
— poliovirus against inactivation by both heat and radiation, 

ut much of this protection can be eliminated in low concentrations 
of sludge when the two are applied simultaneously. 


15981 (CONF-770108—, pp 54-60) Agronomic and animal feed- 
ing evaluations of thermoradiated sewage solids in New Mexico. 
Smith, G.S.; McCaslin, B.D. (New Mexico State Univ., Las Cruces). 
1977. 

From Conference on evaluation of current developments in 
municipal waste treatments; Baltimore, MD, USA (26 Jan 1977). 

n Evaluation of current developments in municipal waste 
treatment. 

The fertilizer value and the nutritive value for ruminants of 
sewage solids processed by thermoradiation to destroy pathogens 
were evaluated. Fertilizer value of thermoradiated sewage solids 
exceeded the value of commercial fertilizer when applied in isonitro- 
genous amounts to cotton, grain sorghum, and Lehman lovegrass 
grown on calcareous soils. Benefits of micronutrients in sewage 
solids (e.g., iron and zinc) were evident. Digestibility of energy and 
nitrogen in sewage solids compared favorably with cottonseed meal 
when used as supplemental feeds for sheep and cattle fed fibrous, 
maintenance-type diets. No evidence of pathology or toxicity was 
observed in cattle or sheep fed sewage products for up to 3 months 
or in rats fed sewage solids at levels up to 50% of the diet from 
weaning age to young adulthood. Certain heavy metals and trace 
elements were detectably increased in organs and tissues of rats and 
sheep fed sewage solids for extended periods, but the magnitude of 
increases over levels for control animals has questionable biological 
significance for ruminants fed sewage solids as supplemental feeds. 


15982 (CONF-770108—, pp 93-106) Cost and effectiveness com- 
parisons of various types of sludge irradiation and sludge pasteuriza- 
tion treatments. Morris, M.E. (Sandia Labs., Albuquerque, NM). 
1977. 

From Conference on evaluation of current developments in 
municipal waste treatments; Baltimore, MD, USA (26 Jan 1977). 

n Evaluation of current developments in municipal waste 
treatment. 

The effectiveness of irradiation, thermoradiation, and thermal 
pasteurization processes in destroying pathogens in liquid sewage 
sludge and the cost of the three processes are compared. Some 
preliminary dry sludge irradiation costs are presented. Thermal 
pasteurization is the most effective treatment. Irradiation is effective 
except on viruses, and the heat of thermoradiation kills the viruses. 
Using conventional accounting schemes and current fuel oil prices, 
thermal pasteurization is cheaper than irradiation or thermoradia- 
tion; and, in general, irradiation is cheaper than thermoradiation. 
Fuel oil price increases would make irradiation economically much 
more attractive. 


BASIC STUDIES 


15983 (COO/4340—1) Characterization of ionizing radiation 
damage in DNA. Final report, February 1, 1977—September 30, 1977. 
Hawkins, R.B. (Washington Univ., St. Louis, Mo. (USA). School of 
Medicine). 1977. Contract EE-77-S-02-4340. 15p. Dep. NTIS, PC 
A02/MF AOl1. 
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An experimental method for the measurement of covalent 
DNA-protein cross-links in bacteriophage T7 based on phenol-water 
countercurrent distribution has been developed and a statistical 
model for quantitative interpretation of these measurements has been 
devised. It has been found that DNA-protein cross links accumulate 
linearly with dose in response to exposure to ®°Co gamma radiation 
at a rate .05 to .20 times the rate of accumulation of double strand 
breaks if phage are exposed in highly protective medium (tryptone 
broth). It has been found that fast neutrons also induce DNA-protein 
cross-linkage. Furthermore, cross-link and double strand break le- 
sions induced by neutrons occur in multiple clusters in randomly 
chosen phage, in contrast to those induced by gamma radiation, 
which occur singly in randomly chosen phage. It also appears that 
neutrons induce double strand breaks in the phage with an efficiency 
50 times that of gamma rays. It was found that protein-DNA cross- 
links occur 30 times more frequently per lethal lesion after exposure 
to gamma rays than after exposure to ultraviolet light. Investigations 
of the occurrence of double strand breaks, protein-DNA cross-links 
and other DNA lesions in eucaryotic cells currently being pursued 
are also described. 


RADIATION EFFECTS ON ANIMALS 


MAN 
REFER ALSO TO CITATION(S) 15876 


15984 (HRP—0015136) Guidelines for radiation therapy. (South- 
eastern Wisconsin Health Systems Agency, Inc., Milwaukee (USA)). 
Oct 1976. 31p. NTIS PC A03/MF AO1. 

Guidelines for radiation therapy services are presented in 
order to further community understanding of radiation therapy 
services and their delivery in southeastern Wisconsin; to meet plan- 
ning needs for the organization, distribution, and coordination of 
such services; to encourage improvements in the provision of service 
while discouraging their inappropriate proliferation; and to support 
efficiency in their operation without infringing upon sound medical 
practice. The guidelines were developed in 1973 by a committee of 
16 radiation oncologists and radiologists practicing therapy in south- 
eastern Wisconsin. In 1976, a committee of 12 representatives of 
each of the principle hospitals in the radiation therapy network 
reviewed and revised the guidelines. The areas affected by the 
guidelines include: consultation and the referring physician; radio- 
therapy facility types and their overall evolution; facility size; the 
number and distribution of facilities; personnel requirements; radi- 
ation sources such as cobalt and linear accelerators; supporting 
facilities such as data storage and retrieval; inpatient facilities; train- 
ing programs; research programs; and organizational considerations 
such as a cancer registry. Policies for areawide planning and the 
application of the guidelines are also proposed. Tabular data pertain- 
ing to the hospitals in the region are appended. 


15985 (LA-UR—77-2080) Detectability in the presence of com- 
puted tomographic reconstruction noise. Hanson, K.M. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 
10p. (CONF-770942—1). Dep. NTIS, PC A02/MF AO1. 

From SPIE/SPSE conference on application of optical in- 
strumentation in medicine; Boston, MA, USA (25 Sep 1977). 

The multitude of commercial computed tomographic (CT) 
scanners which have recently been introduced for use in diagnostic 
radiology has given rise to a need to compare these different 
machines in terms of image quality and dose to the patient. It is 
therefore desirable to arrive at a figure of merit for a CT image 
which gives a measure of the diagnostic efficacy of that image. This 
figure of merit may well be dependent upon the specific visual task 
being performed. It is clearly important that the capabilities and 
deficiencies of the human observer as well as the interface between 
man and machine, namely the viewing system, be taken into account 
in formulating the figure of merit. Since the CT reconstruction is the 
result of computer processing, it is possible to use this processing to 
alte: *he characteristics of the displayed images. This image process- 
ing may improve or degrade the figure of merit. 


15986 (PB—270284) Study of the capability for rapid warnings 
of solar flare radiation hazards to aircraft. Part I. Forecasts and 
warnings of solar flare radiation hazards. Part II. An FAA polar flight 
solar cosmic radiation forecast/warning communication system study. 
Technical memo, Sauer, H.H.; Stonehocker, G.H. (National Oceanic 
and Atmospheric Administration, Boulder, Colo. (USA). Space En- 
vironment Lab.). Apr 1977. Contract DOT-FA72WAI-320. 88p. 
(NOAA-TM-ERL-SEL—46). NTIS PC A05/MF AO1. 

The first part of the report provides background information 
on the occurrence of solar activity and the consequent sporadic 
production of electromagnetic and particle emissions from the sun. 
A summary is given of the current procedures for the forecasting of 
solar activity together with procedures used to verify these forecasts 
as currently available. A summary of current forecasting of radiation 
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hazards as provided in support of the Concorde SST program is also 
given. The second part of the report describes a forecast message 
distribution system developed in conjunction with solar cosmic 
radiation forecasts and warnings of the Space Environment Labora- 
tory of NOAA for the Federal Aviation Administration's (FAA) 
Office of Aviation Medicine. The study analyzes the currently 
available and future aeronautical telecommunication system facilities 
to determine an optimum system to distribute forecasts to the pre- 
flight — centers in the international flight service stations for 
polar-flying subsonic and supersonic transport (SST) type aircraft. 
Also recommended for the system are timely and reliable distribu- 
tion of warnings to individual in-flight aircraft in polar areas by the 
responsible air traffic control authority. 


15987 High-dose rate intracavitary radiation therapy for ad- 
vanced head and neck tumors. Akanuma, A. (Tokyo Univ. Hospital, 
Hongo). Cancer; 40: No. 3, 1071-1076(Sep 1977). 

Fifty-seven treatments were performed on 27 head and neck 
patients with recurrent or residual tumors on a high dose rate, 
remote controlled afterloading unit: There were 16 cases of maxil- 
lary sinus tumors, 6 epipharynx, 3 alveolar ridge, | hard palate and 1 
floor of mouth. All patients have been followed up more than 2 
years except one. Five patients are alive without local recurrence for 
more than 2 years. In 13 patients local tumors disappeared once and 
normal mucosa covered the tumor sites. Two patients died from 
local bleeding. In six patients this method failed to destroy tumors. 
Our purpose was palliative local control: therefore, in two-thirds of 
cases treated we were successful with this easy method of nonfrac- 
tionated acute intracavitary radiation. This result is favorable, con- 
sidering that all cases treated here were failures following full dose 
external radiation, although the treatment had to be repeated more 
than twice in 15 cases. Relief of symptoms is excellent when this 
therapy is used. 


15988 Doses while travelling under well eastablished plumes. 
Martin, J.A. Jr. (Nuclear Regulatory Commission, Washington, D.C. 
(USA)). Health Phys.; 32: No. 4, 305-307(Apr 1977). 

Doses which could be received while evacuating a nuclear 
facility following an accident involving atmospheric releases of 
radionuclides from irradiated fuel are estimated. The cases of travel- 
ling under a well established plume both when moving downwind 
and when moving across wind are considered. The theory is applica- 
ble both to radioactive and chemical pollutant cases. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 15952 


15989 Physical separation of the cycling and noncycling compart- 
ments of murine hemopoietic stem cells. Visser, J.; van den Engh, G.; 
Williams, N.; Mulder, D. (Radiobiological Inst., Rijswijk, Nether- 
lands). pp 21-27 of In Experimental hematology today. Baum, S.J.; 
Ledney, G.D. (eds.). New York; Springer-Verlag (1977). 

From Proceedings of the International Society for Experi- 
mental Hematology; Washington, DC, USA (17 Aug 1976). 

See CONF-760850—. 

Physical properties of the pluripotent hemopoietic stem cell 
of the mouse were studied by use of a combination of methods: 
spleen colony assay (CFU-s), equilibrium density centrifugation, 
velocity sedimentation at unit gravity, and thymidine cytocide. 
Normal bone marrow CFU-s from adult mice were found to have 
sedimentation rates and density distributions which did not corre- 
spond to distributions of a single cell type. It appeared that bone 
marrow CFU-s from mice recovering from radiation damage had a 
uniform density and sedimentation rate distribution. The heterogene- 
ity of normal marrow CFU-s can be attributed to the existence of 
two subpopulations: a slowly sedimentating population of quiescent 
cells and a more rapidly sedimenting population of proliferating 
cells. The difference in sedimentation rates can be explained by a 
slight density increase (from 1.070 to 1.075 g/cm‘) at the transition 
from the resting into the cycling state. The noncycling CFU-s are 
considered to be a homogeneous population with a diameter of 7.0 
+- 0.4 wm. The subpopulation of cycling CFU-s is calculated to 
vary in diameter from 7.3 +- 0.4 xm to 9.2 +- 0.5 wm depending on 
their phase in the cell cycle. 


15990 Characterization of bone marrow and lymph node repopu- 
lating cells by transplanting mononuclear cells into radiated dogs. 
Ross, W.M.; Koerbling, M.; Northdurft, W.; Calvo, W.; Fliedner, 
T.M. (Univ. of Ulm, Ger.). pp 29-38 of In Experimental hematology 
hte Baum, S.J.; Ledney, G.D. (eds.). New York; Springer-Verlag 

From Proceedings of the International Society for Experi- 
mental Hematology; Washington, DC, USA (17 Aug 1976). 

See CONF-760850—. 

The present investigations deal with an attempt to identify 
and characterize the multipotential stem cell present in mononuclear 
cell (MNC) suspensions collected from the peripheral blood of dogs 
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by leukocytopheresis; various morphologic and functional tests have 
been employed in an endeavor to accomplish this task. In an attempt 
to increase the yield of MNC and, in particular, of stem cells, the 
presence of which was assumed to be indicated by CFU-c (colony 
forming units in agar), dextran sulfate (DS) was administered i.v. (15 
mg/kg) 30 min before the beginning of leukocytopheresis. DS has 
been found to be an effective CFU-c mobilizing agent, capable of 
increasing the number of CFU-c in peripheral blood by 7 to 10 times 
within 3 hr. During a 4 hr leukocytopheresis, about 6.5-14 x 10° 
MNC were collected. To eliminate erythrocytes, a Ficoll-Isopaque 
gradient was employed. A discontinuous albumin gradient was pre- 
pared with 6 fractions (17 to 27 percent albumin, 350 mOsm) in an 
attempt to obtain a cell suspension with an improved ratio of CFU-c 
to PHA-reactive lymphocytes. Lymphocytes accumulated predomi- 
nantly in fractions 4 to 6. CFU-c were found primarily in fraction 2; 
one cell out of 13 MNC was a CFU-c and 82 percent of the CFU-c 
was found here. In contrast, the majority of PHA-responsive cells 
was found in fractions 3 and 4. 


15991 Studies of erythroid inductive microenvironment in vitro. 
van Zant, G.; Goldwasser, E. (Univ. of Chicago). pp 71-80 of In 
Experimental hematology today. Baum, S.J.; Ledney, G.D. (eds.). 
New York; Springer-Verlag (1977). 

From Proceedings of the International Society for Experi- 
mental Hematology; Washington, DC, USA (17 Aug 1976). 

See CONF-760850—. 

Spleen cells from radiated mice (XS), but not from normal 
mice (NS), when combined with mouse marrow cells in vitro, had 
two effects on hemoglobin synthesis: increased baseline and aug- 
mented erythropoietin-induced, hemoglobin formation. Spleen cells 
from normal and radiated rats caused increased hemoglobin synthe- 
sis by rat marrow cells in a dose-dependent manner. In addition, lung 
and thymus cells from radiated rats, but not from normal rats, caused 
increased hemoglobin synthesis by rat marrow cells. Rat NS aug- 
mented hemoglobin formation by mouse marrow, but neither mouse 
NS nor mouse XS had an effect on rat marrow. Medium from rat NS 
cultures stimulated hemoglobin synthesis when added to rat marrow 
cells. The increases in baseline, and in the response to erythropoietin, 
were dependent on the amount of "conditioned medium.” The 
substance in the medium responsible for these effects was not eryth- 
ropoietin. 


15992 Bone marrow transplantation immunology. Trentin, J.J.; 
Kiessling, R.; Wigzell, H.; Gallagher, M.T.; Datta, S.K.; Kulkarni, 
S.S. (Baylor Coll., Houston, TX). pp 179-183 of In Experimental 
hematology today. Baum, S.J.; Ledney, G.D. (eds.). New York; 
Springer-Verlag (1977). 

From Proceedings of the International Society for Experi- 
mental Hematology; Washington, DC, USA (17 Aug 1976). 

See CONF-760850—-. 

Tests were made to determine whether genetic resistance 
(GR) to bone marrow transplantation represents a natural lym- 
phoma-leukemia defense mechanism, as follows: (C57 x AKR) F; 
hybrid mice show GR to C57 parental bone marrow cells, but not to 
AKR parental bone marrow cells (C3H x AKR) F; hybrids show no 
GR to bone marrow transplantation from either parental strain. 
However, transplantation of AKR lymphoma cells into lethally 
irradiated ‘resistant’ (C57 x AKR) F; and “nonresistant’’ (C3H x 
AKR) F; hybrids produced lymphomatous spleen colonies in ‘‘non- 
resistant” hybrids but not in “resistant” hybrids. Thus ‘resistant’ 
(C57 x AKR) F, hybrids can recognize and reject AKR lymphoma 
cells, but not normal AKR bone marrow cells. A normal biologic 
role of leukemia-lymphoma surveillance was postulated for genetic 
resistance to marrow transplantation, directed at antigens which, like 
TL, are expressed on normal hemopoietic cells of some strains, but 
only on leukemic cells of other strains. 


15993 Mechanism of donor to host tolerance in rat bone marrow 
chimeras. Tutschka, P.; Schwerdtfeger, R.; Slavin, R.; Santos, G. 
(Johns Hopkins Onconology Center, Baltimore). pp 191-197 of In 
Experimental hematology today. Baum, S.J.; Ledney, G.D. (eds.). 
New York; Springer-Verlag (1977). 

From Proceedings of the International Society for Experi- 
mental Hematology; Washington, DC, USA (17 Aug 1976). 

See CONF-760850—. 

Lewis rats were conditioned with cyclophosphamide and 
grafted with AgB incompatible bone marrow. They were examined 
250 days after transplantation and demonstrated to be healthy com- 
plete chimeras. Marrow cells from these chimeras were infused into 
lethally irradiated ACI, Lewis and BN recipients. Graft-versus-host 
disease occurred only in the BN rats. Other chimeric rats were given 
no treatment, busulfan, CY, or total body irradiation prior to the 
infusion of normal ACI BM. GvHD occurred only in animals given 
CY or TBI. Normal Lewis rats were conditioned with TBI and 
given ACI BM. In addition, they received whole blood, irradiated 
blood, or serum from chimeric rats. GVHD developed in all animals 
except those given unirradiated chimeric blood. These studies sug- 
gest that suppressor cell populations, sensitive to immunosuppres- 
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sion, are likely the fundamental mechanism of recovery from 
GvHD. 


15994 Changes in human bone marrow colony-forming cells fol- 
lowing chemotherapy using an agar diffusion-chamber technique. 
Gordon, M.Y. (Inst. for Cancer Research, Belmont, Eng.). pp 233- 
237 of In Experimental hematology today. Baum, S.J.; Ledney, G.D. 
(eds.). New York; Springer-Verlag (1977). 

From Proceedings of the International Society for Experi- 
mental Hematology; Washington, DC, USA (17 Aug 1976). 

See CONF-760850—. 

Studies have been made of the effects of cyclophosphamide 
on the early granulocytic precursor cells in the marrow of patients 
receiving intermittent high doses (5 g) of the drug. This study was 
designed to investigate the effect of a single cytotoxic agent on 
normal granulocytic precursor cells; measurements have been made 
of the initial cytotoxicity, recovery, and changes in proliferation 
rate. The growth of granulocytic colonies was assayed in agar 
diffusion chambers. For this, bone marrow cells were suspended in 
semisolid agar medium, introduced into diffusion chambers for intra- 
peritoneal incubation in radiated (900 rad ®°Co y) mice. The colonies 
present in the agar were scored 8-9 days later. In addition to 
measuring the effect of treatment on the colony-forming capacity of 
the patients’ marrow, full dose-response curves were obtained by 
injecting graded doses of cyclophosphamide into chamber-bearing 
mice—the method allows some account to be taken of the continu- 
ous changes in drug activity, which occurs during its degradation in 
vivo. Comparison of these results with measurements of the sensitiv- 
ity of mouse femoral cells under the same conditions or exposed to 
cyclophosphamide in situ in the donor mouse has been used to detect 
any effect of the culture environment or the response of the cells. 
Following treatment with cyclophosphamide, the incidence of 
colony precursor cells in the patients’ marrow has been monitored. 
Changes in the proliferation rate of these cells during the recovery 
period have also been estimated by measuring their sensitivity to the 
S-phase specific drug, cytosine arabinoside. Information on the 
timing of changes in the incidence and proliferation rate of granulo- 
cytic precursor cells may provide guidelines for improving schedules 
of treatment in an attempt to reduce the attendant bone marrow 
toxicity. 


INVERTEBRATES 


15995 (DP-MS—77-70) Response of the Asiatic clam, Corbicula 
manilensis, to gamma radiation. Tilly, L.J.; Corey, J.C.; Bibler, N.E. 
(Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 
River Lab.). 1977. Contract EY-76-C-09-0001. 13p. (CONF- 
771043—20). Dep. NTIS, PC A02/MF AO1. 

From 1. international corbicula symposium; Fort Worth, TX, 
USA (13 Oct 1977). 

When heat exchangers for reactors were plugged by the 
Asiatic clam, acute gamma radiation was considered as a possible 
control. Clams were collected and sorted by size; during irradiation 
the clams were submerged in natural water. Clams of both sizes 
survived large doses with no radiation damage evident in 30 days. 
Mortality rose steeply at doses of 2.4 x 10* Rad and above; smaller 
clams showed a greater resistance than large ones. The feasibility of 
using periodic exposure to gamma radiation as a means for control- 
ling corbicula infestations is discussed. (HLW) 


RADIONUCLIDE EFFECTS - INTERNAL SOURCE 


MAN 


15996 Comments on ‘Estimate of natural internal radiation dose 
to man’. Holtzman, R.B. (Argonne National Lab., Ill. (USA)). Health 
Phys.; 32: No. 4, 324-325(Apr 1977). 

Reference is made to a paper by Manocha and Mohindra 
(Health Phys.; 30: 485 (1976)) entitled ‘Estimate of Natural Internal 
Radiation Dose to Man’ in which, it is here claimed, a distorted view 
of the state of knowledge of the dose to man from internally 
deposited radionuclides is given. It is stated that the major deficien- 
cies of this paper are that the concentrations of several nuclides that 
contribute significantly to the dose are grossly in error and, even 
more serious, the contributions to the dose from the radioactive 
decay products of ®Sr, 7!°Pb, ?®Ra and ?**Ra are ignored. A more 
realistic compilation of the significant concentrations and mean 
whole-body dose-equivalent rates in the view of the present author is 
shown tabulated. 


NUCLIDE KINETICS AND TOXICOLOGY 


MAN 
REFER ALSO TO CITATION(S) 15969 
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15997 Selection of chemotherapy for metastatic mammary cancer 
by effect on ''Cs uptake. Ferguson, D.J.; Harper, P.V. (Univ. of 
Chicago). Cancer; 40: No. 3, 977-986(Sep 1977). 

Cesium-131 was administered intravenously to 39 patients 
with superficial metastases of mammary carcinoma and the concen- 
tration in tumor was compared with that in normal tissue by applica- 
tion of a detector in vivo, before and after 1 to 5 days of chemo- 
therapy with cyclophosphamide (CP), 5-fluorouracil (FU), or dieth- 
ylstilbestrol. A change of the cesium concentration ratio (tumor/ 
normal issue) greater than 15% after brief treatment correctly pre- 
dicted the therapeutic effect after 1 to 39 months on the tumors that 
were tested in 30 of 33 tests. No reliable correlation could be made 
in the remaining 21 tests in which the change of ratio was less than 
15%. The concentration of cesium-131 in the skin, fat, and skeletal 
muscle of mice was not appreciably altered by treatment for 5 days 
with CP or FU 


ANIMALS 
REFER ALSO TO CITATION(S) 15997 


PLANTS 


15998 Accumulation of technetium by plants. Wildung, R.E.; 
Garland, T.R.; Cataldo, D.A. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Health Phys.; 32: No. 4, 314-317(Apr 1977). 

It is suggested that since technetium behaves similarly to 
iodide in the human body, concentrating in the thyroid, its environ- 
mental behaviour and routes to man are of considerable interest. The 
potential which exists for °° Tc to enter the environment is discussed, 
suggesting that it may be present at concentrations considerably 
higher than ‘*°I originating from fallout. The reasons for the lack of 
measurements of °°Tc in soils and natural water are discussed. The 
results of a preliminary study to assess the plant availability of Tc 
applied as pertechnetate in soils are presented. 


THERMAL EFFECTS 
REFER ALSO TO CITATION(S) 14541 


15999 Mass mortalities of adult salmon, Salmo salar, in the R. 
Wye, 1976. Brooker, M.P.; Morris, D.L.; Hemsworth, R.J. (UWIST, 
Cardiff, Wales). J. Appl. Ecol.; 14: No. 2, 409-417(Aug 1977). 

The physical, biological and chemical conditions leading to a 
mass mortality of adult salmon (Salmo solar L.) in the lower reaches 
of the R. Wye are described. As a result of sunny and low flow 
conditions during late June 1976, water temperatures increased to a 
maximum of 27.6°C and accelerated the decay of substantial plant 
stands, the growth of which had been enhanced by the prevailing 
conditions: this resulted in severe deoxygenation of the water. It is 
concluded that the low oxygen concentration in the water at this 
time was the principal factor in causing mass mortalities of fish and 
was probably accentuated by high water temperatures. 


PLANTS 


16000 (DP-MS—77-99) Distribution and abundance of sub- 
merged aquatic macrophytes in a reactor cooling reservoir. Grace, J.B. 
(Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah 
River Lab.). Aug 1977. Contract EY-76-C-09-0001. 153p. Dep. 
NTIS, PC A08/MF AOI. 

Thesis. Submitted to Clemson Univ., SC. 

Measurements of ash-free dry weight were used to character- 
ize the effects of a heated effluent on submerged macrophytes in a 
reactor cooling reservoir. The species which were most abundant 
during the summers of 1974 and 1975 were Myriophyllum spicatum 
L. and Eleocharis acicularis (L.) R. and S. Examination of the 
vertical distribution of the shoot biomass of Myriophyllum revealed 
that plants in heated areas grew closer to the water surface than 
plants in unheated areas. The biomass of the second most abundant 
species, Eleocharis acicularis, was less at 0.5 m depths in heated 
areas (more than 5C° warmer than unheated areas) than at equal 
depths in unheated areas. Species diversity was greater at heated 
locations because of a greater equitability (i.e., evenness of distribu- 
tion of biomass) among species. 


INVERTEBRATES 


16001 Effects of photoperiod and temperature on the induction 
and termination of reproductive resting stage in the freshwater amphi- 
pod Hyalella azteca (Saussure). deMarch, B.G.E. (Freshwater Inst., 
Winnipeg, Manitoba, Canada). Can. J. Zool; 55: No. 10, 1595- 
1600(Oct 1977). 

Three experiments, one on the induction of reproductive 
resting stage and two on its termination, were performed to deter- 
mine the effects of various combinations of temperature and photo- 
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period on the induction and termination of reproduction in Hyallella 
azteca. These showed that only photoperiod determined whether 
reproduction was continued or discontinued but that temperature 
influenced the rate of all changes. The 12L—12D photoperiod 
terminated reproduction for at least 4 months at temperatures be- 
tween 12 and 25°C in animals previously reproducing at a 16L—8D 
photoperiod. The 12L—12D photoperiod also induced reproduction 
at temperatures between 16 and 26°C in animals previously held in a 
reproductive resting stage in dim light. In contrast, the 16L—8D 
photoperiod induced and maintained reproduction consistently, and 
the 8L—16D photoperiod halted reproduction and maintained a 
reproductive resting stage consistently. The induction of reproduc- 
tion occurred faster at higher temperatures. It is believed that 
although photoperiod is the main cue in the induction and termina- 
tion of reproduction, active reproduction takes place when environ- 
mental temperatures are 20 to 26°C, since optimum reproduction 
and growth rates occur in this range. The adaptive advantage and 
the biogeographic variability of the photoperiodic response are 
discussed. 


VERTEBRATES 


16002 Hypoxial death inferred from thermally induced injuries at 
upper lethal temperatures, in the banded killifish, Fundulus diaphanus 
(LeSueur). Rombough, P.J.; Garside, E.T. (Dalhousie Univ., Halifax, 
Nova Scotia). Can. J. Zool.; 55: No. 10, 1705-1719(Oct 1977). 

Banded killifish, Fundulus diaphanus (LeSueur), acclimated 
to 25°C were subjected to upper lethal temperatures using a 10,000 
min bioassay procedure. The incipient upper lethal temperature 
(LTso) was about 34.5°C. Histologic examination of heat-treated fish 
revealed no obvious injury to the heart, spleen, trunk musculature, 
eye, naris, integument, or digestive tract. Thermal stress induced 
progressive injury to the gills characterized by subepithelial edema, 
congestion of lamellar capillaries, and delamination of the respira- 
tory epithelium from the pillar cell system. Areas of necrosis were 
observed in the lobus inferior of the hypothalamus and in the 
medulla oblongata. The pseudobranch epithelium was necrotic. 
Fatty change occurred in the liver. Acinar cells of the pancreas 
appeared autolytic and adjacent blood vessels damaged. Degener- 
ative tubular changes and contracted glomerular tufts were noted in 
the kidney. The ovary was extremely temperature sensitive and 
displayed severe injury to oocytes and follicular cells after relatively 
short exposure to temperatures near the LTso. It is proposed that 
primary thermally induced injury is to the gills. This results in 
abnormal gas exchange and osmoregulation and leads to pathologic 
changes in other tissues. Hypoxia of the central nervous system 
appears to be the ultimate cause of death. 


16003 Influence of water temperature on the growth rate of the 
landlocked sea lamprey (Petromyzon marinus) and the associated rate 
of host mortality. Farmer, G.J. (Univ. of Guelph, Ont.); Beamish, 
F.W.H.,; Lett, P.F. J. Fish. Res. Board Can.; 34: No. 9, 1373-1378(Sep 
1977). 

Groups of sea lampreys (Petromyzon marinus) of 10 to 90 g 
initial weight were held at temperature of 1 to 20°C for 30 days and 
allowed to feed ad lib. on white suckers (Catostomus commersoni). 
Increases in water temperature and in lamprey size caused the rate of 
host mortality to increase in agreement with observations that mor- 
tality in the Great Lakes is seasonal. Instantaneous growth rates 
were maximal at 20°C for lampreys of 10 to 30 g, the optimal 
temperature for growth shifting to 15°C for larger lampreys of 30 to 
90 g. Growth rates were intermediate at 10°C and lowest at 4°C for 
lampreys of all sizes. Accordingly, host mortality increased with 
temperature over the 4 to 20°C range. At all experimental tempera- 
tures, increases in lamprey weight were accompanied by an exponen- 
tial decline in instantaneous growth rates, a phenomenon also ob- 
served for teleosts. Laboratory growth rates at temperatures of 5 to 
15°C were comparable to rates observed for lampreys in Lake 
Huron between April and November and agree with the observation 
that lampreys feed in deeper waters between April and June before 
moving to warmer, shallower waters during the summer when 
growth rate increases. 


16004 Sealed-jar bioassays for pulpmill effluent toxicity: effects 
of fish species and temperature. Gordon, M.R.; McLeay, D.J. (British 
Columbia Research, Vancouver). J. Fish. Res. Board Can.; 34: No. 9, 
1389-1396(Sep 1977). 

To standardize the sealed-jar bioassay for optimum sensitivity 
to whole bleached kraft pulpmill effluent, experiments were designed 
to assess the effects of test temperature, acclimation temperature, and 
fish species. Coho salmon (Oncorhynchus kisutch) conformed to a 
previously recognized test paradigm by showing progressively de- 
creased oxygen utilization with increasing toxicant concentrations; 
however, rainbow trout (Salmo gairdneri) did not. In concentrations 
of effluent <1.5 LCSO, rainbow trout used significantly more 
oxygen than control groups, while coho salmon used significantly 
less oxygen. The sensitivity of these responses was influenced by test 
temperature and acclimation temperature. Results for coho con- 
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firmed that this species was most sensitive to effluent when tested at 
ambient room temperature. Both species showed significantly de- 
creased oxygen utilization in effluent concentrations >1.5 LCS50 
irrespective of test temperature or acclimation temperature. The 
significance of these responses is discussed, and the applicability of 
sealed-jar bioassays for assessing the acute toxicity of pulpmill ef- 
fluents is reviewed. 


16005 Influence of temperature on the vertebral number of the 
ayu Plecoglossus altivelis. Copeia; No. 3, 572-573(25 Aug 1977). 

It has long been known that the vertebral number of fish 
varies with water temperature during early development. For exam- 
ple, it was reported that low temperatures tended to produce more 
vertebrae than did warmer water in Oncorhynchus keta (Kubo and 
Kobayashi, 1953), Misgurnus anguillicaudatus (Kubota, 1967), and 
Oryzias latipes (Ogawa, 1971). On the other hand, Taning (1952) and 
Itazawa (1959) showed that an intermediate temperature produced a 
lower average number of vertebrae than extreme high or low 
temperature in Salmo trutta and Channa argus respectively. Thus, 
the results of experimental studies on various species are not consis- 
tent. Hatchability, hatching duration in days, body length and verte- 
bral number of ayu, Plecoglossus altivelis were studied in relation to 
the effects of reservoir water temperature which ranged from 10 to 
25°C and experimental low temperature treatment of 6 +- 1°C. 


16006 Thermopreference behavior of bluegill (Lepomis machro- 
chirus) subjected to restrictions in available temperature range. Bei- 
tinger, T.L. (Univ. of Wisconsin, Madison). Copeia; No. 3, 536- 
541(25 Aug 1977). 

Juvenile bluegill (Lepomis macrochirus) acclimated to 25°C 
occupied a temperature range of 29.5 to 33.1°C in laboratory prefer- 
ence studies. The midpoint of this range, 31.2°C, is considered an 
estimate of the final temperature preferendum for this species. Ex- 
periments were designed to determine (1) the behavioral response of 
bluegill to situations where available temperatures were either (a) 
greater or (b) less than their preferendum; and (2) whether a con- 
stant temperature approximately either 1°C above or below the 
limits of the occupied ange would influence thermoselection behav- 
ior by bluegill. When the temperature preferendum was unavailable, 
bluegill spent more than 92% of their time at the temperature nearest 
the preferendum. The availability of constant non-preferred tempera- 
tures appeared to have little influence on thermoselection behavior: 
median percent time spent at the two non-preferred temperatures, 
28.0 and 34.0°C, were 9.1% and 1.3%, respectively. In addition, a 
separate experiment demonstrated that of the two limits of the 
preferred range, the lower limit is most labile. These findings are 
related to the thermal ecology of the bluegill. 


16007 White sucker (Catostomus commersoni) embryo develop- 
ment, and early growth and survival at different temperatures. McCor- 
mick, J.H.; Jones, B.R.; Hokanson, K.E.F. (Environmental Protec- 
tion Agency, Duluth). J. Fish. Res. Board Can.; 34: No. 7, 1019- 
1025(Jul 1977). 

White suckers (Catostomus commersoni) were exposed from 
fertilization through hatching to seven constant temperatures from 
6.2 through 24.1°C. High percentages of apparently normal larvae 
hatched at temperatures from 9.0 through 17.2°C. Maximum percent 
hatch occurred at 15.2°C, while only a few normal larvae were 
produced at 6.2°C, and none at 24.1°C. Growth rates increased from 
near zero at 10.0°C to a maximum at 26.9°C. At 29.7°C growth fell 
below the maximum (P < 0.05), and the incidence of spinal deformi- 
ties was high. Death rates were uniformly low from 15.7 to 26.9°C 
and were significantly higher at 10.0 and 29.7°C (P < 0.05). The 
rate of net biomass gain for test groups was maximum at 26.9°C. Net 
rates of biomass gain declined progressively with temperatures 
below 26.9°C until by 10.0°C the rate of population growth became 
less than the rate of weight loss through deaths within the popula- 
tion. The temperature producing maximum hatching success, 15°C, 
was nearly 12°C lower than that providing for maximum growth 
and net biomass gain. Upper thermal 1-, 2-, and 7-day TL50O values 
for both newly hatched and swim-up larvae, when acclimated to 9 
and 10°C, were between 28 and 29°C. When acclimated to 15 and 
21°C, they were between 30 and 32°C. Lower 1-day TL50 tempera- 
ture values for both groups of larvae acclimated to 21°C were near 
3°C (<2.9), 2-day TLSO values were approximately 0.5°C higher, 
and 7-day values were 4.8°C for newly hatched larvae and 6.1°C for 
swim-up larvae. 


16008 Behavior of juvenile chinook salmon (Oncorhynchus 
tshawytscha) in relation to simulated thermal effluent. Gray, R.H.; 
Genoway, R.G.; Barraclough, S.A. (Battelle Pacific Northwest 
mn Richland, WA). Trans. Am. Fish. Soc.; 106: No. 4, 366-370(Jul 
1 ; 

Instantaneous responses of juvenile salmonids that encounter 
a simulated river-thermal plume interface were assessed in a model 
raceway with a thermal discharge. Fish movement and response to 
the discharge were recorded on videotape. Juvenile chinook salmon 
(Oncorhynchus tshawytscha) tested under three discharge condi- 
tions (no plume, ambient plume, and heated plume) avoided heated 
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plumes when plume AT’s were greater than 9° to 11°C above 
ambient. Fish occasionally oriented to the discharge current, but 
were not attracted to the thermal component of the plume when 
plume AT’s were below the avoidance level of 11°C. Fish did not 
pass to the lower end of the raceway when plume AT exceeded 9° to 
11°C. 


16009 Reproductive biology of rainbow and brown trout in a 
geothermally heated stream: the Firehole River of Yellowstone Nation- 
al Park. Kaya, C.M. (Montana State Univ., Bozeman). Trans. Am. 
Fish. Soc.; 106: No. 4, 354-361(Jul 1977). 

Geothermally heated waters discharged into the Firehole 
River increase downstream temperatures by about 10.5°C, and affect 
the reproduction of the resident brown and rainbow trout. Gross and 
histological comparisons of gonadal development and annual matu- 
ration cycles between trout from an upstream, unheated station and a 
station downstream in the warmest part of the river indicate that the 
two species respond differently to the heating of the stream. Brown 
trout from the unheated station reproduced well, with all adults 
examined having normally maturing gonads and young of the year 
abundant in the area by early summer. However, those from the 
warm station had poor reproductive success, with a low percentage 
of adults having normally maturing gonads, prespawning degener- 
ation of ova in some females, and very few young of the year evident 
in the area. Rainbow trout at the warm station reproduced success- 
fully and had changed their annual spawning time from spring to 
fall. In the warm, fertile waters of the Firehole River, this early 
spawning not only avoided the high temperatures that would prevail 
during the spring and early summer, but also enabled the young to 
grow through the winter. 


CHEMICALS METABOLISM AND TOXICITY 


16010 Urine analysis for detection of cadmium-induced renal 
changes, with special reference to b2-microglobulin. Shiroishi, K. 
(Toyama Inst. of Health, Japan); Kjellstrom, T.; Kubota, K.; Evrin, 
P.E.; Anayama, M.; Vesterberg, O.; Shimada, T.; Piscator, M.; 
Iwata, T.; Nishino, H. Environ. Res.; 13: No. 3, 407-424(Jun 1977). 

An analysis of total protein, B2-microglobulin, glucose, and 
cadmium was performed on urine samples from people with Itai-itai 
disease and glomerular kidney disease, as well as on samples from a 
reference group. Blind analyses of creatinine, protein, and cadmium 
performed in Japanese and Swedish laboratories correlated well, but 
there was a tendency toward systematic differences between the 
laboratories’ analyses of creatinine and protein. Within the range of 
the samples analyzed the difference was never larger than 30%. The 
use of three different methods of electrophoresis of urine proteins 
verified that the proteinuria in Itai-itai disease is tubular. On an 
average, urinary $2-microglobulin excretion among Itai-itai disease 
patients was 100 to 300 times higher than among the reference 
group, whereas total protein excretion was only 7 to 17 times higher. 
In a group of women with different degrees of cadmium exposure 
urinary excretion of proteins was evaluated with qualitative determi- 
nation of protein, electrophoresis, and radioimmunoassay of fo2- 
microglobulin. At slightly elevated 82-microglobulin excretion the 
first two methods gave negative results and it was concluded that 
radioimmunoassay of 82-microglobulin in urine is a sensitive indica- 
tor of cadmium-induced proteinuria. 


CELLS 
REFER ALSO TO CITATION(S) 15921, 15963 


16011 (RLO/2225/T16—35) Differences in lifespan and rate of 
turnover between phytohemagglutinin responsive cells of the bone 
marrow and of peripheral lymphoid organs. Press, O.W.; Rosse, C. 
(Washington Univ., Seattle (USA)). 1977. Contract EY-76-S-06- 
2225-016. 23p. Dep. NTIS, PC A02/MF AOI. 

Radioautographic analyses were performed on PHA stimulat- 
ed cultures of in vivo labeled cells obtained from mice previously 
injected with *H-TdR to selectively label either cells with a rapid 
renewal rate (RR) or a slow renewal rate (SR). PHA responsive 
cells in the bone marrow (BM) were found to be virtually all RR 
cells, whereas both RR and SR cells from lymph nodes (LN) and 
spleen (Spl) were stimulated by this mitogen. However, RR cells 
were proportionately more responsive to PHA than SR cells in all 
tissues examined. Only one out of 200 BM PHA blasts belonged to 
the SR subclass, whereas the RR/SR ratio was approximately 1/1 
for LN and 2/1 for Spl. Control experiments demonstrated that 
significant in vitro reutilization of *H-TdR from dying cells did not 
occur in the cultures. These results support a growing body of 
evidence that BM PHA responsive cells are precursor T cells which 
are known to have a rapid turnover rate. 


16012 Heavy metals and membrane functions of an alveolar 
epithelium. Gatzy, J.T. (Univ. of North Carolina, Chapel Hill). pp 
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15-39 of In Membrane toxicity. Miller, M.W.; Shamoo, A.E. (eds.). 
New York; Plenum Press (1977). 

From Membrane toxicity; Rochester, NY, USA (24 May 
1976). 


See CONF-7605165—. 

The anuran lung can be mounted as a planar sheet for 
assessment of bioelectric properties and solute and water permeation. 
The lung of the bullfrog exhibited a transmural electrical p.d. of 19 
mV (pleura positive), a resistance of 700 ohm cm? and a short-circuit 
current (I/sub sc/) of 27 ysa/cm?. I/sub sc/ reflected active Cl- 
secretion into the lumen by a transport mechanism located at the 
luminal border of the alveolar epithelial cell layer. Other halides and 
SCN” were secreted; other bathing solution ions and H2O followed 
the predictions for passive diffusion. Exposure of the luminal surface 
of the lung or disaggregated eqithelial cells to heavy metals revealed 
two patterns of response. HgCl, decreased I/sub sc/, cell ciliary 
motility and Q/sub O/sub 2/; CdCl. and NiCk inhibited only Q/sub 
O/sub 2/ and cilia. Effects of CdCl, were reversed by dimercaprol 
but not by albumin. SH agents limited but did not reverse HgCle 
toxicity. None of the metals altered osmotic flow across the lung 
even though most increased flow across the urinary bladder from the 
same species. The effects of HgCl on bioelectric properties reflected 
changes in ion permeation. HgChk followed by a SH compound 
stimulated I/sub sc/ and the pleural to lumen Cl” flux selectively. 
Without complexer, transient stimulation was followed by a decrease 
in I/sub sc/ and an indiscriminate increase in ion permeability. We 
conclude that responses to heavy metals separate functions of ciliat- 
ed cells from Cl transport by the non-ciliated epithelium. Further- 
more, non-specific cell damage by HgCbk can be limited by SH 
agents to a selective action on the Cl” pump. 


16013 Cell membranes in cytotoxicity. Allison, A.C.; Ferluga, J. 
(Clinical Research Centre, Harrow, Eng.). pp 231-246 of In Mem- 
brane toxicity. Miller, M.W.; Shamoo, A.E. (eds.). New York; 
Plenum Press (1977). 

From Membrane toxicity; Rochester, NY, USA (24 May 
1976). 


See CONF-7605165—. 

Silica particles are cytotoxic for macrophages because they 
damage the membranes around secondary lysosomes in which the 
particles are engulfed. Hydroxyl groups of silicic acid on the surface 
of the particles form hydrogen bonds with phosphate ester groups of 
phospholipids and disrupt a variety of natural and artificial mem- 
branes. Asbestos fibers induce secretion of hydrolytic enzymes from 
cultured macrophages. Magnesium hydroxide groups of chrysotile 
asbestos interact ionically with ionized sialic acid residues of mem- 
brane glycoproteins, increase passive cation flux and produce osmo- 
tic lysis. The terminal components of complement (C5b-C9) when 
inserted into the bilayer structure also increase passive cation flux 
and produce osmotic lysis. The small complement cleavage product 
C3a is lytic for several cell types, especially malignant cells. The 
mechanism by which specifically sensitized thymus-derived (T)- 
lymphocytes kill tumor cells is discussed. Plasma membranes from 
effector lymphocytes possess considerable cytolytic potential, which 
is dependent on the activity of a membrane-associated proteinase. 


16014 Altered drug permeability in mammalian cell mutants. 
Ling, V.; Carlsen, S.A.; Seel, Y.P. (Univ. of Toronto). pp 247-264 of 
In Membrane toxicity. Miller, M.W.; Shamoo, A.E. (eds.). New 
York; Plenum Press (1977). 

From Membrane toxicity; Rochester, NY, USA (24 May 
1976). 

See CONF-7605165—. 

The properties of colchicine uptake into Chinese hamster 
ovary cells were examined and found to be consistent with an 
unmediated diffusion mode. This uptake was stimulated several fold 
by metabolic inhibitors. The activation energy of colchicine uptake 
was found to be 19 kcal per mole; a similar value was obtained in 
cells stimulated by cyanide. Drug resistant mutants with greatly 
reduced colchicine permeability have been isolated. They displayed 
a pleiotropic phenotype, being cross-resistant to a variety of unrelat- 
ed compounds. The basis of this pleiotropy was due also to reduced 
drug permeability. Examination of the lipids and fatty acid: of 
parental and mutant cell membranes revealed no major differences. 
However, a 170,000 dalton surface glycoprotein was observed to be 
associated with colchicine resistance. This glycoprotein was postu- 
lated to be a modulator of drug permeability. All these data are 
consistent with the concept that mammalian cells are able to regulate 
the permeation of drugs entering by an unmediated diffusion process. 


PLANTS 
REFER ALSO TO CITATION(S) 14537, 15860 


16015 Polychlorinated biphenyls and their effects on photosyn- 
thesis and respiration. Sinclair, J.; Garland, S.; Arnason, T.; Hope, 
P.; Granville, M. (Carleton Univ., " Ottawa). Can. J. Zool.; 55: ‘No. 21, 
2679- 2684(1 Nov 1977). 
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The effects of short-term exposures to polychlurinated bi- 
phenyls were investigated using Chlorella vulgaris and isolated 
spinach chloroplasts as experimental material. When Chlorella were 
immersed in a Warburg-Buck medium to which 10 mM glucose had 
been added. Aroclor 1221 was found to cause a significant inhibition 
of the respiration rate at concentrations above 10°’ M. When Chlor- 
ella were immersed in the same Warburg-Buck medium to which no 
glucose had been added, Aroclor 1221 caused a stimulation of the 
respiration rate at concentrations above 10°° M. There appeared to 
be little effect on photosynthesis in Chlorella when Aroclor 1221 
was present even at concentrations as high as 10~* M. In contrast, 
oxygen evolution from isolated spinach chloroplasts using potassium 
ferricyanide as the electron acceptor was inhibited by Aroclor 1221. 
This inhibition was also apparent when the uncoupler ammonium 
chloride was present. Since there was no inhibition when photosys- 
tem I was examined on its own, it is suggested that Aroclor 1221 can 
inhibit photosynthesis in spinach chloroplasts at a site on the electron 
transport chain close to photosystem IL. 


16016 Uptake and distribution of mercury within higher plants. 
Beauford, W.; Barber, J.; Barringer, A.R. (Imperial Coll. of Science 
and Tech., London). Physiol. Plant.; 39: No. 4, 261-265(15 Apr 1977). 

The uptake and distribution of inorganic mercury (HgCl) 
within higher plants (Pisum sativum and Mentha spicata) was exam- 
ined using solution culture and radiotracer techniques. Plants were 
found to tolerate an external level of | mgHg/kg of solution but both 
physiological and biochemical processes were affected at 5 mgHg/ 
kg and 10 mgHg/kg. The uptake of Hg into plants grown in 
hydroponic solution was a function of external concentration. Over 
the concentration range considered the accumulation of Hg in the 
roots was linear on a log-log basis although the uptake of the 
element into the shoots appeared to be two-phased. The distribution 
of Hg in plants was asymmetrical with much greater amounts of the 
element in the roots than the shoots. Although the level of Hg 
increased generally in plant tissues with increasing external levels, 
the proportion retained in the roots, relative to the shoots, was 
constant (approximately 95%). Two binding characteristics of the 
Hg within plant tissue were detected. A major proportion of Hg was 
tightly bound, being unaffected by treatment with ethanol and 
hydrochloric acid. The remaining Hg in the tissue was removed by 
either water or hydrochloric acid treatment. Cell fractionation indi- 
cated that the major binding component of Hg in plant tissues was 
the cell wall. 


INVERTEBRATES 


16017 Uptake of copper and lead by a metal-tolerant isopod 
Asellus meridianus Rac. Brown, B.E. Freshwater Biol.; 7: No. 3, 235- 
244(Jun 1977). 

Asellus meridianus from sites on the rivers Hayle and Gannel 
accumulates both copper and lead from experimental solutions: 
tolerant animals also accumulate copper and lead from metal-en- 
riched food. Copper-tolerant animals accumulated up to 6.8 wg mg™! 
copper after feeding on a copper-enriched diet for 12 days whereas 
non-tolerant animals showed no evidence of copper accumulation 
from food and no survivors remained after 8 days. Lead-tolerant 
animals accumulated up to 28 yg mg™' lead during a 14-day expo- 
sure to a lead diet: non-tolerant animals showed no accumulation of 
lead from food and no live animals remained after 10 days. A marked 
difference in the storage forms of copper is observed in the hepato- 
pancreas of copper-tolerant isopods, as compared with non-tolerant 
animals, when samples are taken from natural populations. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 15900, 15905, 15969, 16004 


16018 Uptake and clearance of petroleum hydrocarbons in the 
ringed seal, Phoca hispida. Engelhardt, F.R. (Univ., Ottawa); Geraci, 
en Smith, T.G. J. Fish. Res. Board Can.; 34: No. 8, 1143-1147(Aug 
1977). 

Ringed seals, Phoca hispida, showed rapid absorption of 
hydrocarbons from Norman Wells crude oil into body tissues and 
fluids when exposed by both immersion and ingestion. Relatively 
low but significant levels were found in tissue, blood, and plasma. 
Levels in bile and urine were high, indicating these to be routes of 
excretion. 


16019 Evaluation of tests with early life stages of fish for predict- 
ing long-term toxicity. McKim, J.M. (Environmental Protection 
hd Duluth). J. Fish. Res. Board Can.; 34: No. 8, 1148-1154(Aug 

Partial and complete life-cycle toxicity tests with fish, involv- 
ing all developmental stages, have been used extensively in the 
establishment of water-quality criteria for aquatic life. During ex- 
tended chronic exposures of fish to selected toxicants, certain devel- 
opmental stages have frequently shown a greater sensitivity than 
others. In 56 life-cycle toxicity tests completed during the last 
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decade with 34 organic and inorganic chemicals and four species of 
fish, the embryo-larval and early juvenile life stages were the most, 
or among the most, sensitive. Tests with these stages can be used to 
estimate the maximum acceptable toxicant concentration (MATC) 
within a factor of two in most cases. Therefore, toxicity tests with 
these early life stages of fish should be useful in establishing water- 
quality criteria and in screening large numbers of chemicals. 


16020 Methylmercury poisoning in the harp seal (Pagophilus 
groenlandicus). Ronald, K. (Univ. of Guelph, Ont.); Tessaro, S.V.; 
Uthe, J.F.; Freeman, H.C.; Frank, R. Sci. Total Environ.; 8: No. 1, 1- 
11(Jul 1977). 

Hematological and blood chemistry values were examined in 
harp seals (Pagophilus groenlandicus) exposed to daily oral dosages 
of methylmercuric chloride (MMC). Two seals, exposed to 0.25 mg 
MMC/kg body weight/day for 60 and 90 days, respectively, died 
not show abnormal blood values. Two other seals exposed to 25.0 
mg MMC/kg body weight/day died on day 20 and 26 of exposure. 
Blood parameters indicated toxic hepatitis, uremia and renal failure. 
Total mercury and methylmercury values in the tissues of the 
experimental animals indicated that harp seals can tolerate high 
levels of mercury in the brain and that the observed renal and 
hepatic dysfunction were related to the high accumulation of mer- 
cury in these tissues. Tests of renal function are useful in cases of 
severe methylmercury poisoning. 


16021 Frequency distributions of trace metal concentrations in 
five freshwater fishes. Giesy, J.P. Jr.; Wiener, J.G. (Savannah River 
Ecology Lab., Aiken, SC). Trans. Am. Fish. Soc.; 106: No. 4, 393- 
401(Sul 1977). 

Whole body concentrations of Cd, Cr, Cu, Fe, and Zn were 
determined for samples of chain pickerel (Esox niger), bluegill 
(Lepomis macrochirus), blueback herring (Alosa aestivalis), brook 
silverside (Labidesthes sicculus), and golden shiner (Notemigonus 
crysoleucas) from a 1,120-hectare impoundment near Aiken, South 
Carolina. Species differences in mean concentrations were found for 
all five elements. Frequency distributions of 23 species-element 
groupings were compared to the normal, lognormal, Weibull, and 
exponential distributions. The lognormal, normal, Weibull, and expo- 
nential distributions had the best fit to 57, 17, 26, and 0 percent of the 
species-element groupings, respectively. Four of the 23 species- 
element groupings departed significantly from all four of the distri- 
butions, primarily as a result of strong positive skewness. All species 
for which Cd and Cr were studied exhibited significant positi-/e 
skewness, while skewness was less pronounced for concentrations of 
Cu, Fe, and Zn. Most samples to which the Weibull distribution 
gave the best fit did not depart significantly from either the lognor- 
mal or normal distribution. Therefore, in most cases either the 
normal or lognormal distribution may be satisfactorily employed as 
statistical models of frequency distributions of trace metal concentra- 
tions in fishes. Known required elements (Cu, Fe, and Zn) tended 
more towards normality than Cd and Cr, which followed lognormal 
distributions. 


16022 Chlorine toxicity to eggs and larvae of five Chesapeake 
Bay fishes. Morgan, R.P. II; Prince, R.D. (Univ. of Maryland, 
Solomons). Trans. Am. Fish. Soc.; 106: No. 4, 380-385(Jul 1977). 

Eggs and larvae of white perch (Morone americana), striped 
bass (Morone saxatilis), and blueback herring (Alosa aestivalis) and 
eggs of Atlantic silversides (Menidia menidia) and tidewater silver- 
sides (M. beryllina) were exposed to various residual chlorine levels 
for preestablished periods. Almost all LC5O values fell between 0.20 
to 0.40 ppM of total residual chlorine for eggs, and between 0.20 to 
0.32 ppM for larvae. Age-related effects in sensitivity to chlorine 
were observed. Abnormal larvae issued from blueback herring eggs 
exposed to low chlorine concentrations. 


16023 Effect of chronic exposure to nitrogen dioxide on collagen 
content in lung and skin of guinea pigs. Drozdz, M.; Kucharz, E.; 
Szyja, J. (Silesian Medical School, Sosnowiec, Poland). Environ. 
Res.; 13: No. 3, 369-377(Jun 1977). 

The influence of nitrogen dioxide on the connective tissue of 
guinea pigs was studied after 180 days (8 hours per day) of exposure 
at a concentration of 2 mg/m*. The long-term exposure induced a 
decrease of total collagen content in lung tissue, and an increase in 
skin as well as an increase of collagen catabolite levels in blood 
serum and urine. The increase of soluble fractions of collagen and 
the decrease of insoluble ones was found in skin of the exposed 
animals. Morphological studies showed nitrogen dioxide-induced 
emphysema and damage in bronchioli of the lungs and some degen- 
erative skin changes. The results obtained suggest the inhibition of 
collagen maturation and/or activation of its catabolism as the main 
mechanism of nitrogen dioxide-induced connective tissue damage. 


16024 Outbreak of minamata disease (methyl mercury poisoning) 
in cats on Northwestern Ontario reserves. Takeuchi, T. (Kumamoto 
Univ., Japan); D'Itri, F.M.; Fischer, P.V.; Annett, C.S.; Okabe, M. 
Environ. Res.; 13: No. 2, 215-228(Apr 1977). 
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Pathological, histochemical, and analytical studies have con- 
firmed the presence of Minamata Disease in at least one of two cats 
that lived on or near Indian Reserves in Northwestern Ontario, 
Canada. These symptoms parallel the Japanese experience in the 
1950s and raise ominous health considerations for the Indians who 
share their diet of fish. After being fed a diet that primarily consisted 
of fish from the English River, one cat developed such acute 
neurological symptoms as an ataxic gait, other abnormal movements, 
uncontrolled howling, and seizures. The total mercury analyses 
showed high levels in all tissues with 16.4 mg/kg in the brain 
comparable with symptomatic cats in Japan. A second cat that 
appeared normal had 6.9 mg/kg in its brain tissues, and pathological 
studies confirmed the presence of latent Minamata Disease. 


16025 Liver endoplasmic reticulum: target site of halocarbon 
metabolites. Reynolds, E.S. (Peter Bent Brigham Hospital, Boston). 
pp 117-137 of In Membrane toxicity. Miller, M.W.; Shamoo, A.E. 
(eds.). New York; Plenum Press (1977). 

From Membrane toxicity; Rochester, NY, USA (24 May 
1976). 

See CONF-7605 165—. 

Initial injury produced by exposure of rats to carbon tetra- 
chloride, halothane, vinyl chloride or trichloroethylene appears to 
involve the endoplasmic reticulum. First, there is dispersion of the 
ergastoplasm, then vacuolization and degranulation of the rough 
endoplasmic reticulum with concomitant retraction of the smooth 
endoplasmic reticulum into tightly clumped tubular aggregates. In 
addition, membranes in these tubular aggregates seem to undergo 
supra-molecular disassembly. Along with this structural disorganiza- 
tion, functional capacity of the organelle diminishes. Activation of 
these halocarbons to toxic species by functional elements of the 
endoplasmic reticulum is indicated by the enhancement of their 
toxicity by pretreatment with chemicals which induce components 
of the mixed function oxidase system and by the formation of certain 
metabolites and/or covalently bound products. Insight into the mo- 
lecular mechanisms of membrane injury brought about by these 
halocarbon hepatotoxins has been provided by the characterization 
of chemical changes produced, such as increased lipid diene conju- 
gate content, and the patterns of enzyme deactivation. 


16026 Effects of neomycin on polyphosphoinositides in inner ear 
tissues and monomolecular films. Schacht, J.; Lodhi, S.; Weiner, N.D. 
(Univ. of Michigan, Ann Arbor). pp 191-208 of In Membrane 
toxicity. Miller, M.W.; Shamoo, A.E. (eds.). New York; Plenum 
Press (1977). 

From Membrane toxicity; Rochester, NY, USA (24 May 
1976). 

See CONF-7605165—. 

The effect of neomycin on polyphosphoinositides was studied 
in vivo and in vitro. In vivo, the incorporation of *Pi into 
phosphatidylinositol phosphate and phosphatidylinosito! diphosphate 
was measured in inner ear tissues. Concentrations of neomycin 
which decreased the electrophysiological response of the cochlea to 
sound stimulation also decreased labeling of phosphatidylinositol 
diphosphate. In vitro experiments with brain tissues and 
polyphosphoinositide extracts indicated a direct interaction between 
the lipids and neomycin. Neomycin interacts strongly with monomo- 
lecular films of polyphosphoinositides. The interaction appears to be 
complex and is a function of neomycin concentration in the subphase 
and surface pressure of the film. Condensation of the 
polyphosphoinositide film is favored at low neomycin concentrations 
and low film pressures while expansion of the film is favored at high 
neomycin concentrations and high film pressures. The interactions of 
neomycin with other negatively charged films (phosphatidy] inositol 
and phosphatidyl serine) are much weaker, particularly at low 
neomycin concentrations. The metabolic and physiological conse- 
quences of the neomycin/polyphosphoinositide interaction are dis- 
cussed in regard to the ototoxicity of the drug. 


16027 Chronic methylmercury exposure in the monkey (Macaca 
mulatta). Luschei, E.; Mottet, N.K.; Shaw, C.M. Arch. Environ. 
Health; 32: No. 3, 126-131(1977). 

Small daily doses of methylmercury hydroxide were adminis- 
tered to rhesus monkeys for periods of up to 17 months. Behavioral 
tests of peripheral vision and of the accuracy and rapidity of hand 
movements did not disclose any early subtle deficits preceding the 
onset of obvious signs of neurotoxicity. These signs appeared sud- 
denly and involved reduced food intake (anorexia), clumsiness of 
jumping, loss of fine control of the digits, and uncoordinated masti- 
cation. With a constant daily dose of 0.1 mg/kg or less, blood 
concentration of mercury reached a peak after about 2 months, and 
then decreased to about half the peak value. Subsequently, increas- 
ing the daily dose level above 0.1 mg/kg (range of 0.12 to 0.21 mg/ 
kg) produced an increase of blood concentration which tended to 
stabilize in the range of 2.0 to 2.5 ppM. After several months at these 
elevated concentrations all animals exhibited signs of neurotoxicity. 


16028 Mucociliary transport in chickens infected with Newcastle 
disease virus and exposed to sulfur dioxide. Wakabayashi, M.; Bang, 
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B.G.; Bang, F.B. (Johns Hopkins Univ., Baltimore). Arch. Environ. 
Health; 32: No. 3, 101-108(1977). 

Mucociliary transport was studied in the nasal mucous mem- 
branes and sinuses of 3-week-old chickens which were either ex- 
posed to sulfur dioxide (SOz2), infected intranasally with the meso- 
genic strain of Newcastle disease virus (NDV), or exposed to SO 
after NDV infection. A newly developed apparatus was used to 
follow intranasal transport rates over time in the same animal, and to 
follow sinus transport rates over time in a separate group of animals. 
Intermittent exposure to concentrations of 1.4 to 66.0 ppM SO: 
produced peaks of increased intranasal transport time, with interven- 
ing recovery periods. This suggests a homeostatic mechanism. 
Transport was also decelerated in the sinus when concentrations of 
SO. were above 10 ppM. NDV infection produced decelerated 
intranasal transport rates but did not decelerate sinus rates. Com- 
bined NDV and SO, interacted to produce persistent deceleration of 
the intranasal transport rate. In the sinus, the combination seemed to 
counteract the decelerating effect of SO2 alone, suggesting a separate 
mechanism of homeostasis. 


16029 Prevention by copper of cadmium sequestration by metal- 
lothionein in liver. Irons, R.D.; Smith, J.C. (Univ. of Rochester, NY). 
Chem. -Biol. Interact.; 15: No. 3, 289-294(Nov 1976). 

Following chronic CdCl, administration to rats, more than 
98% of the metal in liver supernatant is bound to the low molecular 
weight binding protein, metallothionein. Simultaneous administra- 
tion of high doses of Cd and copper salts result in an increase in 
toxicity which is accompanied by a failure of Cd sequestration by 
metallothionein in vivo. This may be due to an aggregation of 
metallothionein which has been observed in the presence of copper 
in vitro. 


MAN 
REFER ALSO TO CITATION(S) 15719, 15968, 15970, 15997 


16030 Health aspects of burning coal with a high arsenic content. 
II. Hearing changes in exposed children. Bencko, V.; Symon, K.; 
Chladek, V.; Pihrt, J. (Charles Univ., Prague). Environ. Res.; 13: No. 
3, 386-395(Jun 1977). 

Hearing changes were analyzed after audiometric and clinical 
otorhinolaryngological examination of a group of 56 10-year-old 
children residing near a power plant burning local coal of high 
arsenic content. The results of both audiometric and clinical exami- 
nation were compared with those of a control group numbering 51 
children of the same age living outside the polluted area. The highly 
standardized audiometric and clinical examinations were completed 
with a questionnaire analysis concerning the personal medical histor- 
ies of the children. The data obtained were elaborated statistically by 
means of the chi? text. It was found that in the case of air conduc- 
tion, important hearing losses were found at frequencies of 125, 250, 
and 8000 Hz, especially at the lowest frequency range. Significant 
degrees of hearing loss were found in bone conduction as well as in 
the corresponding ranges of frequencies. The results of clinical 
examination including the vestibular one are discussed in detail. 
While an assumed influence of the anamnestic presence of middle ear 
inflammation is fully documented in the control group, such does not 
appear in the exposed group. The high statistical significance of the 
hearing impairments bound to points to a very low probability of 
their being only an “accidental” finding. The possibility of central 
damage to the ear cannot yet be excluded. 


16031 Cadmium and zinc relationships in kidney cortex, liver, 
and pancreas, Elinder, C.G.; Piscator, M.; Linnman, L. (Karolinska 
Inst., Stockholm). Environ. Res.; 13: No. 3, 432-440(Jun 1977). 

Zinc and cadmium have been determined in kidney cortex, 
liver, and pancreas from 292 subjects autopsied in Stockholm, 
Sweden. In the liver and pancreas zinc was found to have a normal 
frequency distribution, average 45.3 ug/g and 26.9 ug/g wet wt, 
respectively. The concentrations of zinc in these two organs were 
constant regardless of age at death. Zinc was shown to accumulate 
with age in the kidney cortex in a way similar to cadmium, and had a 
log-normal distribution. The calculation of the regression line be- 
tween individual cadmium concentrations below 60 ug/g and zinc 
concentrations gave a slope constant of 0.61 (Y/sub Zn/ = 0.61 X/ 
sub Cd/ + 24.4), which corresponds to a nearly equimolar increase 
of zinc. The concentrations of "physiological zinc,” i.e., total zinc 
minus the zinc related to cadmium, were normally distributed (anti x 
= 24.6 ug Zn/g) and did not change with age. Furthermore, data on 
dry weight/wet weight ratios and ash weight/dry weight ratios in 
relation to age are presented. 


16032 Correlation of human placental enzymatic activity with 
trace metal concentration in placentas from three geographical loca- 
tions. Karp, W.B.; Robertson, A.F. (Medical Coll. of Georgia, 
Augusta). Environ. Res.; 13: No. 3, 470-477(Jun 1977). 

Fifty-eight placentas from three cities were assayed for the 
activities of carnitine palmityl-transferase, steroid sulfatase, benzpyr- 
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ene hydroxylase, (NAD*) isocitric dehydrogenase, and (NADP* ) 
glucose-6-phosphate dehydrogenase. Trace metal analyses were also 
performed. There were significant differences in enzymatic activities 
between cities which correlate with the trace metal levels. 


16033 Dose: response analysis of cadmium-induced tubular pro- 
teinuria. Kjellstrom, T. (Karolinska Inst., Stockholm); Evrin, P.E.; 
Rahnster, B. Environ. Res.; 13: No. 2, 303-317(Apr 1977). 

The study covered 240 male and female workers exposed to 
cadmium oxide and nickel hydroxide dust in a Swedish battery 
factory. The control group comprised 87 unexposed males. Air 
samples from the plant showed the present exposure level to be 
about 50 pg Cd/m* air. Cadmium-induced effects were studied by 
measuring urinary B2-microglobulin excretion. Urinary B2-microglo- 
bulin concentration followed a log-normal distribution in the refer- 
ence group with a geometric mean of 84 yg/liter (adjusted to a 
specific gravity of 1.023). In the group of 185 persons continuously 
exposed to cadmium dust in the work environment, the prevalence 
of increased urinary 82-microglobulin excretion increased with em- 
ployment time. The prevalence was 19 percent for the workers with 
6 to 12 years of exposure to about 50 pg Cd/m* as compared to 3 
percent for those in the reference group. Smokers had about three 
times higher prevalence than nonsmokers. 


16034 Urinary £2-microglobulin excretion among people exposed 
to cadmium in the general environment. Kjellstrom, T. (Karolinska 
Inst., Stockholm); Shiroishi, K.; Evrin, P.E. Environ. Res.; 13: No. 2, 
318-344(Apr 1977). 

In a cadmium-exposed area, 138 farming women between 51 
and 60 years of age and 40 reference women in the same age group 
were studied. Cadmium exposure was estimated from data on cadmi- 
um concentration in the individual farm's rice production, and on 
individual residence times. Possible cadmium exposure from the 
consumption of river water was also taken into account. The aver- 
age urinary cadmium concentration was about twice as high in the 
exposed group as in the reference group. Cadmium levels in the 
blood among the exposed persons were also considerably elevated. 
Urinary 82-microglobulin excretion was measured quantitatively as 
an indicator of renal tubular changes. Increased excretion was 
strongly related to residence time in the exposed area as well as to 
the use of contaminated river water in the household. Among the 35 
women who had lived only at one place within the exposed area and 
who had not consumed river water, there was a tendency toward 
increased B2-microglobulin excretion with an increased cadmium 
level in rice and increased residence time. There was also a correla- 
tion between cadmium levels in the blood and £2-microglobulin 
excretion. 


16035 Induced rhinovirus infection under controlled exposure to 
sulfur dioxide. Andersen, I. (Aarhus, Univ., Denmark); Jensen, P.L.; 
Reed, S.E.; Craig, J.W.; Proctor, D.F.; Adams, G.K. Arch. Environ. 
Health; 32: No. 3, 120-126(1977). 

The interaction between short-term sulfur dioxide (SO2) expo- 
sure and experimentally induced rhinovirus infection was studied in 
thirty-two volunteers divided into two groups balanced with respect 
to age, antibody levels, and nasal mucous flow rates. One group was 
exposed to SO at the threshold limit value (TLV) of 5 ppM during 4 
hours; the other group served as controls exposed to pollution-free 
air under the same conditions. The SO. exposure caused a 50% 
decrease in nasal mucous flow rate in the anterior parts of the nose, 
but there was no difference in the number of colds which developed 
in the two groups. The group exposed to SO. had fewer symptoms 
and a possibly shorter incubation period (P = .06), and virus 
shedding was at a lower level but more persistent than in the control 
group. No differences were found in antibody response. The rhino- 
virus infection in the control group caused a gradual decrease in 
nasal mucus flow rate starting 2 days after the virus instillation, and 
after 5 days the rate was less than half its initial value. For future 
experiments on the interaction between airborne pollutants and 
rhinovirus infections, a virus challenge by aerosol inhalation is 
recommended. Our study supports an earlier observation that 
growth of influenza virus in the nasal cavity of mice was inhibited by 
exposure to SOz concentrations of 6 or 20 ppM. 


16036 Effects of ozone exposure in Canadians and Southern 
Californians. Hackney, J.D. (Rancho Los Amigos Hospital, 
Downey, CA); Linn, W.S.; Karuza, S.K.; Buckley, R.D.; Law, D.C.; 
Bates, D.V.; Hazucha, M.; Pengelly, L.D.; Silverman, F. Arch. 
Environ. Health; 32: No. 3, 110-116(1977). 

Comparison of published reports on physiological effects of 
exposure to ozone (Os) suggests that Canadians are more reactive 
than southern Californians. Responses of subjects and experimental 
methods were compared in a cooperative investigation of this appar- 
ent difference in reactivity. Four Canadians and four Californians 
were exposed to 0.37 ppM Os in purified air at 21°C and 50% 
relative humidity for 2 hours with intermittent light exercise. Expo- 
sures to purified air alone served as controls. Responses of subjects 
were similar to those observed previously: Canadians on the average 
showed greater clinical and physiological reactivity to exposure than 
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did Californians who were no more than minimally reactive. Canadi- 
ans also showed larger increases in erythroycte fragility following 
exposure. No methodological differences sufficient to explain differ- 
ent results of previous studies were found. Although other possible 
explanations have not been ruled out entirely, adaptation of southern 
Californians to chronic ambient Os exposure is a rational hypothesis 
to explain these results. 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


16037 (AD-A—042133) Cytochemical study related to laser ap- 
plication. Annual progress summary report 1 February 1976—30 Janu- 
ary 1977. Tsou, K.C. (Pennsylvania Univ., Philadelphia (USA). 
Harrison Dept. of Surgical Research). 19 Jul 1977. Contract 
DAMDI7- 7410-4143. 12p. NTIS PC A02/MF AO1. 

The damage of CO2 laser to cornea of Rhesus monkey has 
been studied by cytochemical enzyme methods suitable for electon 
microscopy. NADH diaphorase is used as the marker enzyme for 
this study. New Na -K ATPase methods have been developed. It is 
proposed to study the endothelial damage of cornea by these new 
methods. 


16038 (AD-A—043023) Evaluation of the potential retinal haz- 
ards from optical radiation generated by electric welding and cutting 
arcs December 1975—April 1977. Nonionizing radiation protection 
special study. Marshall, W.J.; Sliney, D.H.; Lyon, T.L.; Krial, N.P.; 
Del Valle, P.F. (Army Environmental Hygiene Agency, Aberdeen 
Proving Ground, Md. (USA)). 16 Aug 1977. 268p. (USAEHA—42- 
0312-77). NTIS PC Al2/MF AOl1. 

A special study of the potential retinal hazards from direct 
viewing of various welding processes was conducted by the US 
Army Environmental Hygiene Agency as part of a cooperative 
effort with the American Welding Safety Committee on Safety and 
Health of the Project Committee on Radiation. It was determined 
that potentially hazardous levels of visible radiation were emitted by 
all of the welding processes that were evaluated and that recom- 
mended filter shade numbers were generally adequate. These pro- 
cesses included: gas tungsten arc welding, flux cored arc welding, 
plasma arc cutting, plasma arc welding and shielded metal arc 
welding. 


16039 Taking account of weather conditions when making immis- 
sion prognoses. Thomassen, H.G. Tech. Ueberwach.; 18: No. 7/8, 240- 
243(Jul 1977). (In German). 

In airports, the weather conditions determine the direction of 
approach and takeoff and thus the region with the highest flight 
noise levels. In industrial plants, on the other hand, the weather 
conditions determine damping effects occurring in addition to geo- 
metrical propagation damping and air absorption, but also the partial 
or complete removal of shields. For immission prognoses, the VDI 
guideline 2714 therefore proposes to use noise paths with a curvation 
radius R = 5 km for calculation. For a verifiable prognosis of noise 
immissions, the boundary conditions assumed should be weather 
conditions which permit measurements as reproducible as possible, 
or else the boundary conditions introduced into the calculations 
should correspond to these weather conditions. 


16040 Calculating the immission from the emission. Tegeder, K. 
Tech. Ueberwach.; 18: No. 7/8, 235-239(Jul 1977). (In German). 

Industrial plants with a large emitted acoustic power (e.g. 
power plants, isolated chemical plants) may present an acoustic 
nuisance over a distance of 1,000 m. To prove that limiting values 
have been kept or detect the noise sources responsible for excess 
values, sound emission and immission maesurements are combined 
by a sound propagation calculation. Apart from the determination of 
the level of assessment, there are other results of acoustic plant 
analysis: The possibility to opimize noise reduction measures and to 
update the plant with regard to noise emission. 


16041 Methods to determine the emitted acoustic power. Melke, 
J. Tech. Ueberwach.; 18: No. 7/8, 245-251(Jul 1977). (In German). 

In n.any cases, immission control according to the TA Luft is 
impossible, and g technique combining noise emission measurements 
near the source with noise propagation calculations is applied in- 
stead. For this reason, the measurement of the acoustic power of the 
noise emitted is gaining in importance. The usual methods for the 
acoustic analysis of large plants are described and compared with 
regard to their applicability. Problems of evaluation and judgement 
are not gone into. 


16042 Tasks and the position of experts in the licensing proce- 
dure according to the Act on Protection against Nuisances. Schmitz, 
H.T. Tech. Ueberwach.; 18: No. 7/8, 253-256(1977). (In German). 

An expertise in the licensing procedure may only be asked for 
in order to ascertain facts relevant to the decision which cannot be 
acquired in another way. The expert has to have the appropriate 
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know-how and he has to be independent. Previous activities for 
somebody participating in the procedure can speak against impartial- 
ity. In the contract, which has to be a work contract, the concrete 

uery formulations with regard to the matter to be testified on 
ye also the method to be applied), professional secrecy and 
reimbursement have to be stipulated. The expertise has to put the 
authority in a position to form its own judgment, and it has to 
occupy itself with prevailing and deviating opinions and methods. If 
an organization of experts is to make the expertise, then the organi- 
zation decides which expert takes on the task. The authority retains 
the right to dispose of the expertise, the author keeps the personal 
copyright. Whether the authority grants access to the expertise, e.g. 
to those objecting, it decides at its own discretion. The expert is 
bound to secrecy with regard to all insight obtained into the oper- 
ation and business position in the course of elaborating the expertise. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 15965 


16043 (CONF-770108—, pp 61-76) Municipal sludge manage- 
ment: problems and research and development. Ehreth, D.J. (Environ- 
mental Protection Agency, Washington, DC). 1977. 

From Conference on evaluation of current developments in 
municipal waste treatments; Baltimore, MD, USA (26 Jan 1977). 

In Evaluation of current developments in municipal waste 
treatment. 

Of the utilization/disposal options available for sludge, each 
has its own specific set of environmental problems. To implement 
any policy requires that solutions be developed for a number of 
problems that presently inhibit sludge management. These problems 
can be summarized and categorized into four general areas of 
research needs: (1) public health issues, (2) technological factors, (3) 
intermedia issues, and (4) social/economic/institutional factors. The 
Environmental Protection Agency's sludge management research 
and development program encompasses four major technical areas: 
processing and treatment, utilization, disposal, and health and eco- 
logical effects. The primary objective of the program is to develop 
new and improved technology and management schemes that will 
enable communities to solve problems associated with the residues 
or by-products of wastewater treatment in a cost effective and 
environmentally acceptable manner. 


16044 Fever of undetermined etiology after cleaning of steam 
turbine condensers. Deubner, D.C. (Public Health Services, Atlanta); 
Gilliam, D.K. Arch. Environ. Health; 32: No. 3, 116-120(1977). 

Two outbreaks of a febrile syndrome marked by chills, head- 
aches, myalgia, nausea, and malaise occurred in workers who had 
cleaned the steam condensers of electric power turbines. Mean 
incubation period was 38 hours. Twenty-two of twenty-three ex- 
posed men became ill. Clinical and environmental investigation 
failed to reveal the etiology of the outbreaks. The circumstances and 
clinical syndrome have points of similarity to fever following inhala- 
tion of metal fumes and low-grade, stained cotton dust, and to 
Pontiac fever. 


GEOSCIENCES 


GEOLOGY AND HYDROLOGY 


16045 (Y/OWI/SUB—4310) Comments: geologic field trip, 
Chatsworth, Georgia talc district. Gonzales, S.; Wenner, D.B. (Geor- 
gia Univ., Athens (USA). Dept. of Geology). 5 Oct 1975. Contract 
W-7405-ENG-26. 9p. Dep. NTIS, PC A02/MF AO1. 

This visit investigated the local geology in several mine 
workings belonging to the Southern Talc Company. These mines 
were the Earnest Mine and the Rock Cliff Mine; nearby surface 
exposures along Cohutta Mountain were also studied. (DLC) 


16046 Flow properties of porous media: a random network ap- 
proach. Madden, T.R. (Massachusetts Inst. of Tech., Cambridge). 
EOS, Trans., Am. Geophys. Union; 57: No. 12, 1005(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Studies of simply connected random networks that model 
transport phenomena in porous media show that the aggregate flow 
properties are related to the geometric mean of the flow properties 
of the individual elements. This result can be used to predict the 
flow properties of porous media given the width distribution of the 
pore channels. It also leads to a simple relationship between electri- 
cal conductivity and porosity. When the channel lengths have a 
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wide distribution, as can occur when cracks are dominant, the 
interconnections are not simple, and modifications to the geometric 
mean estimate are necessary. A rather simple model of the intercon- 
nection between cracks of different length scales gives reasonable 
predictions of the flow properties, but making such predictions 
requires knowledge of a two dimensional distribution function, the 
crack length-width distribution. 


16047 Evidence for very small hot spots in the eastern Pacific 
and the problem of basalt discharge episodicity. Vogt, P.R. (Naval 
Research Lab., Washington, DC); Hey, R.N. EOS, Trans., Am. 
Geophys. Union; 57: No. 12, 1015(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Several seamount chains in the northeast Pacific have previ- 
ously been identified as hot spot traces. Actually there are five or 
more additional elongate clusters or chains of seamounts and knolls 
in the relatively well-surveyed Pacific north of 15°N. The trends of 
these chains are tested here against the fixed hot spot hypothesis and 
the Pacific/mantle motion deduced from major hot spots. Northeast 
Pacific chains are typically 200 to 400 km apart; in the Juan de Fuca 
Ridge area a number of short chains trend northwest and are spaced 
only 30 km apart. If Pacific chains were formed by steady plate/ 
mantle motion over fixed hot spots: basalt discharge has been ex- 
tremely episodic. Pulses of intense activity lasting of the order 0.5 to 
5 m.y. have generated sub-chains 50 to 500 km in length. Maximum 1 
m.y. average discharge rates range from less than 10~* km*/yr for 
small N.E. Pacific hot spots to 107! km*/yr for large Polynesian 
ones. Small hot spot discharge remains at zero for several m.y. In the 
episodic sub-chains, the taller and more massive volcanoes tend to be 
formed early in each episode. It is proposed that inverted-teardrop 
shaped mantle "blobs” of various sizes are released from the source 
region at intervals of 1 to 10 m.y. Some consequences of this and 
alternative models will be examined. 


16048 Project ‘Geotectonic Atlas of Northwest Germany’. 
Bender, F. (Bundesanstalt fuer Geowissenschaften und Rohstoffe, 
Hannover (Germany, F.R.); Niedersaechsisches Landesamt fuer Bo- 
denforschung, Hannover (Germany, F.R.)). pp 5-8 of In Compendi- 
um 76/77. Bd. 1. DGMK-Vortraege. Klamann, D.; Asinger, F.; 
Boigk, H.; Oelert, H.H.; Peters, W. (eds.). Leinfelden-Echterdingen, 
Germany, F.R.; Industrieverl. von Hernhaussen (1976). (In German) 

From 4. joint meeting of the Deutsche Gesellschaft fuer 
Mineraloelwissenschaft und Kohlechemie e.V.; Salzburg, Austria (4 
- 6 Oct 1976). 

This Geotectonic Atlas of Northwest Germany will comprise 
structural contour maps of the Quaternary base and of selected 
horizons of the Tertiary, Mesozoic, and upper Paleozoic (scale 
1:200,000). In addition, geological maps of the Pre-Quaternary and 
Pre-Cretaceous strata are planned. Maps at a scale 1:500,000 shall 
give a general synopsis. An explanator booklet will be attached to 
the map which will consist of 180 sheets. The compilation of the 
Atlas will take several years; to begin with, only sheets of the 
Tertiary and Cretaceous horizons will be published. 


16049 Prospective Geology - an answer to the environemtal prob- 
lems of the presence and of the future. Luettig, G. (Bundesanstalt fuer 
Geowissenschaften und Rohstoffe, Hannover (Germany, F.R.); Nie- 
dersaechsisches Landesamt fuer Bodenforschung, Hannover (Ger- 
many, F.R.)). Z. Dtsch. Geol. Ges.; 127: No. 2, 1-10(1976). (In 
German). 

No matter how one views the role of the geologist in over- 
coming problems with the environment, with shortage of natural 
resources, and with providing for the needs of human society, it is 
impossible to avoid one conclusion. Specifically, our generation is 
the first in mankind's history to have faced the question of the 
massive rather than localized exhaustibility of the geopotential. The 
geoscientists are to find a way through restriction and over barriers 
of the potential of the natural environment. Who else is able to 
evaluate features of the earth such as deposits of natural and energy 
resources, ground water, soil quality, and the geodynamic setting of 
particular parts of the earth’s crust. 


GEOPHYSICS 


16050 Mantle circulation with partial shallow return flow. Schu- 
bert, G. (Univ. of California, Los Angeles); Yuen, D.A.; Froidevaux, 
C.; Souriau, M. EOS, Trans., Am. Geophys. Union; 57: No. 12, 
1002(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Fully two-dimensional, analytic boundary layer solutions are 
used to model the thermal and mechanical structure of the oceanic 
upper mantle, when a shallow horizontal return flow helps to 
balance the lithospheric transport of mass from ridge to trench. The 
following processes are all incorporated in the solutions: horizontal 
and vertical advection of heat, vertical heat conduction, viscous 
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dissipation, adiabatic heating and cooling, buoyancy and the pressure 
and temperature dependent nonlinear rheology of olivine. Depth 
profiles of horizontal and vertical velocities and temperature are 
calculated for several ages of the ocean floor. Such solutions are 
used to construct accurate isotherm and streamline patterns within 
the rigid lithosphere and high shear, return flow asthenosphere of 
the oceanic upper mantle boundary layer. The effects of buoyancy 
= the adiabat are to widen the shear zone and increase the upward 
velocity. 


16051 Partial melt in the mantle: evidence from electrical conduc- 
tivity. Shankland, T.J. (Los Alamos Scientific Lab., NM); Waff, H.S. 
EOS, Trans., Am. Geophys. Union; 57: No. 12, 1005(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

For mantle regions of anomalously high electrical conductiv- 
ity (0.1 to 1.0 S/m) the conductivity is modeled by effective medium 
theory as a basalt melt fraction within a mainly olivine matrix. In 
order for the highly conducting melt to affect the bulk conductivity 
it must form interconnections; thus the very existence of mantle 
conductivity anomalies constitutes evidence for such interconnec- 
tions. Petrological data on the partial melting of peridotite strongly 
constrain the range of temperatures and melt fractions that can be 
used to yield an observed electrical conductivity. For example, a 
conductivity of 0.2 S/m at 15 kb (approximately 50 km depth) 
corresponds to a temperature of 1260°C and a melt fraction of 0.18 if 
the water content is 0.1 percent. Thus from measured conductivities 
alone it is possible to estimate temperature and the degree of partial 
melting in rift zones, volcanic belts, geothermal areas, and beneath 
the oceans where mantle conductivity anomalies have been found. 
Accuracy depends on accuracy of field measurements, properties of 
the melt phase, and water content; the model is insensitive to 
conductivity in the crystalline phase and to oxygen fugacity. 


SEISMOLOGY AND TECTONICS 
REFER ALSO TO CITATION(S) 16058 


16052 Changes in velocity and attenuation of P and S waves 
during deformation of granite. Lockner, D. (Geological Survey, 
Menlo Park, CA); Walsh, J.B.; Byerlee, J. EOS, Trans., Am. Geophys. 
Union; 57: No. 12, 1010(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

The seismic velocity and attenuation of P, S/sub perpendicu- 
lar/ and S/sub parallel/ waves traveling through a sample of West- 
erly Granite as it was deformed to failure under a confining pressure 
of 500 bars were measured. All waves were propagated in a direc- 
tion normal to the axis of maximum compression, with S/sub paral- 
lel/ polarized parallel to the axis and S/sub perpendicular/ polarized 
normal to it. All seismic velocities had decreased from 15 to 30 
percent by the time failure occurred. The amplitudes of the S/sub 
perpendicular/ and P waves decreased by about 30 percent. A 
remarkable result of the experiment is that the amplitude of the S/ 
sub parallel/ wave increased throughout the experiment until near 
failure. The amplitude at 90 percent failure strength was more than 
twice the value under hydrostatic pressure alone. These results were 
explained by analyzing how modulus and dissipation due to frictional 
sliding at cracks are affected by the anisotropic crack distribution 
developed by the axial stress. 


16053 Seismometrical observation in the Hakone Volcano, 1975. 
Ito, H.; Hakamata, K.; Hiraga, S. (Hot Spring Research Inst., 
Hakone, Japan). Bull. Hot Spring Res. Inst., Kanagawa Prefect.; 7: No. 
1, 1-10(1976). (In Japanese). 

The seismic activity of the Hakone Volcano and adjacent area 
from January to December, 1975, is described. Earthquakes with (S- 
P) time interval less than 5 sec recorded at Hakone Volcano Obser- 
vatory amount to 84 including 4 felt shocks. Many aftershocks 
followed the Izu-Hanto-Oki Earthquake on May 9, 1974, occurred 
along a fault system. The seismic activity migrated northward from 
the epicenter of the main shock to the Amagi Volcano. The earth- 
quake swarm in the Amagi Volcano took place in October, 1975, and 
then again migrated northward. 


16054 Relation between magnitude and duration time of earth- 
quakes at Hakone Volcano Observatory. Hiraga, S.; Ito, H. (Hot 
Spring Research Inst., Hakone, Japan). Bull. Hot Spring Res. Inst., 
Kanagawa Prefect.; 7: No. 1, 11-18(1976). (In Japanese). 

A determination of magnitude was studied based on the total 
time of oscillation (F-P) observed at the Hakone Volcano Observa- 
tory. Based on 150 local earthquakes and 70 volcanic microearth- 
quakes, an empirical relationship between the calculated magnitude 
and the total duration of events was formulated. The formula is a 
convenient method for quick estimation of magnitudes without 
record of the maximum amplitude and hypocentral distance of an 
earthquake. It is suggested that a wide range of magnitude including 
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tectonic earthquakes as well as volcanic microearthquakes could be 
estimated by the empirical formula. 


VOLCANOLOGY 


16055 Numerical analysis of lava lake cooling models. I. Descrip- 
tion of the method. Shaw, H.R. (Geological Survey, Menlo Park, 
CA); Hamilton, M.S.; Peck, D.L. Am. J. Sci.; 277: No. 4, 384- 
414(Apr 1977). 

A computer method for numerical solution of problems in 
transient heat flow was developed and applied to cooling models of 
Hawaiian lava lakes. This report and Part II by Peck, Hamilton, and 
Shaw apply the method to Alae lava lake as the first detailed test 
against a systematic program of temperature measurements in lava 
lakes carried out by the Hawaii Volcano Observatory. The method 
is neither a finite element nor finite difference method, as the 
terminology of numerical analysis is currently employed, though 
there are similarities to both. It is an adaptation of a computer 
method that is called the method of explicit cell balances. Input- 
output balances are computed between cells in a grid system simulat- 
ing the lava lake geometry. Computation explicitly performs the cell 
balances sequentially in the same way the “cooling wave” moves 
into the lava body without recourse to numerical solutions of sets of 
simultaneous equations. The procedure clearly identifies the physical 
processes governing thermal effects: the effects of the latent heat of 
crystallization, effects of rainfall permeating the lava surface, and 
effects of large variations in density and thermal conductivity. The 
accuracy of numerical approximations was tested against exact solu- 
tions for an extrusive sheet without sources. Deviations were less 
than 1°C in all cases. Agreement with data for Alae lava lake given 
in Part II indicates that the method can be used with good confi- 
dence for refinement of thermal properties and identification of heat 
transfer mechanisms in other lava lakes as well as for predictive tests 
of cooling histories for hypothetical systems involving complicated 
heat transfer mechanisms. 


16056 Numerical analysis of lava lake cooling models. II. Appli- 
cation to Alae lava lake, Hawaii. Peck, D.L. (Geological Survey, 
Reston, VA); Hamilton, M.S.; Shaw, H.S. Am. J. Sci.; 277: No. 4, 
415-437(Apr 1977). 

The previously reported numerical formulation of Shaw, 
Hamilton, and Peck using the method of explicit cell balances was 
applied to the cooling of Alae lava lake, Hawaii. Temperatures in 
this 15-m-thick, ponded basalt flow were measured over a 4-yr 
period from 1 week after it formed in August 1963 at a temperature 
of 1140°C until temperatures throughout the lake had fallen to 
below 100°C. Representative temperature profiles in the thicker 
central part of the lake can be reproduced with average deviations of 
21°C using one-dimensional models with a lake thickness of 14.6 m, 
a constant diffusivity of 0.006 cm’/sec, a latent heat of 90 cal/g, and 
a heat withdrawal of 620 cal/cm* of measured rainfall using the 
average measured density of basalt in the lake in the calculations. 
Average differences between computed and observed temperature 
profiles were decreased to 2°C by using all the following modifica- 
tions of the initial model: (1) diffusivity was allowed to vary accord- 
ing to the calculated increase of the heat capacity with temperature, 
the variations of the measured density of the lava with depth in the 
lake, and the variations of conductivity with temperature and lava 
porosity; (2) heat loss to rainwater was computed using the measured 
density structure of the lake; (3) the lake thickness was increased to 
14.9 m, a better approximation of the deepest part of the lake, and 
the latent heat of the basaltwas accordingly decreased; and (4) low 
conductivity and density values were assigned to one of the cells to 
simulate the highly vesicular and cavernous zones found at shallow 
depth in the lake. 


16057 Mixing model for andesitic volcanism. Eichelberger, J.C.; 
Gooley, R.; Nitsan, U.; Rice, A. (Univ. of California, Los Alamos). 
EOS, Trans., Am. Geophys. Union; 57: No. 12, 1024(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Andesite and dacite commonly contain partially melted pla- 
gioclase, resorted or reacted quartz, and mafic xenolithe (less than 1 
mm to 1 m) composed of plagioclase (An/sub 50 to 60/), pyroxene 
or hornblende, and minor amounts of glass, olivine (Fo/sub 70 to 80/ 
), and plagioclase (An/sub 80 to 90/). Texturally similar xenoliths 
occur in granodiorite. Petrologic data indicate that the xenoliths 
represent basalt magma quenched within active silicic magma cham- 
bers and that the silicic parent magma is rhyolite. Field relationships 
suggest that mixing is accomplished by convective stirring in sizea- 
ble chambers and that these chambers develop in regions of upward 
flux of basalt. It is proposed that: (1) basalt magma from the upper 
mantle provides heat for generating rhyolitic melt in the lower crust, 
(2) the resulting magma body continues to receive injections of 
basalt as it rises through the crust, and (3) the influence of tectonic 
setting on crustal residence time of the magma body controls to 
what degree the system is homogenized. This model is consistent 
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with elemental and isotopic composition of ingeous rocks and with 
thermal and hydrodynamic considerations. 


16058 Volcanoes as indicators of tectonic stress orientation: 
Aleutians and Alaska, Nakamura, K. (Tokyo Univ.); Jacob, K. EOS, 
Trans., Am. Geophys. Union; 57: No. 12, 1006(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Flank eruptions of polygenetic volcanoes are regarded as 
surface expressions of radial dikes. Therefore, the approximate pat- 
tern of radial dikes is revealed by the distribution of sites of flank 
eruptions. Bending of radial dikes into a preferred orientation reveals 
the maximum horizontal compressive stress axis. The Aleutian and 
Alaskan volcanoes are studied using this concept and 28 orientations 
of the maximum horizontal compressive stress axis are obtained. 
Combined with the orientation of similar quality obtained from 
active faults in central Alaska the trajectories of the maximum 
horizontal stress for the entire area during recent 10,000 to 100,000 
years or longer is depicted. Along the Aleutian-Alaska volcanic belt, 
the maximum horizontal compression parallels the direction of rela- 
tive motion between the North American and Pacific plates. Seven 
roughly east-westerly orientations are obtained from west Alaskan 
and Bering Sea volcanoes. In central Alaska, the trajectories spread 
north-westward in a fan shape with axis of symmetry in a N25°W 
direction passing through the easternmost part of the Aleutian 
trench. The trajectories continue westward onto the Bering Sea shelf 
with a generally westerly trend. The overall pattern of orientations 
of maximum horizontal compressive stresses seems to be explained 
by the convergent plate motions along. An exception is the high— 
angle relationship between the maximum horizontal stress orienta- 
tion in the central Aleutians and the immediate back-arc region, 
which suggests that in the back-arc region the tectonic stress system 
has a different origin probably at considerable depth beneath the 
crust. 


16059 Field measurements of apparent Curie temperatures in a 
cooling basaltic lava lake, Kilauea Iki, Hawaii. Zablocki, C.J. (Geo- 
logical Survey, Denver); Tilling, R.I. Geophys. Res. Lett.; 3: No. 8, 
487-490(Aug 1976). 

Magnetic susceptibility and temperature measurements have 
been made in two of three holes drilled in 1975 through the crust and 
into the still molten lens of tholeiitic basalt in Kilauea Iki lava lake 
(formed in 1959). The temperature above which magnetic suscepti- 
bility drops to zero--the apparent Curie temperature--is 540°C at 
depths of 34.7 to 35.9 m below the lake surface. These field measure- 
ments suggest that the dominant ferromagnetic mineral in the cool- 
ing basalt is titanomagnetite containing about 10 mol percent ulvo- 
spinel. 


GEOPHYSICAL SURVEY METHODS 
REFER ALSO TO CITATION(S) 15709 


16060 (COO—2482-6) Inverse problems in remote sensing. Pro- 
gress report. Bleistein, N. (Denver Research Inst., Colo. (USA)). 16 
May 1977. Contract EY-76-S-02-2482. 17p. Dep. NTIS, PC A02/MF 
AOl. 

Research was conducted to improve on presently used tech- 
niques for mapping soundspeed variations in the earth by monitoring 
the return from seismic probes. For small variations in the propaga- 
tion speed, a linear integral equation was derived for that sound- 
speed variation. The integral equation is sufficiently general to 
characterize the placement of sources and receivers. The integral 
equation was solved in closed form for most of the source-receiver 
configurations of practical interest. The problem of dealing with the 
imperfect and incomplete data obtained in the real world was also 
confronted. The realistically constrained solution was implemented 
ou the computer for a source-receiver configuration commonly used 
in seismic profiling. This latter project has dominated much of the 
research effort over the recent contract period. 


16061 Applications of geophysical techniques in permafrost re- 
gions. Scott, W.J.; Hunter, J.A. (Geological Survey of Canada, 
Ottawa). Can. J. Earth Sci.; 14: No. 1, 117-127(Jan 1977). 

This paper reports results of recent geophysical experiments 
carried out in the Arctic with a variety of methods. In the Beaufort 
Sea, seismic refraction profiles obtained with doth source and receiv- 
ers on the seabottom indicate the presence of discontinuous near- 
bottom high-velocity (4200 m/s) material interpreted to be presently 
aggrading permafrost. Springtime resistivity soundings taken 
through the ice in Kugmallit Bay, Beaufort Sea, show the top of 
permafrost at about 50 m below the bottom. Even for 5-km spreads, 
the base of permafrost was not observed. Off the southeast coast of 
Melville Island, refraction seismic profiles shot on the seabottom and 
resistivity soundings made through summer ice yielded data which 
correlate with known subbottom geology, but which gave no clear 
indication of either presence or absence of permafrost. Seismic and 
resistivity measurements made at a number of control sites in the 
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Arctic Islands yielded typical velocities of 3500 m/s and resistivities 
of 1 x 10° ohm-m for ice-saturated sands. Some correlation was 
observed between seismic velocity and moisture contents in the 
range from 10 to 40 percent. Seismic and resistivity results in IOL 
Lake at the Involuted Hill test site, Tuktoyaktuk Peninsula, suggest 
the absence of permafrost under some parts of the lake bottom. On 
the hill itself seismic up-hole shooting and VLF resistivity profiling 
give interpretations of ice distribution which correlate well with drill 
control. Gamma-gamma logs taken in some of the drill holes corre- 
late well with ice content logged during drilling. 18 figures. 


16062 Interpretation of direct current resistivity measurements. 
Oldenburg, D.W. (Univ. of Alberta, Edmonton). EOS, Trans., Am. 
Geophys. Union; 57: No. 12, 1010(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Potential difference data from the current-potential electrode 
configurations used in Wenner, Schlumberger, and polar dipole 
soundings are inverted to obtain resistivity as a function of depth. 
The inversion technique allows for an arbitrary distribution of 
resistivity with depth, hence it avoids many of the difficulties en- 
countered when inverting data under the assumption that the earth is 
a layered half-space. Features of resistivity profiles which are consis- 
tent with the observations are analyzed for significance by the 
method of Backus and Gilbert. Both theoretical data and a set of 
field observations are inverted. 


16063 Tunnel finding using electromagnetic transmission from 
drill hole-to-drill hole. Lager, D.L.; Laine, E.F.; Lytle, R.J. (Law- 
rence Livermore Lab., CA). EOS, Trans., Am. Geophys. Union; 57: 
No. 12, 1009(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Analytical and experimental studies were conducted to deter- 
mine whether electromagnetic transmission from drill hole-to-drill 
hole could be used to detect the presence of a tunnel and to define its 
location. In the theoretical studies, both air filled and water filled 
tunnels were considered. The experimental site had only an air filled 
tunnel. Transmission between drill holes separated by 25 m was 
achieved experimentally for frequencies of 25, 60 and 80 MHz. Both 
TE and TM polarizations were considered and the near field diffrac- 
tion patterns calculated. These near field diffraction patterns suggest 
a simple measurement/interpretation method by which the tunnel 
can be discerned. The interpretation method is a modification of the 
back projection algorithm used in x-ray diagnostics. Illustrations of 
the high degree of correlation for the theoretical and experimental 
data are given. The successful finding of the tunnel to within 1 m, 
both horizontally and vertically, is illustrated. 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 14099, 14100, 14360, 14429, 15544 


16064 (ORNL/Sub—4091/4) Mineralogical, chemical, and pe- 
trographic analysis of selected rock samples. Roy, D.M. (Pennsylva- 
nia State Univ., University Park (USA). Dept. of Material Sciences). 
10 Aug 1976. Contract W-7405-ENG-26. 32p. Dep. NTIS, PC A03/ 
MF AOl. 

I. The majority of rocks examined from the NTS were found 
to be siltstones, varying from coarse into the very fine siltstone 
range, and containing > 60% quartz, usually much higher. Samples 
of the UEIL series of cores, in contrast, had a large clay mineral 
fraction, as well as some carbonate present. A few were intermediate 
silty claystones or argillites. Microphotographs are included to illus- 
trate the variations in texture observed, while most of the data 
obtained are summarized in tabular form. II. Seven Michigan Salina 
evaporite specimens were analyzed. 


16065 Rockbursts and the search for an early warning system. 
Hennis, R. Min. Mag.; 136: No. 2, 83(Feb 1977). 

The Anglo American Corporation has been making a seismic 
investigation to monitor rock conditions at the Western Deep Levels 
gold mine in South Africa. The investigation is called the Rock 
Burst Research Project and was started in 1973. Its objectives are to 
develop techniques for predicting rock bursts, to identify the basic 
mechanisms in violent rock failures, and to establish relationships 
between rock bursts and mining parameters and geological struc- 
tures. 


16066 Ganseki no netsu hiro shiken. (Thermal fatigue tests on 
rocks). Kobayashi, R.; Matsuki, K.; Sakai, N. Tokyo; ae" = 
Metallurgical Institute of Japan ( 1977). 2p. (CONF-770460—_4)°T 
From Spring meeting of the Mining and Metallurgical Insti 
tute of Japan; Tokyo, Japan (Apr 1977). 
In order to determine the effect of water quenching on hot 
dry rock, the single axis compressive strength, P-wave velocity, 
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apparent density, and Young's modulus of various rock types were 
studied under thermal stress conditions. The specimens tested includ- 
ed Emochi andesite, Inada granite, Akiyoshi marble, Ogino tuff and 
a sandstone. They were subjected to a repeated heating/cooling 
cycle. The seismic data was obtained using a 50 kHz ultrasonic pulse 
propagator. The apparent densities of tuff and sandstone were low- 
ered while the other samples remained unchanged. The P-wave 
velocities of the marble and granite decreased at 150°C and the 
other samples also tended to decrease with increasing temperature 
during the heating/cooling cycles. The single axis compressive 
strength of the marble was reduced at 150°C but the other samples 
increased in strength at elevated temperature. The Emochi andesite 
and the sandstone demonstrated a 50 percent increase in compressive 
strength at temperatures between 150 and 300°C. 


16067 Koonka ni okeru ganseki no rikigaku teki tokusei. (Dy- 
namic characteristics of rocks under high temperatures). Ogata, Y.; 
Takata, A. Tokyo; Mining and Metallurgical Institute of Japan 
(1977). 2p. (CONF-770460—5). TIC. 

From Spring meeting of the Mining and Metallurgical Insti- 
tute of Japan; Tokyo, Japan (Apr 1977). 

A series of fundamental studies were made for the develop- 
ment of drilling and crushing techniques for high TP hot dry rock. 
Among these were studies of the properties of igneous rocks such as 
Emochi andesite (from Fukushima Prefecture) and a relatively fine 
grained gabbro (also from Fukushima). Experiments were carried 
out to determine compressive strength, tensile strength, modulus of 
elasticity, and the Poisson's ratio for these rocks. Cubic specimens 30 
x 30 x 60 mm were used for compression tests and cylindrical 
samples 32 x 32 mm were used to determine tensile strength. Tem- 
peratures from 0.0 to 800.0°C were used. The tensile strength of the 
Emochi andesite increased with increasing temperature. The gabbro 
demonstrated a 50 percent decrease in strength between 350 and 
400°C but increased at higher temperatures. In compressive testing, 
the andesite increased slightly in strength with higher temperatures. 
The strength of the gabbro decreased slightly at about 400°C but not 
so markedly as in tensile strength. 


16068 Lower bound for experimental scatter due to rock variabil- 
ity. Costantino, M.S. (Univ. of California, Livermore). EOS, Trans., 
Am. Geophys. Union; 57: No. 12, 1001(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Scatter in experimental data for mechanical properties of 
geologic materials is due to a combination of instrumental error, 
failure to control experimental conditions, and the so-called “natural 
variability.” To help set a lower limit on the size of the error due to 
rock variability, ten “identical experiments were carried out on 
Westerly Granite. Principal stresses and strains on loading were 
measured. The results suggest that a lower bound for “acceptable 
accuracy” in predictive, constitutive moceling of rocks is of the 
order of 20 percent in absolute volume strain and that efforts to 
oun limited experimental data more closely are not justified at 
this time. 


16069 Dynamic compression tests at varying strain rate in rock. 
Grady, D.E.; Hollenbach, R.E. (Sandia Labs., Albuquerque, NM). 
EOS, Trans., Am. Geophys. Union; 57: No. 12, 1017(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Dynamic compression studies using high velocity impact 
facilities are usually considered to involve a catastrophic process of 
indeterminate loading rate by which a material is brought to a shock 
compressed state. Although frequently the case, methods are also 
available to control the rate of strain during the shock compression 
process. One of the most accurate methods of achieving this end 
makes use of the anomalous nonlinear elastic property of glass to 
transform an initial shock or step wave input into a ramp wave of 
known amplitude and duration. Fused silica is the most carefully 
calibrated material for this purpose and, when placed between the 
test specimen and the impact projectile, can provide loading strain 
rates to within a few percent in the range of 10*/s to 10°/s for stress 
states of 3.0 GPa or less. Ramp wave compression experiments have 
been conducted on dolomite down to strain rates of 3 x 10*/s. Both 
yielding and subsequent deformation at this strain rate agrees well 
with previous shock wave studies (epsilon approximately equal to 
10*/s) and differs substantially from quasistatic measurements (epsi- 
lon approximately equal to 10° */s). The ramp wave studies have also 
uncovered a pressure induced phase transition in dolomite initiating 
at 4.0 GPa which has not previously been identified in shock wave 
or static experiments. 


16070 Compressional velocity in ultramafic xenoliths at high 
pressure and temperature. Peselnick, L.; Lockwood, J.P.; Stewart, 
R.M. (Geological Survey, Menlo Park, CA). EOS, Trans., Am. 
Geophys. Union; 57: No. 12, 1000(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 
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Two 1 herzolite xenoliths were recovered from volcanic 
pipes in the Sierra Nevada Mountains of California. Petrographic 
evidence indicates the xenoliths were derived from the upper mantle. 
Compressional velocities in a single direction were measured for 
each xenolith to 9 kb and 260°C. Velocities computed for the 
samples, taking their pronounced fabrics into consideration, show 
good paper with experimental velocities. Calculations of veloc- 
ity in the upper mantle were done, using the xenoliths as models. It 
was found that observed Pn velocities under the Sierra Nevada 
require large-scale velocity anisotropy. 


16071 Measurement of in situ stresses using hydraulic breakdown 
pressures. Solberg, P.; Lockner, D.; Byerlee, J. (Geological Survey, 
Menlo Park, CA). EOS, Trans., Am. Geophys. Union; 57: No. 12, 
1007(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

The widely accepted method of in situ stress measurements 
derived from hydraulic fracture experiments requires careful review. 
It commonly assumes that tension fractures will form when pore 
fluid pressure exceeds the tensile strength at the borehole wall. If so, 
the critical breakdown pressure should increase with an increasing 
tectonic stress. New experimental evidence from the hydraulic frac- 
turing of sandstone, oil shale, and low-permeability granite which 
shows that either tension or shear fractures may develop in laborato- 
ry samples depending on permeability, pore fluid viscosity, injection 
rate, and differential stress. All of our samples, including very low 
permeability granite, failed in shear rather than tension at low 
injection rates. This is because in higher permeability samples or at 
slower injection rates, pore fluid diffusion into the samples decreases 
the effective confining pressure until failure occurs by shear fracture. 
In this case the critical breakdown pressure decreases with an 
increase in the differential stress, in direct opposition to the relation 
for tension fractures. Hydraulic fracturing in regions of significant 
tectonic stress may well produce shear rather than tension fractures, 
in which case stress determinations based on presumed tension 
fractures would lead to erroneous results. 


16072 Stress nonuniformities in triaxial tests of bedded rocks: a 
preliminary analysis. Schuler, K.W.; Tillerson, J.R. (Sandia Labs., 
Albuquerque, NM). EOS, Trans., Am. Geophys. Union; 57: No. 12, 
1001(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

The usual procedure for determining the anisotropic failure 
criteria of a bedded rock, such as oil shale, consists of conducting a 
series of triaxial tests on cylindrical samples which have been cored 
at various angles with respect to the bedding planes. In interpreting 
data obtained from such tests, it appears that previous investigators 
have assumed that the stress state in the sample is uniform. However, 
the analysis shows that the anisotropic elastic behavior of the rock 
when coupled with the end constraints imposed by the triaxial 
testing machine can produce a highly nonuniform stress state in the 
sample. Neglect of these nonuniformities can lead to serious errors in 
determining how the strength of the work varies with orientation. 
The analysis to date must be regarded as preliminary since we have 
employed a two-dimensional (plane strain) finite element approxima- 
tion to this three-dimensional problem. This approximation has al- 
lowed us to economically conduct extensive parameter sensitivity 
studies to assess the magnitude of the stress nonuniformities and 
thereby limit the number of parameter variations which will be made 
in our three-dimensional modeling of the specimen. 


16073 Scanning electron microscope studies of an experimentally 
deformed graywacke sandstone. Dengler, L.A. (Univ. of California, 
Livermore). EOS, Trans., Am. Geophys. Union; 57: No. 12, 1010(Dec 
1976). 


From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Uniaxial-strain and  uniaxial-stress tested samples of 
graywacke sandstone were examined with an SEM to study the 
relation among microstructure, dilatancy, and brittle versus ductile 
failure. Uniaxial-strain loading caused occasional short transgranular 
cracks. Clay minerals have been compacted perpendicular to the axis 
of maximum principal stress (sigma:). The uniaxial strain loading 
path coincides with the onset of dilatancy in a uniaxial stress test and 
these samples should represent predilatant deformation. However, 
pore compaction effects are present. The density of transgranular 
fracturing is little increased over the unstressed rock, but the clay 
and matrix structure of the intergranular areas has been significantly 
altered. Loading to failure at less than 50 MPa confining pressure in 
uniaxial stress produced one or two throughgoing faults. Near the 
fault, a narrow zone of grain and matrix fracturing occurred. Trans- 
granular crack formation is restricted to this zone. In some areas 
away from this zone, clays have been aligned at approximately 45° to 
sigma; and welded into continuous sheets; in other areas, clays 
appear undisturbed. With increased confining pressure, the width of 
the fractured zone increases and more grains away from this zone 
are fractured. At confining pressures greater than 500 MPa, a 
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localized fault no longer occurs and sample deformation is more 
uniform, all grains being fractured to some degree. Clay and matrix 
structure has been broken down throughout the sample. 


16074 Effects of realistic crack shapes on the elastic properties of 
rocks. Mavko, G.M. (Stanford Univ., CA). EOS, Trans. Am. 
Geophys. Union; 57: No. 12, 1008(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Dislocation theory is used to study the behavior of a broad 
class of 2-D non-elliptical flat cracks in a loaded elastic material. A 
wide variety of realistic shapes are considered, all having tangential 
contact at the crack tips. Under compression the cracks shorten as 
well as flatten, and some make contact between the crack tips, 
becoming multiple cracks. Stresses remain finite everywhere. At a 
given load the effective Young's modulus due to cracks under pure 
compression depends only on crack length, giving results similar to 
elliptical cracks; little about the crack configuration can be inferred 
from the effective modulus. However, at different loads the varying 
length causes the modulus to vary. Cracks under shear, whether 
partially or totally closed, may undergo frictional sliding at the 
contact points and crack tips, producing hystereses in the stress- 
strain curve. Hence, cracks have different effective lengths under 
compression and shear. 


16075 Petrographically observed microstructure and the pressure 
dependence of velocity in shocked rock. Dumas, S.P.; Warren, N. 
(Univ. of California, Los Angeles). EOS, Trans., Am. Geophys. 
Union; 57: No. 12, 1016(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

Velocities as functions of pressure have been measured on 
unshocked and shocked sandstones from Meteor Crater, Arizona. 
Reflection microscope studies have been made to characterize mi- 
crostructures. The elastic moduli-pressure data are characterized by 
curvatures, slopes, elbows and inflections. The samples display non- 
linear stress-strain relations. Petrographic characteristics include the 
distribution of large grains vs matrix material, blocky grain fractures 
and fractured grain boundaries. The microstructure features are used 
to interpret the form of the pressure dependence of velocity. Elastic 
moduli-petrographic observables are correlated by comparing simi- 
larity of elastic moduli and microstructures of these to other samples 
with similar structures, including unshocked sandstone, hydrostati- 
cally compacted quartztines and aluvium lithified by dynamite 
shock. 


16076 Dynamic unloading in shock compressed feldspar. Grady, 
D.E. (Sandia Labs., Albuquerque, NM); Murri, W.J. Geophys. Res. 
Lett.; 3: No. 8, 472-474(Aug 1976). 

Unloading data for a perthitic feldspar from shock com- 
pressed states between 250 and 500 kilobars are reported. Continuous 
stress wave profiles \vere measured with manganin transducers and 
the appropriate Riemann invariant integrated to determine the stress- 
volume states during unloading. The results are in agreement with 
data obtained on other silicate minerals. A physical mechanism based 
on thermal heterogeneity and partial transformation to the high 
coordination phase (hollandite structure) incurred during dynamic 
compression provides a consistent explanation for the observed 
stress-volume behavior. 


GEOCHEMISTRY 
REFER ALSO TO CITATION(S) 13899 


16077 Propagation of hydraulic fractures. Zoback, M.D. (Geo- 
logical Survey, Menlo Park, CA). EOS, Trans., Am. Geophys. Union; 
57: No. 12, 1007(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 

The process of hydraulic fracture propagation is modeled 
using a two-dimensional plain strain fracture model and steady-state 
fluid flow equation. For a chosen fracture length and fluid viscosity, 
the form of the fracture and pressure profile is arrived at by iteration 
of the fracture shape and fluid flow solutions. Computation of the 
stress intensity at the fracture tips shows that after initially stable 
fracture propagation, a critical fracture length exists at which the 
Stress intensity rapidly increases with increased fracture length. As 
might be expected, the critical fracture length is seen to increase 
with the viscosity of the fracturing fluid. Applications of the model 
are considered with parameters suitable to both field and laboratory 
hydraulic fracturing experiments. 


16078 Analysis of infiltration metasomatism in a multi-compo- 
nent chemical system. Fletcher, R.C. (Stanford Univ., CA); Vidale, 
R.M. EOS, Trans., Am. Geophys. Union; 57: No. 12, 1015(Dec 1976). 

From AGU fall annual meeting; San Francisco, CA, USA (6 
Dec 1976). 
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The stable sequence of metasomatic zones that arise when a 
reservoir fluid infiltrates a rock consisting of the invariant assem- 
blage in a multi-component chemical system involving solid phases 
of fixed composition and an aqueous fluid phase is evaluated. The 
method is illustrated by results for the chemical system involving the 
solid phases quartz (excess), sanidine, anorthite, and muscovite, and 
the fluid phase (KCl,CaCl,HCl in H2O), under the restrictions of 
fixed chloride normality and negligible mobility of Al and Si. In 
each zone of a sequence, the modal composition of the solid phases 
and the fluid composition are uniform, reaction taking place between 
incompatible assemblages at the propagating zone boundaries. A 
reservoir fluid whose composition lies in one of the divariant fields 
leads, in general, to a sequence consisting of a zone containing the 
divariant assemblage, followed by a zone containing one of the two 
assemblages whose univariant curves bound the divariant field, 
followed by the initial invariant assemblage. The particular univar- 
iant assemblage contained in the sequence depends upon the modal 
composition of the initial invariant assemblage. However, for a given 
zone sequence, the fluid compositions of the zones depend only upon 
the composition of the reservoir fluid. All information specifying the 
metasomatic zone sequence for a given modal composition of the 
initial rock and for arbitrary reservoir fluids can be conveniently 
plotted on the diagram showing the stability fields of solid phase 
assemblages in fluid composition space. The method can easily be 
extended to treat chemical systems with additional solid phases and a 
fluid phase described by a larger number of independent compo- 
nents. 


PHYSICS RESEARCH 


ASTROPHYSICS AND COSMOLOGY 


COSMIC RADIATION 
REFER ALSO TO CITATION(S) 16138 


16079 (N—77-26059) Computer simulation of the velocity diffu- 
sion of cosmic rays. Kaiser, T.B.; Birmingham, T.J.; Jones, F.C. 
(National Aeronautics and Space Administration, Greenbelt, Md. 
(USA). Goddard Space Flight Center). Mar 1977. 63p. (NASA-TM- 
X—71324; X—602-77-67). NTIS PC A04/MF AOI. 

Monte Carlo simulation experiments were performed in order 
to study the velocity diffusion of charged particles in a static 
turbulent magnetic field. By following orbits of particles moving in a 
large ensemble of random magnetic field realizations with suitably 
chosen statistical properties, a pitch-angle diffusion coefficient is 
derived. Results are presented for a variety of particle rigidities and 
rms random field strengths and compared with the predictions of 
standard quasi-linear theory and the nonlinear partially averaged 
field theory. 


STARS 


16080 (AD-A—042728) Using the method of orthogonal colloca- 
tion for certain three-dimensional problems of stellar structure. Tech- 
nical summary report. Miketinac, M.J.; Parter, S.V. (Wisconsin 
Univ., Madison (USA). Mathematics Research Center). Jun 1977. 
Contracts DAAG29-75-C-0024;N00014-76-C-0341. 32p. (MRC- 
TSR—1752). NTIS PC A03/MF AOl. 

The method is developed for two specific problems: computa- 
tion of the structure of the primary component (assumed to consist 
of a polytropic gas) in a synchronous close binary system; and search 
for non-axisymmetric configurations of differentially rotating poly- 
tropes. In both cases the structure equations reduce to a mildly non- 
linear elliptic partial differential equation in three dimensions with 
boundary conditions at the center, on a sphere containing the star 
and involving a ‘free’ boundary. The present method has several 
advantages over the ‘standard’ methods (namely, improvements of 
Chandrasekhar’s perturbation analysis). The most important of these 
are consistency and easier application to real stars. However, the 
method becomes computationally inefficient when used for comput- 
ing the configurations with strong angular dependence. In such cases 
(related) Galerkin methods offer significant advantages. 


16081 (N—77-26044) Particle acceleration in axisymmetric, mag- 
netized neutron stars. Baker, K.B.; Sturrock, P.A. (Stanford Univ., 
Calif. (USA). Inst. for Plasma Research). May 1977. Contract NGR- 
05-020-668. 19p. (NASA-CR—153213; SU-IPR—695). NTIS PC 
A02/MF AO1. 

The potential drop in the polar cap region of a rotating, 
magnetized neutron star is found, assuming that the magnetic field is 
dipolar, with the field aligned (or anti-aligned) with the rotation axis. 
The curvature of the field lines is of critical importance. Charge 
flow is assumed to be along magnetic field lines. The electric field 
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has a maximum at radius 1.5 R, and the magnitude and functional 
form of the current is determined. 


QUASI-STELLAR, RADIO, AND X-RAY SOURCES 


16082 (N—77-26060) Radio and x-ray variability of the nucleus 
of Centaurus A (NGC 5128). Beall, J.H.; Rose, W.K.; Graf, W.; Price, 
K.M.; Dent, W.A. (National Aeronautics and Space Administration, 
Greenbelt, Md. (USA). Goddard Space Flight Center). Apr 1977. 
Contract NGL-21-002-033. 12p. (NASA-TM-X—71327; X—682-77- 
93). NTIS PC A02/MF AO1. 

Centaurus A was observed at radio frequencies of 10.7, 31.4, 
85.2, and 89 GHz and at X-ray energies greater than 20 keV. The 
source exhibits significant variability in all the observed radio fre- 
quencies. The observed radio and X-ray intensities show some 
concurrent variations but do not track one another throughout the 
observations. A model of the source in which X-rays are produced 
by inverse Compton scattering of blackbody photons by relativistic 
electrons is proposed to explain these observations. The observed 
variations in the electromagnetic spectrum are consistent with adia- 
batic expansion of a trapped plasma in conjunction with turbulent 
accelerations of the relativistic electrons. 


SOLAR PHENOMENA 
REFER ALSO TO CITATION(S) 15986, 16097 


16083 (AD-A—042849) Polarization studies at 3.8 cm of 
McMath region 12417 of 1973. Papagiannis, M.D.; Straka, R.M. 
(Boston Univ., Mass. (USA). Dept. of Astronomy). May 1977. 
Contract F19628-76-C-0027. 20p. NTIS PC A02/MF AOl1. 

The strong active region McMath 12417 (SFC 158) of 1973 
was c*served as it moved from the east to the west limb of the sun. 
The observations were carried out at 3.8 cm in both left and right 
circular polarization with an antenna beam width of 4.4 arc min. The 
circular polarization of the region started as negative (-10%) near the 
eastern limb, reached a peak value of -23% close to the central 
meridian, became zero around 40 deg W and ended as positive (+7 
deg) near the western limb of the sun. Drift scans through the active 
region indicate that the leading spot, with negative magnetic polar- 
ity, was the dominant source of radio emission beyond 40 deg W 
longitude. This result leads us to conclude that the dominant nega- 
tive polarity emission from the leading spot was reversed due to 
transverse propagation through the coronal magnetic fields in a 
region of moderate to weak coupling. The peaking of the polariza- 
tion near central meridian can be accounted for by quasi-longitudinal 
propagation conditions over the leading spot with dominant emis- 
sion. 


16084 (N—77-26053) Analysis of simultaneous Skylab and 
grounc-based flare observations. Final summary report. Kulander, J.L. 
(Lockheed Missiles and Space Co., Palo Alto, Calif. (USA). Re- 
search Labs.). Dec 1976. Contract NASW-2854. 82p. (NASA-CR— 
153029; LMSC-D—553908). NTIS PC AO5/MF AO1. 

Hel and Hell resonance line data from Skylab were reduced, 
analyzed and compared with Hel D3 line intensities taken simulta- 
neously from the Lockheed Rye Canyon Solar Observatory. Com- 
puter codes were developed for the calculation of total He line 
intensities and line profiles from model flare regions. These codes 
incorporate simultaneous solution of the line and continuum trans- 
port equations as needed together with the statistical equilibrium 
equations for a 30-level He I, He II, He III system. The energy level 
model consists of all terms through principal quantum number four. 
Interpretation of the observed data in terms of these parametric 
—— and with simultaneous solution of the transport equations is 

iscussed. 


16085 Noncompressive density enhancements in the solar wind. 
Gosling, J.T.; Hildner, E.; Asbridge, J.R.; Bame, S.J.; Feldman, 
W.C. (University of California, Los Alamos Scientific Laboratory, 
Los Alamos, New Mexico 87545). J. Geophys. Res.; 82: No. 32, 5005- 
5010(1 Nov 1977). 

High densities are sometimes observed in the solar wind when 
the bulk flow speed is nearly constant or falling. In contrast to the 
large density compressions observed on the rising speed portions of 
high-speed streams, these high densities do not appear to be generat- 
ed in interplanetary space. Typically, the magnetic field is not 
enhanced within these events, and the proton and/or electron tem- 
peratures are low and vary in opposition to the density. Approxi- 
mately 1/3 of these density events contain interplanetary magnetic 
field reversals, although these reversals are often ‘noisy’ and usually 
do not qualify as sector boundaries. We estimate by assuming an 
areal extent that the average event contains approximately 10'* g of 
material and 2.6 x 10*' ergs so that the aggregated events, when they 
are common, make a nonnegligible contribution to the total mass and 
energy budget of the solar wind at 1 AU. Values of the frequency of 
occurrence, duration, mass energy, and speed of these density en- 
hancements are comparable to those of solar coronal mass ejection 
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events, suggesting a direct but as yet unproved association between 
these phenomena. 


COSMOLOGY 


16086 (N—77-21777) Autocorrelation and prediction of averaged 
sequences with application to gravitational data analysis. Pallottino, 
G.V.; Pizzella, G. (Consiglio Nazionale delle Ricerche, Frascati 
(Italy). Lab. per il Plasma nello Spazio). Oct 1976. 17p. (LPS—76- 
28). NTIS PC A02/MF AO1. 

The exact expression of the autocorrelation function was 
derived for the sequence obtained by averaging a data sequence with 
known autocorrelation. This result was applied to the analysis of the 
data of the gravitational wave experiment and provided the correct 
evaluation of the optimum averaging time for the detection of short 
gravitational pulses. The theoretical results are in very good agree- 
ment with the experimental data obtained with a small (20 kg) test 
antenna operated at 4.2 K. 


16087 (N—77-25356) Cryogenic equipment for a gravitational 
antenna of 20 kg. Barbanera, S.; Cosmelli, C.; Giovanardi, U. (Con- 
sigiio Nazionale delle Ricerche, Frascati (Italy). Lab. per il Plasma 
nello Spazio). Sep 1976. 22p. (LPS—76-23). NTIS PC A02/MF AOl. 

The experimental cryogenic equipment is detailed for an 
aluminum gravitational wave antenna of 10 or 20 kg weight, using 
piezoelectric ceramics as vibration sensors, and refrigerated to liquid 
helium temperature. The sensitivity of this type of antenna is com- 
pared to the traditional types. 


ATMOSPHERIC PHYSICS 


AURORAL AND IONOSPHERIC PHENOMENA 


16088 (AD-A—042865) K-shell x-ray fluxes at satellite altitude 
from proton precipitation. Interim report. Luhmann, J.G.; Blake, J.B. 
(Aerospace Corp., El Segundo, Calif. (USA). Space Physics Lab.). 
15 Jul 1977. Contract F04701-76-C-0077. 12p. NTIS PC A02/MF 
AOl. 

A sample calculation is presented of K-shell x-ray emission 
resulting from energetic proton precipitation into the upper atmo- 
sphere. It is found that intense fluxes of K-shell x-rays at low satellite 
altitudes can result from observed fluxes of precipitating protons. 


16089 (AD-A—042882) Ionospheric holes and equatorial spread- 
F: chemistry and transport. Memorandum report. Szuszczewicz, E.P. 
(Naval Research Lab., Washington, D.C. (USA)). Jul 1977. 32p. 
(NRL-MR—3554). NTIS PC A03/MF AOl1. 

Existing experimental and theoretical results are synthesized 
with new ion mass spectrometer results from Atmosphere Explorer- 
C to provide a more comprehensive perspective on the understand- 
ing of nighttime equatorial irregularities. Particular attention is given 
to possible relationships between ionospheric holes and smaller scale 
(3 meter) irregularities observed by ground-based radar. From chem- 
istry and transport it is argued that equatorial holes and equatorial 
spread-F can be one and the same phenomenon, with the smaller 
scale irregularities imbedded within the much larger scale ionos- 
pheric depletions. 


16090 (AD-A—043259) Numerical modeling of aurora Volume I 
of the calendar year 1975 annual report to the Defense Nuclear 
Agency. Interim report. (Naval Research Lab., Washington, D.C. 
(USA)). Apr 1977. 103p. (NRL-MR—3462). NTIS PC A06/MF 
AOl. 

Work on aurora models by NRL’s Plasma Dynamics Branch 
is reported. Correlations between auroral phenomena and high alti- 
tude nuclear explosion effects are discussed. An improved proton 
deposition code is described which includes cross sections for O2, O 
and Ng interactions with protons. The accuracy of the NRL electron 
deposition code for large-angle scattering has been confirmed by a 
study of electron backscatter. An analysis of NO densities observed 
in auroral arcs is also presented. The report concludes with a 
presentation of recent improvements in the NRL auroral electrody- 
namic models. 


16091 (N—77-25709) Relationship between auroral substorms 
and the occurrence of terrestrial kilometric radiation. Kaiser, M.L.; 
Alexander, J.K. (National Aeronautics and Space Administration, 
Greenbelt, Md. (USA). Goddard Space Flight Center). Mar 1977. 
—_ (NASA-TM-X—71323; X—695-77-40). NTIS PC A02/MF 
AOl. 


The correlation between magnetospheric substorms as in- 
ferred from the AE(11) index and the occurrence of terrestrial 
kilometric radiation (TKR) is examined. It is found that AE and 
TKR are well correlated when observations are made from above 
the 15-03 hr local time zone and are rather poorly correlated over 
the 03-15 hr zone. High-resolution dynamic spectra obtained during 
periods of isolated substorms indicate that low-intensity, high-fre- 
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quency TKR commences at about the same time as the substorm 
phase. The substorm expansion phase corresponds to a rapid intensi- 
fication and bandwidth increase of TKR. When combined with 
previous results, these new observations imply that many TKR 
events begin at low altitudes and high frequencies (about 400-500 
kHz) and spread to higher altitudes and lower frequencies as the 
substorm expands. 


16092 (N—77-25715) Studies of infrasonic waves in the auroral 
zone. Westin, H. (Kiruna Geofysiska Inst. (Sweden)). Nov 1976. 
— NSF GA-41918. 8p. (KGI—76-5). NTIS PC A02/MF 
AOl. 

The following papers are presented: (1) on the origin of 
infrasound background at 1.9 Hz; (2) detection of 2 Hz infrasound by 
moving auroral electrojects; (3) studies of auroral infrasonic waves 
in the 0.1 to 0.01 Hz range; (4) buoyancy waves in the surface 
inversion during the subarctic winter; (5) a comparison of auroral 
infrasonic waves in the 0.1 to 0.01 Hz range with simultaneous signal 
on the 2 Hz receiver; (6) the 2 Hz infrasound and geomagnetic 
activity; (7) studies of auroral infrasonic substorms; and (8) Infra- 
sound waves of auroral origin. 


EFFECTS OF NUCLEAR DETONATIONS 
REFER ALSO TO CITATION(S) 16090 


16093 (AD-A—043178) Post stabilization ionization level pre- 
dictions. Volume III of the calendar year 1975 annual report to the 
Defense Nuclear Agency. Memorandum report. (Naval Research 
Lab., Washington, D.C. (USA)). Apr 1977. 135p. (NRL-MR—3488). 
Research Lab., Washington, DC. 

Patches of ionized air produced by the passage through the 
atmosphere of beta radiation emitted from nuclear debris clouds pose 
a potential threat to satellite communications. The distribution of the 
debris and the consequent ionization has been shown to be strongly a 
function of the mesospheric wind fields. Observational data for these 
wind fields is shown, upon analysis, to be inadequate for systems 
application, and theoretical models have been developed to remedy 
this. The circulations in the upper atmosphere are driven by the 
time-dependent influx of solar radiation, which is represented by a 
heating function used as input to the general circulation models. An 
improved heating function has been obtained and included in the 
NRL linear model, results for which are presented. Results obtained 
from improvements in the NRL program for the simulation of solar 
tidal influences are also presented. Finally, a computer program for 
predicting beta-induced electron density distributions at any time 
after a nuclear burst is described. The program is suitably efficient 
for systems applications. 


MAGNETOSPHERIC PHENOMENA 


16094 (AD-A—042800) Induced precipitation of inner zone elec- 
trons. Volume I. Observations. Interim report. Vampola, A.L.; Kuck, 
G.A. (Aerospace Corp., El] Segundo, Calif. (USA). Space Physics 
Lab.). 6 Jul 1977. Contract F04701-76-C-0077. 36p. NTIS PC A03/ 
MF AOl1. 

Narrow precipitation spikes of energetic electrons observed 
in the inner zone drift loss-cone during the 1968-1970 period by 
instrumentation on the OV1-14 and OV1-19 satellites are shown to 
have characteristics which are consistent with pitch-angle scattering 
produced through a resonant interaction with ground-based VLF 
transmissions. Analysis of the pitch-angle distributions indicates that, 
for virtually all of the events, the electrons last interacted with the 
atmosphere in the vicinity of 55 deg to 62 deg East Longitude. The 
L-dependency of the spikes as a function of energy is consistent with 
scattering by a monochromatic wave. The presumption is that UMS, 
located at 44 deg E. and operating at a frequency of 16.2 kHz during 
this period, was responsible for these precipitation events. 


16095 (AD-A—042901) A new study of the outer zone electron 
environment: a hazard to CMOS. Interim report. Vampola, A.L.; 
Blake, J.B.; Paulikas, G.A. (Aerospace Corp., El Segundo, Calif. 
(USA). Space Physics Lab.). 30 Jun 1977. Contract F04701-76-C- 
0077. 27p. NTIS PC A03/MF AO1. 

The accuracy of the standard model of the magnetospheric 
energy electron environment, AE4, is examined by using measure- 
ments made in situ aboard a number of low altitude spacecraft and 
synchronous spacecraft. The results indicate that discrepancies exist 
in the high-energy portion of the model, resulting in errors of up to a 
factor of 10 in calculated fluxes. Energy transport calculations 
indicate the dose received by heavily shielded components may be as 
much as one-and-a-half orders of magnitude greater than would be 
predicted by the standard model. Methods and data for obtaining a 
more reliable estimate of dose are furnished. 


16096 (AD-A—043061) Geomagnetic activity: dependence on 


solar wind parameters. Technical report. Svalgaard, L. (Stanford 
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Univ., Calif. (USA). Inst. for Plasma Research). May 1977. Contract 
N00014-76-C-0207. 68p. (SU-IPR—699). NTIS PC A04/MF AOI. 

Current ideas about the interaction between the solar wind 
and the earth's magnetosphere are reviewed. The solar wind dynam- 
ic pressure as well as the influx of interplanetary magnetic field lines 
are both important for the generation of geomagnetic activity. The 
influence of the geometry of the situation as well as the variability of 
the interplanetary magnetic field are both found to be important 
factors. Semi-annual and Universal Time variations are discussed as 
well as the 22-year cycle in geomagnetic activity. All three are 
found to be explainable by the varying geometry of the interaction. 
Long-term changes in geomagnetic activity are reviewed. (Author) 


16097 (N—77-25710) Solar generated quasi-biennial geomagnetic 
variation. Sugiura, M.; Poros, D.J. (National Aeronautics and Space 
Administration, Greenbelt, Md. (USA). Goddard Space Flight 
Center). Mar 1977. 32p. (NASA-TM-X—71325; X—625-77-74). 
NTIS PC A03/MF AO1. 

The existence of highly correlated quasi-biennial variations in 
the geomagnetic field and in solar activity is demonstrated. The 
analysis uses a numerical filter technique applied to monthly aver- 
ages of the geomagnetic horizontal component and of the Zurich 
relative sunspot number. Striking correlations are found between the 
quasi-biennial geomagnetic variations determined from several mag- 
netic observatories located at widely different longitudes; a world- 
wide nature of the obtained variation is indicated. The correlation 
coefficient between the filtered Dst index and the filtered relative 
sunspot number is found to be -0.79 at confidence level greater than 
99% with a time-lag of 4 months, with solar activity preceding the 
Dst variation. The correlation between the unfiltered data of Dst 
and of the sunspot number is also high with a similar time-lag. Such 
a timelag has not been discussed in the literature, and a further study 
is required to establish the mode of sun-earth relationship that gives 
this time delay. 


16098 (N—77-25711) Observations of large transient magnetos- 
pheric electric fields. Aggson, T.L.; Heppner, J.P. (National Aero- 
nautics and Space Administration, Greenbelt, Md. (USA). Goddard 
Space Flight Center). Mar 1977. 47p. (NASA-TM-X—71334; X— 
625-77-135). NTIS PC A03/MF AOI. 

Transient electric field events were observed with the long, 
double probe instrumentation carried by the IMP-6 satellite. Nine 
clearly defined, exceptionally large-amplitude events are presented 
here. The events are observed in the midnight sector at geocentric 
distances 3.5 to 5.5 R/sub e/ at middle latitudes within a magnetic L- 
shell range of 4.8 to 7.5. They usually have a total duration of one to 
several minutes, with peak power spectra amplitudes occurring at a 
frequency of about 0.3 Hz. The events occur under magnetically 
disturbed conditions, and in most cases they can be associated with 
negative dH/dt excursions at magnetic observatories located near 
the foot of the magnetic field line intersecting IMP-6. The magnetos- 
pheric motions calculated for these electric fields indicate a quasi- 
stochastical diffusive process rather than the general inward magne- 
tospheric collapsing motion expected during the expansive phases of 
auroral substorm activity. 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


16099 Ab initio effective core potentials including relativistic 
effects. I. Formalism and applications to the Xe and Au atoms. Lee, 
Y.S.; Ermler, W.C.; Pitzer, K.S. (Department of Chemistry and 
Lawrence Berkeley Laboratory, University of California, Berkeley, 
California 94720). J. Chem. Phys.; 67: No. 12, 5861-5876(15 Dec 
1977). 

An effective core potential system has been developed for 
heavy atoms in which relativistic effects are included in the effective 
potentials (EP). The EP’s are based on numerical Dirac—Hartree— 
Fock calculations for atoms and on the Phillips—Kleinman transfor- 
mation with other aspects similar to the treatments of Goddard and 
Melius and Kahn, Baybutt, and Truhlar. The EP’s may be written 
U/sup EP/=/sub 1/ =/sub j asterisk] -1/2asteriskl-italic/ + 1/2 £/ 
sub m_  =-j//sup j/ U/sub 1 j//sup’- EP/(r) _svertical- 
barljm> <ljmvertical-bar, where vertical-barljm> is a two-compo- 
nent angular basis function that is a product of a two-component 
Pauli spinor and spherical harmonics. The numerical functions U/ 
sub | j//sup EP/(r) are approximated as expansions in terms of 
Gaussian or exponential functions. The use of these EP’s enables one 
to use the jj-coupling scheme for subsequent applications in all- 
valence-electron calculations on heavy atoms and their molecules. A 
standard atomic SCF program has been modified to accommodate 
these EP’s and Gaussian and exponential basis sets having the proper 
j angular dependence. Energy levels for many atomic states of Xe 
and Au were calculated. The study of Xe excited states indicates that 
the spin—orbit splittings are reasonably approximated and that the 
numerical DHF calculations are adequately reproduced. Au has 
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been treated as an atom with 1, 11, 17, 19, or 33 valence electrons to 
investigate the effects of redefinition of the core. 


16100 Photoionization mass spectrometry of HI and DI at high 
resolution. Eland, J.H.D.; Berkowitz, J. (Argonne National Labora- 
tory, Argonne, Illinois 60439). J. Chem. Phys.; 67: No. 11, 5034- 
5039(1 Dec 1977). 

The ionization potentials of HI and DI to the ?Pi/sub 3/2/ 
and *Pi/sub 1/2/ states are redetermined by extrapolation of Ryd- 
berg series seen in photoionization, as: I.P.(HI), *Pi/sub 3/2/ 
= 10.386 +- 0.001 eV, *Pi/sub 1/2/ =11.0495 +- 0.001 eV; 
I.P.(DI), ?Pi/sub 3/2/= 10.387 +- 0.001 eV, ?Pi/sub 1/2/ =11.0505 
+- 0.001 eV The spin-orbit parameter A(HI) =-0.664 +- 0.002 eV. 
Several new Rydberg series have been identified and the first 
vibrationally excited levels have been located in three of the Pi 
states. The spectra of HI and DI are discussed and are contrasted 
with the photoionization spectrum of atomic Xe. Changes in the 
relative shapes and intensities of Rydberg peaks as functions of n* 
are ascribed to changes in angular momentum coupling schemes. 


16101 Zero-field mobility of excess electrons in dense methane 
gas. Cipollini, N.E.; Holroyd, R.A.; Nishikawa, M. (Chemistry De- 
partment, Brookhaven National Laboratory, Upton, New York 
11973). J. Chem. Phys.; 67: No. 10, 4636-4639(15 Nov 1977). 

Measurements of the low-field mobility of electrons are re- 
ported for dense methane gas above the critical temperature. Use of 
a thick-walled stainless steel cell permitted measurements to 200 atm 
or a density of 0.3 g/cc at -77°C. At low densities the mobility 
follows a (density)~' dependence and increases with increasing tem- 
perature. The mobility goes through a maximum of about 1000 cm?/ 
V sec at a density of | x 10”? molecules/cc. The variation in mobility 
at high densities depends primarily on fluid density and less on either 
fluid structure or temperature. The position of the mobility maxi- 
mum is expected to correlate with a minimum in the energy of the 
lowest electronic eigenstate. 


BEAMS AND THEIR REACTIONS 


16102 (CONF-770940—10) Fundamental atomic collisional pro- 
cesses in negative ion sources for H~. Crandall, D.H.; Barnett, C.F. 
(Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405- 
ENG-26. 9p. Dep. NTIS, PC A02/MF AOl1. 

From Symposium on the production and neutralization of 
negative hydrogen ions and beams; Upton, NY, USA (26 Sep 1977). 

The basic collision processes which create or destroy H™ in 
gas-phase collisions like those which occur in ion sources are dis- 
cussed. Cross sections are presented which show that, for known 
processes, destruction is generally more likely than production. One 
possible production mechanism (on which there is no data) is sug- 
gested, and isotope effects between hydrogen and deuterium are 
discussed. 


16103 (SAND—77-2000C) Electron deposition in thin targets. 
Widner, M.M.; Burns, E.J.T.; Clauser, M.J. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). 1977. Contract EY-76-C-04-0789. 17p. (CONF- 
771035—7). Dep. NTIS, PC A02/MF AO1. 

From 2. international topical conference; Ithaca, NY, USA (3 
Oct 1977). 

Recent theoretical and experimental studies of electron depo- 
sition in thin foils and targets are discussed with emphasis on 
enhancement of collisional deposition resulting from macroscopic 
self-beam and diode fields. The deposited power/mass identical with 
P/sub M/ was inferred to be P/sub M/ approximately equal to 1-2 x 
10? watts/gm for experiments on Hydra (1 MeV, 300 KA, 100 nsec) 
and P/sub M/ approximately equal to 8-16 x 10'* watts/gm on Proto 
I (1.5 MeV, 250 KA/side, 30 nsec). P/sub M/ is found to depend 
critically on current density and enclosed current in the pinch as 
expected. 


16104 Molecular beam study of the Ha—D» exchange reaction on 
stepped platinum crystal surfaces: Dependence on reactant angle of 
incidence. Salmeron, M.; Gale, R.J.; Somorjai, G.A. (Materials and 
Molecular Research Division, Lawrence Berkeley Laboratory, and 
Department of Chemistry, University of California, Berkeley, Cali- 
fornia 94720). J. Chem. Phys.; 67: No. 11, 5324-5334(1 Dec 1977). 

The exchange reaction H2+D2—+2HD was studied as a func- 
tion of the angle of incidence (polar and azimuthal) of the beam of 
reactants on two stepped platinum surfaces, the Pt(S) -[6(111) x 
(111)] and Pt(S) -[5(111) x (111)]. The reaction probability was found 
to depend markedly on the direction of approach of the reactants to 
the step structure. The production of HD is highest when the 
reactants strike the open side of the step structure, decreasing by 
approximately a factor of 2 when the inner corner of the step is 
shadowed. These variations are intimately related to the geometry of 
the stepped surfaces and cannot be attributed to an activation energy 
barrier for adsorption. The observed dependence can be accounted 
for in a simple model, assigning different activities for H—H bond 
breaking to the step and terrace sites. For the best fit with the 
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experimental data we find that the activity of a step site is seven 
times that of a terrace site at normal incidence. 


16105 Application of track detectors to the measurement of sput- 
tering yields. Gregg, R.; Switkowski, Z.E.; Tombrello, T.A. (Califor- 
nia Inst. of Tech., Pasadena (USA). W.K. Kellogg Radiation Lab.). 
Nucl. Instrum. Methods; 144: No. 3, 613-614(1 Aug 1977). 

Observation of fission tracks in mica has been used to measure 
low sputtering yields from light-ion bombardment of uranium. The 
technique is very sensitive and could be applied to measurements of 
low sputtering yields from materials doped with *°°U. The technique 
is also suitable for the study of chunk emission. 


ATOMIC AND MOLECULAR PROPERTIES 


16106 (LA—6645-MS) Thermodynamic properties of fluid n-H2 
in the range 75 to 307 K and 2 to 20 kbar. Liebenberg, D.H.; Mills, 
R.L.; Bronson, J.C. (Los Alamos Scientific Lab., N.Mex. (USA)). 
Apr 1977. Contract W-7405-ENG-36. 28p. Dep. NTIS, PC A03/MF 
AOl. 

An empirical equation of state (EOS) is developed which 
reproduces our simultaneous measurements of P, V, T, and sound 
velocity v/sub s/ in fluid n-H2 from 75 to 307 K and 2 to 20 kbar. 
We then derive various thermodynamic properties from the EOS 
and give values in tabular form at rounded kbar pressures and 25 K 
temperature intervals over the erg range. Included are the 
isobaric thermal expansion coefficient a/sub p/, heat capacity at 
constant pressure C/sub p/, isothermal compressibility coefficient 
chi/sub T/, heat capacity ratio y, and molar entropy S. Characteris- 
tics of the EOS at high pressure and temperature are examined and 
ae with several theoretical and phenomenological equations 
of state. 


16107 Theoretical radiative lifetime of the metastable c°Pi/sub 
u/ state of Hz. Bhattacharyya, D.K.; Chiu, L.C. (Department of 
Chemistry, Howard University, Washingtion, D.C. 20059). J. Chem. 
Phys.; 67: No. 12, 5727-5734(15 Dec 1977). 

Magnetic dipole and electric quadrupole interactions are con- 
sidered here as the mechanism for the forbidden radiative transition 
from the metastable c*Pi/sub u/ state of He to the dissociative b°=/ 
sub u/* state. The discrete vibrational wavefuncion for the c*Pi/sub 
u/ state is generated from Browne's potential. The continuum vibra- 
tional wavefunction for the b*=/sub u/* state is generated from an 
exponential type pontential function, which fits closely with Kolos 
and Wolniewicz’s potential. By virtue of this exponential type poten- 
tial function, the phase integral and the exponential integral of the 
continuum vibrational wavefunction become integrable and an ana- 
lytical expression is given for the vibrational wavefunction of b*=/ 
sub u/*. The electronic wavefunctions, used here to calculate the 
transition moments, are two-center wavefunctions previously de- 
rived by Chiu (for c*Pi/sub u/) and by Hirschfelder and Linnett (for 
b*x/sub u/*). It is found that the translational expansion of the 
magnetic dipole operator (originally at the center of mass) at the 
atomic centers generates an additional gradient operator, which 
contributes significantly towards the magnetic dipole transition prob- 
ability. From the total transition probability which is a sum of that 
due to magnetic dipole transition and that due to electric quadrupole 
transition, a lifetime of tau=1.76 msec is calculated for the lowest 
vibrational level of the c*Pi/sub u/ state. For a comparison, the 6- 
function bapa sane is used for the continuum vibrational wave- 
function. This approximation gives rather good agreement with the 
accurate calculation. 


16108 Photoionization of helium from the excited state 4p'P:. 
Belik, V.P.; Bobashev, S.V.; Shmaenok, L.A. (A. F. Ioffe Physico- 
technical Institute, USSR Academy of Sciences). JETP Lett. (USSR) 
(Engl. Transl.); 25: No. 11, 494-497(5 Jun 1977). 

The cross section for the photoionization of helium from the 
excited state 4p'P, by radiation of wavelength 1.06 ym is experimen- 
tally found to be o= (3.9 +- 1.5) x 1078 cm? 


16109 Laser-spectroscopy measurement of the cross section of 
excitation transfer in a gas of like atoms. Karlov, N.V.; Krynetskii, 
B.B.; Mishin, V.A.; Prokhorov, A.M. (P. N. Lebedev Physics Insti- 
tute, USSR Academy of Sciences). JETP Lett. (USSR) (Engl. 
Transl.); 25: No. 11, 501-503(5 Jun 1977). 

The cross section for the transfer of excitation of monatomic 
europium vapor is determined experimentally. A change in the 
spectrum of the luminescence excited by the radiation of a narrow- 
dye laser, following excitation transfer by collisions, is revealed by 
the isotopic structure of the luminescence spectrum of europium. 


COLLISION PHENOMENA 


16110 (UCRL—80098) Formation processes and secondary emis- 
sion coefficients for H~ production on alkali-coated surfaces. Hiskes, 
J.R.; Karo, A. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 20 Sep 1977. Contract W-7405-ENG-48. 7p. 
(CONF-770940—4). Dep. NTIS, PC A02/MF AOI. 
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From Symposium on the production and neutralization of 
negative hydrogen ions and beams; Upton, NY, USA (26 Sep 1977). 
e formation of negative ions by hydrogen collisions on 
cesium-coated surfaces is discussed in the limiting cases where the 
resident cesium is either in the purely ionic state or in the purely 
atomic state. The survival fraction for negative ions moving away 
from a metal surface is calculated using a method employing com- 
plex eigenvalues. The fraction of surviving ions is found to be larger 
than calculated by previous workers. The secondary emission coeffi- 
cient for negative ion production by incident atoms with energies of 
ten to one hundred electron volts is estimated to be in the range 
thirty to fifty percent. The secondary emission coefficient is found to 
be a sensitive function of the thickness of the alkali adsorbate coating 
for ion energies in the range below a few hundred electron volts. 


16111 Calculation of associative and Penning ionization of H and 
D by He(2 'S) and He(2 °S). Hickman, A.P.; Morgner, H. (Molecu- 
lar Physics Center, SRI International, Menlo Park, California 
94025). J. Chem. Phys.; 67: No. 12, 5484-5490(15 Dec 1977). 

Associative and Penning ionization cross sections are calculat- 
ed for collisions of H and D with He(2 'S) and He(2 °S) in the 
energy range 0.03—1.0 eV. Ab initio configuration—interaction 
potential curves V* and V/sub +/ for these systems are used. For 
the autoionization width I’, the recent results of Hickman, Isaacson, 
and Miller for He(2 *S) -H are employed, and their calculations are 
extended to obtain the width for He(2 'S) —H. For the latter 
system, the calculated associative ionization fraction and the relative 
energy dependence of the total ionization cross section are in excel- 
lent agreement with the recent experiments of Fort, Laucagne, 
Pesnelle, and Watel. Comparison with the experiments of Morgner 
at thermal energies, and of Howard, Riola, Rundel, and Stebbings, 
and Neynaber and Magnuson at higher energies suggests that [ (R) 
for He(2 *S) —H is fairly accurate, and that [ (R) for He(2 'S) —H 
is low by about a factor of 2. 


16112 Crossed molecular beam study of the translational energy 
dependence of Cl+ Br2.—-BrCl-+ Br reaction. Valentini, J.J.; Lee, Y.T.; 
Auerbach, D.J. (The James Franck Institute and Department of 
Chemistry, The University of Chicago, Chicago, Illinois 60637). J. 
Chem. Phys.; 67: No. 11, 4866-4872(1 Dec 1977). 

A crossed molecular beam study of the Cl+ Br2.—BrCl+Br 
reaction using supersonic nozzle beams of Cl and Bro has been 
carried out at collision energies of 6.8, 14.7, and 17.7 kcal/mole. At 
all three collision energies the BrCl product is quite strongly for- 
ward peaked, with a large fraction (80%—85%) of the energy in 
internal degrees of freedom. The results of the experiment indicate 
that the Cl+Brz reaction displays the characteristics of an exoergic 
reaction On an attractive surface with early energy release. Estimat- 
ed total cross sections at 6.8 and 14.7 kcal/mole are 11 A and 14 A® 
respectively. 


16113 Deactivation of vibrationally excited SO. by O(° P) atoms. 
West, G.A.; Weston, R.E. Jr.; Flynn, G.W. (Chemistry Department, 
Brookhaven National Laboratory, Upton, New York 11973). J. 
Chem. Phys.; 67: No. 11, 4873-4879(1 Dec 1977). 

Laser-induced infrared fluorescence has been used to measure 
collisional energy transfer rates of SO. in the presence of O('P) 
atoms. Deactivation of the v: and vs stretching modes is found to be 
rapid, with efficiencies 30—40 times the corresponding rare gas 
rates. Energy transfer between the v; and vs modes induced by O 
atoms is relatively inefficient compared to deactivation, in contrast 
to the effect observed for rare gas atoms. 


16114 Unified treatment of Penning ionization and excitation 
transfer. Miller, W.H.; Morgner, H. (Department of Chemistry and 
Materials and Molecular Research Division, Lawrence Berkeley 
Laboratory, University of California, Berkeley, California 94720). J. 
Chem. Phys.; 67: No. 11, 4923-4930(1 Dec 1977). 

It is shown how Penning ionization (A+ B-—+A + B* +e" ) and 
excitation transfer (A+B—A+B,B=Rydberg state) can be de- 
scribed by essentially the same theoretical model. The physical basis 
of this is that in both cases the final state of species B consists of an 
ion core B* with a highly excited electron, and whether the electron 
is slightly bound (B) or slightly unbound (B* +e7 ) matters little to 
the collision dynamics. The system He(2 *S)+F is analyzed as an 
example of this theory. 


16115 Characteristic vibrational coupling behavior of intermole- 
cular potentials. Dougherty, E.; Rabitz, H.; Detrich, J.; Conn, R. 
(Department of Chemistry, Princeton University, Princeton, New 
Jersey 08540). J. Chem. Phys.; 67: No. 10, 4742-4746(15 Nov 1977). 

Some recently available intermolecular potentials have been 
investigated and cast into a form suggestive of similar vibrational 
coupling behavior. The underlying physical factors behind these 
similarities are discussed. It is argued that a typical potential will 
exhibit an intermolecular distance(s) at which the vibrational cou- 
pling vanishes. It is expected that knowledge of this behavior will be 
particularly useful in model calculations of vibrationally inelastic 
collision processes. 
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16116 Absolute cross sections for 2s-2p excitation of C* by 
electron impact. Taylor, P.O.; Gregory, D.; Dunn, G.H.; Phaneuf, 
R.A.; Crandall, D.H. (Joint Institute for Laboratory Astrophysics, 
University of Colorado and National Bureau of Standards, Boulder, 
Colorado 80309). Phys. Rev. Lett.; 39: No. 20, 1256-1259(14 Nov 
1977). 

Absolute cross sections have been measured for excitation of 
the 2s?S/sub 1/2/-2p?P/sub 1/2,3/2/ resonance doublet in Li-like 
C* by electron impact for energies ranging from below threshold 
(8.0 eV) to 530 eV. The measurements agree with recent unpub- 
lished Coulomb-Born and close-coupling calculations over the entire 
range of electron energies. 


16117 (LA-tr—77-59) Absorption of thermal radiation by layers 
of condensed gases. Grishin, S.F.; Grishina, E.Ya.; Kovalenko, V.A.; 
Mimin, R.V.; Chernyshenko, V.Ya. Translated from Zh. Tekh. Fiz; 
47: 1050-1054(1977). 13p. Dep. NTIS, PC A02/MF AO1. 

The measurements of infrared radiation absorption by layers 
of condensed gases showed that layers of No and Ar are essentially 
transparent in the region of long wavelengths between 5 and 40 pm, 
and that layers of He and especially H2O strongly absorb infrared 
radiation in that region. The difference can be explained by the 
distribution of molecular absorption bands, conditioned by the inter- 
molecular interactions in the condensed state. From the experimental 
results obtained, an evaluation of the coefficients of absorption was 
carried out for thin layers of solid H2O, Nz and He 


ATOMIC AND MOLECULAR THEORY 


16118 (AD-A—043091) X alpha calculation of transition ener- 
gies in multiply ionized atoms. Memorandum report. Ringers, D.A. 
(Ballistic Research Labs., Aberdeen Proving Ground, Md. (USA)). 
Jul 1977. 14p. (BRL-MR—2766). NTIS PC A02/MF AO1. 

The X alpha method has been applied to the calculation of 
ionization energies in multiply ionized atoms. It is shown that the 
accuracy of calculations can be improved if appropriate (different) 
values of alpha are used for each configuration. Alternatively, one 
can use the Slater transition state, wherein a total energy difference 
is related to a difference in single-electron eigenvalues. By a series 
expansion, the value of alpha for an excited configuration can be 
related to its value for the ground-state configuration. The terms 
Delta alpha(deleE/del/alpha), thus introduced, exhibit a similar de- 
pendence on atomic number as the ground-state values of alpha. 
Results of sample calculations are reported and compared with 
experiment. 


16119 Two-atom interaction in the dynamical operator treatment. 
Khoo, I.C. (Ames Lab., IA). Opt. Commun.; 20: No. 3, 330-334(Mar 
1977). 

The decay rate of an excited atom in the presence of a 
ground-state atom is calculated by using a dynamical operator ap- 
proach. It is found that the rate is dependent on the interatomic 
distance in a manner exactly paralleling classical interacting dipoles. 
The present treatment in terms of dipole fields, rather than the usual 
Schroedinger photon-exchange picture, however, removed the diffi- 
culty in interpreting the results. 


GENERAL FLUID DYNAMICS 
REFER ALSO TO CITATION(S) 15535 


16120 Stability of a submerged frozen crust. Epstein, M. (Ar- 
gonne National Laboratory, Reactor Analysis and Safety Division, 
Argonne, Ill.). J. Heat Transfer; 99: No. 4, 527-532(Nov 1977). 

Consideration is given to the stability of a thin frozen crust of 
infinite extent growing between two different fluid materials. A 
linear, inviscid stability analysis is employed to obtain an estimate for 
the crust breakup time. The stability formulation parallels that of 
Rayleigh and Kelvin for the generation of waves at the plane 
interface between two different fluids and is used to develop formu- 
las «fining necessary conditions for frozen crust breakup. An ap- 
proximate crust breakup criterion is proposed, viz, that the crust 
growth (or crystallization) time exceed the crust breakup time. The 
criterion shows reasonably agreement with experimental observa- 
tions of the stability of a growing frozen crust in a gravity field along 
(Rayleigh instability). 


16121 Buoyant jets discharging nonvertically into a uniform, 
quiescent ambient: a finite-difference analysis and turbulence model- 
ing. Madni, I.K.; Pletcher, R.H. (Department of Applied Science, 


Brookhaven National Laboratory, Upton, N.Y. Assoc. Mem. 
ASME). J. Heat Transfer; 99: No. 4, 641-647(Nov 1977). 

A differential approach for analysis of turbulent, axisymme- 
tric, buoyant jets and plumes issuing nonvertically into a quiescent, 
uniform ambient is presented, in which the governing differential 
equations for conservation of mass, momentum, and energy, derived 
in a curvilinear, orthogonal coordinate system, are solved by a finite- 
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difference method of the Dufort-Frankel type. This jet configuration 
is of interest with regard to the design of submerged, offshore 
outfalls from power plants. The analysis includes consideration of 
the transverse momentum equation as the jet follows a curved 
trajectory under the influence of buoyancy forces. The turbulent 
shear stress and heat flux terms in the governing equations are 
evaluated through a relatively simple turbulence model which ac- 
counts for the effect of buoyancy on the apparent turbulent viscosity 
through the gradient Richardson number. Predictions for buoyant 
jets discharging horizontally and at 45 deg to the horizontal are 
compared with recent experimental data and the results of other 
prediction methods. 


PROPERTIES AND STRUCTURE OF FLUIDS 
REFER ALSO TO CITATION(S) 16101 


16122 (LBL—6137) Some properties of capillary surfaces on 
elliptical domains. Albright, N. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Jul 1977. Contract W-7405-ENG-48. 18p. 
Dep. NTIS, PC A02/MF AO1. 

It is shown that there will exist a critical contact angle for an 
elliptical cross section if the ratio b/a of the minor and major 
semiaxes is less than 0.6116. (There is no solution of the capillary 
suface equations for contact angles less than the critical angle.) A 
lower bound on y/sub crit/ is calculated for various values of b/a. 
These bounds appear to be close to the values of y/sub crit/ found 
by numerical solution of the capillary surface equations. 


16123 Analysis of melting in the presence of natural convection in 
the melt region. Sparrow, E.M.; Patankar, S.V.; Ramadhyani, S. 
(Department of Mechanical Engineering University of Minnesota, 
Minneapolis, Minn.). J. Heat Transfer; 99: No. 4, 520-526(Nov 1977). 

An analysis of multidimensional melting is performed which 
takes account of natural convection induced by temperature differ- 
ences in the liquid melt. Consideration is given to the melt region 
created by a heated vertical tube embedded in a solid which is at its 
fusion temperature. Solutions were obtained by an implicit finite- 
difference scheme tailored to take account of the movement of the 
liquid-solid interface as melting progresses. The results differed 
decisively from those corresponding to a conventional pure-conduc- 
tion model of the melting problem. The calculated heat transfer rate 
at the tube wall decreased at early times and attained a minimum, 
then increased and achieved a maximum, and subsequently de- 
creased. This is in contrast to the pure conduction solution whereby 
the heat transfer rate decreases monotonically with time. The thick- 
ness of the melt region was found to vary along the length of the 
tube, with the greatest thickness near the top. This contrasts with the 
uniform thickness predicted by the conduction solution. These find- 
ings indicate that natural convection effects, although unaccounted 
for in most phase change analyses, are of importance and have to be 
considered. 


MAGNETOHYDRODYNAMICS 


REFER ALSO TO CITATION(S) 15241 


SUPERFLUIDITY 


REFER ALSO TO CITATION(S) 16171 


OTHER QUANTUM FLUIDS 
REFER ALSO TO CITATION(S) 16171 


16124 (COO— 1569-140) Differential osmotic pressure measure- 
ments of the concentration susceptibility of liquid *He/*He mixtures 
near the lambda curve and tricritical point. Gearhart, C.A. Jr.; 
Zimmermann, W. Jr. (Minnesota Univ., Minneapolis (USA). School 
of Physics and Astronomy). Feb 1976. Contract EY-76-S-02-1569. 
14p. Dep. NTIS, PC A02/MF AO1. 

Values of the concentration susceptibility, of liquid *He/*He 
mixtures measured as the variation in *He mole fraction with respect 
to the difference between molar chemical potentials of He and ‘He 
have been determined near the lambda line and tricritical point from 
measurements of the differential osmotic pressure as a function of 
temperature T at four values of the *He mole fraction, x = 0.594, x 
= 0.644, x = 0.680, and x = 0.706. In contrast to other determina- 
tions, results for the two values of x less than the tricritical value x/ 
sub t/ = 0.675 show pronounced peaks at the lambda transition. 
Except perhaps for x < x/sub t/ in the normal-fluid region away 
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from the transition, our data appear to be consistent with a simple 
tricritical scaling relationship. 


HIGH ENERGY PHYSICS 


16125 Quarks with unit charge: a search for anomalous hydrogen. 
Muller, R.A.; Alvarez, L.W.; Holley, W.R.; Stephenson, E.J. (Univ. 
of California, Berkeley). Science; 196: No. 4289, 521-523(29 Apr 
1977). 

Quarks of charge +1 and other anomalous hydrogen were 
sought by using the 88-inch cyclotron at Berkeley as a high-energy 
mass spectrometer, with natural hydrogen and deuterium as the 
sources of ions. No quarks were observed, and limits were placed on 
their ratio to protons on the earth that vary from less than 2 x 10~’® 
for high masses (3 to 8.2 atomic mass units) to 10~'* for the lowest 
masses (less than 1/3 atomic mass unit). 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


STRONG BARYON-INDUCED INTERACTIONS 


16126 Observation of structure in the Y region. Innes, W.R.; 
Appel, J.A.; Brown, B.C.; Brown, C.N.; Ueno, K.; Yamanouchi, T.; 
Herb, S.W.; Hom, D.C.; Lederman, L.M.; Sens, J.C.; Snyder, H.D.; 
Yoh, J.K.; Fisk, R.J.; Ito, A.S.; Joestlein, H.; Kaplan, D.M.; Ke- 
phart, R.D. (Fermi National Accelerator Laboratory, Batavia, Illi- 
nois 60510). Phys. Rev. Lett.; 39: No. 20, 1240-1242(14 Nov 1977). 

The properties of the dimuon enhancement seen in 400-GeV 
proton-nucleus collisions have been clarified by a threefold increase 
in data. We find two peaks whose widths are consistent with our 
resolution: M; = 9.4 GeV with do/dy vertical-bar /sub y/ = 1.8 x 
10-7 cm?/nucleon and Mz = 10.0 GeV with Bdo-/dy vertical-bar / 
sub y/ = 0.7 x 10°*? cm’/nucleon. Evidence for the possible 
existence of a third peak near 10.4 GeV is discussed as are the 
comparison with the properties of a qq-bar system, where q is a new 
heavy quark. 


16127 Measurement of the line-reversed reactions p-barp — 
a rho” and 7” p — prho™ at 6 GeV/c. Green, D.R.; Edelstein, R.M.; 
Halpern, H.J.; Makuchowski, E.J.; Russ, J.S.; Stein, N.A.; Bar-Yam, 
Z.; Dowd, J.P.; Kern, W.; Russell, J.J.; Sharfman, N.; Singer, M.N. 
(Carnegie-Mellon University, Pittsburgh, Pennsylvania 15213). Phys. 
Rev. Lett.; 39: No. 20, 1243-1245(14 Nov 1977). 

Differential cross sections and density-matrix elements in rho™ 
decay have been measured at 6 GeV/c for p-barp — 7* rho” and its 
line-reversed partner 7” p — prho™ in the range t/sub min/ > t > - 
1.5 (GeV/c)? The reactions satisfy line-reversal symmetry and the 
rho~ decay is consistent with isotropy for -t < or = 0.5(GeV/c)” 
For -t > or = 0.5(GeV/c)?, the differential cross sections show a 
weaker t dependence, and the decays become anisotropic. 


16128 nd scattering at 180° for neutron energies from 200 to 800 
MeV. Bonner, B.E.; Hollas, C.L.; Newsom, C.R.; Riley, P.J.; Glass, 
G. (Los Alamos Scientific Laboratory, University of California, Los 
Alamos, New Mexico 87545). Phys. Rev. Lett; 39: No. 20, 1253- 
1256(14 Nov 1977). 

We have measured the cross section for neutron-deuteron 
elastic scattering over the incident energy range 200—800 MeV. 
Preliminary results for the extreme back angles (@/sub n/* > or = 
175°) show a striking shoulder in the excitation function for neutron 
energy 300—600 MeV. Comparison is made with calculations using 
the Craigie-Wilkin triangle-diagram technique. 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


GENERAL 


16129 (COO— 1764-313) Inclusive asymmeiries. Peterson, E.A. 
(Minnesota Univ., Minneapolis (USA)). 1977. Contract EY-76-C-02- 
1764. 7p. (CONF-770124—6). Dep. NTIS, PC A02/MF AO1. 

From Conference of the Orbis Scientiae Center for Theoreti- 
cal Studies; Coral Gables, FL, USA (16 Jan 1977). 

The polarized proton beam was used to measure left-right 
asymmetries for the reactions p + p — p, K*~, 7*~ + anything and 
also some information on the reaction p + n — p, K*~, w* + 
anything are presented. The incident momentum is 11.8 GeV/c. The 
data are preliminary. Six references. (JFP) 


16130 Static potential in quantum chromodynamics. Appelquist, 
T.; Dine, M. (Yale Univ., New Haven, Conn. (USA). Gibbs Lab.); 
Muzinich, I.J. (Brookhaven National Lab., Upton, N.Y. (USA)). 
Phys. Lett., B; 69: No. 2, 231-236(1 Aug 1977). 
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The static potential between a heavy quark and antiquark in 
quantum chromodynamics is analyzed in the weak coupling expan- 
sion. At the one loop level, a physical explanation of asymptotic 
freedom is offered in higher orders, the problem of separating an 
effectively instantaneous two body potential from iterations of the 
potential and from multiparticle (> =3) configurations is discussed. 
Scaling properties of the potential are studied and some phenomeno- 
logical observations are made. 


16131 Multiple discontinuities for 2-to-4 processes. Cahill, Kevin 
(Paris-11 Univ., 91 - Orsay (France). Inst. de Physique Nucleaire); 
Stapp, H.P. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Ann. Inst. Henri Poincare, Sect. A; 26: No. 2, 193-212(1977). 

Formulas that express the multiple normal-threshold discon- 
tinuities of scattering functions for 2-to-4 processes as sums of 
products of scattering amplitudes for related processes are derived 
from a combination of field-theoretic and S-matrix principles. 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 16136 


16132 (N—77-25936) Single w~ * production by e*e — w* 
hadrons. Renard, F.M.; Talon, M. (Montpellier-2 Univ., 34 (France). 
Dept. de Physique Mathematique). Jan 1977. 9p. (PM—77/3). NTIS 
PC A02/MF AO1. 

It is shown that the annihilation reaction e" e* — w*~ can be 
an interesting source of single negative and positive omega mesons 
for a total center-of-mass energy of > or = to 65 GeV at a rate of 
107 ** to 107 *5 sq cm. 


16133 (ORO—3992-317) Spectrum-generating SU(4) in particle 
physics. II. Electromagnetic decays of vector mesons. Bohm, A.; 
Teese, R.B. (Texas Univ., Austin (USA). Center for Particle 
Theory). Sep 1977. Contract EY-76-S-05-3992. 4ip. Dep. NTIS, PC 
A03/MF AOI. 

The decay rates for the electromagnetic decays of vector 
mesons are derived within the spectrum-generating SU(4) approach. 
Radiative as well as leptonic decays of vector mesons can be derived 
from one theoretical assumption and given in terms of three reduced 
matrix elements. The implication of the experimental value (rho — 
ay) = (35 +- 10) keV for the form of the electromagnetic current 
operator is discussed. 


16134 Simple quantum-chromodynamics prediction of jet struc- 
ture in e* e~ annihilation. Georgi, H.; Machacek, M. (Lyman Labora- 
tory of Physics, Harvard University, Cambridge, Massachusetts 
02138). Phys. Rev. Lett.; 39: No. 20, 1237-1239(14 Nov 1977). 

We propose a simple alternative to the sphericity as a measure 
of jet structure in e*e~ annihilation. Our variable has the property 
that it can be reliably calculated in pertubation theory in quantum 
chromodynamics (QCD) for large Q?. It is not sensitive to the details 
of quark and gluon decay into color-singlet hadrons. We discuss the 
nonperturbative effects which are important at moderate Q? 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 16133, 16136 


STRONG INTERACTIONS, GENERAL 


16135 (COO—2978-2) Inelastic strong interactions at high ener- 
gies. Suranyi, P. (Cincinnati Univ., Ohio (USA)). 20 Oct 1977. 
Contract EY-76-S-02-2978. 9p. Dep. NTIS, PC A02/MF AO1. 

A method permitting the calculation of inclusive and semi- 
inclusive cross sections at high energies starting from an arbitrary 
field theory was worked out. The method relies on a functional 
integral representation of the generating functional of inclusive cross 
sections and on the use of semiclassical methods. The inclusive cross 
section is proportional to the absolute square of the Fourier trans- 
form of a special soliton solution of the classical field equations in 
zeroth order semi-classical approximation. A conserved topological 
quantum number that has a nonzero value for the soliton solution 
was found. Future research to be performed in this field under the 
contract is described including applications to various field theories 
and the exploration of connections with Reggeon field theory. 


STRONG INTERACTIONS, BARYON NO.=0 


16136 (COO— 1545-218) Production of y(9.5) in e* e~ annihila- 
tion and photoproduction. Aubrecht, G.J. I]; Wada, W.W. (Ohio 
State Univ., Columbus (USA). Dept. of Physics). 1977. Contract 
EY-76-C-02-1545. 9p. Dep. NTIS, PC A02/MF AO1. 

Assuming that the new resonance (9.5) is a vector meson, its 
leptonic and hadronic decay widths are calculated in analogy to 
those of psi(3.1). Then, using the Breit-Wigner formula, the produc- 
tion cross section in e*e” annihilation is predicted. The tensor 


PHYSICS RESEARCH 1679 


dominance of the Pomeron, together with the vector dominance 
model, is invoked to estimate the photoproduction cross section. 


16137 Asymptotic form of hadronic form factors in the quark 
model. Chernyak, V.L.; Zhitniskii, A.R. (Irkutsk State University). 
JETP Lett. (USSR) (Engl. Transl.); 25: No. 11, 510-513(5 Jun 1977). 

The dependence of the asymptotic hadronic form factors on 
the quantum numbers of the hadrons is obtained. Asymptotic forms 
of mesic and baryonic form factors of different tones are calculated. 


STRONG INTERACTIONS, BARYON NO. GREATER THAN 
1 


16138 Changes in the angular distribution of shower particles as 
the multiplicity increases. Azimov, A.S.A.; Ustyugin, Y.E.; Chuda- 
kov, V.M. (S. V. Starodubtsev Physicotechnical Institute, Academy 
of Sciences of the Uzbekh SSR, Tashkent). Sov. Phys. - Dokl. (Engl. 
Transl.); 22: No. 5, 258-260(May 1977). 

The multiperipheral model, hydrodynamical model, C-model, 
and Pi-model are employed to calculate the angular distribution of 
shower particles produced in the interactions of cosmic nucleons 
with nuclei. (AIP) 


FIELD THEORY 
REFER ALSO TO CITATION(S) 16130, 16135 


16139 (ORO—5126-23) Gauge invariance of the Rayleigh— 
Schroedinger time-independent perturbation theory. Yang, K.H. 
(Maryland Univ., College Park (USA). Dept. of Physics and Astron- 
omy). Aug 1977. Contract EY-76-S-05-5126. 29p. Dep. NTIS, PC 
A03/MF AO1. 

It is shown that the Rayleigh-Schroedinger time-independent 
perturbation theory is gauge invariant when the operator concerned 
is the particle's instantaneous energy operator H/sub B/ = (1/ 
2m)[vector p - (e/c) vector A]? + eVo. More explicitly, it is shown 
that the energy perturbation corrections of each individual order of 
every state is gauge invariant. When the vector potential is curlless, 
the energy corrections of all orders are shown to vanish identically 
regardless of the explicit form of the vector potential. The relation 
between causality and gauge invariance is investigated. It is shown 
that gauge invariance guarantees conformity with causality and 
violation of gauge invariance implies violation of causality. 


16140 Uniqueness connection between charge conjugation and 
statistics. Hammer, C.L.; DeFacio, B. (Ames Laboratory: ERDA, 
Iowa State University, Ames, Iowa 50011). J. Math. Phys. (N. Y.); 19: 
No. 1, 103-108(Jan 1978). 

The charge conjugation properties of bilinear quantum field 
theories are examined in considerable detail. It is shown that the 
connection between charge conjugation and statistics is unique. The 
relation between spin and statistics for a large class of these theories 
and the statistics of unusual fields such as Faddeev—Popov ghost 
fields and Gupta’s regularizing fields with negative norm are dis- 
cussed. 


16141 Derivation of the virial expansion with application to 
Euclidean quantum field theory. Menikoff, R.; Sharp, D.H. (Theoreti- 
cal Division, Los Alamos Scientific Laboratory, University of Cali- 
fornia, Los Alamos, New Mexico 87545). J. Math. Phys. (N.Y.); 19: 
No. 1, 135-150(Jan 1978). 

In this paper we give a derivation of the virial expansion and 
some of its generalizations. Our derivation is based on the generating 
functional which defines a representation of the density operator rho 
(x) in a nonrelativistic local current algebra. The virial expansion 
results from solving a functional differential equation for this quanti- 
ty. We exploit the well-known analogy between quantum field 
theory and classical statistical mechanics to explore the use of the 
virial expansion in Euclidean quantum field theory. Specifically, we 
show that the virial expansion can be used to derive Feynman’s rules 
and to provide a perturbation expansion about a static ultralocal 
model. The latter is worked out in detail in the case of a free neutral 
scalar model, and outlined in the case of a Aphi* model. 


SCATTERING THEORY 


16142 (ORO— 3992-315) Solutions of simple dual bootstrap 
models satisfying Lee—Veneziano relation and the smallness of cut 
discontinuities. Chiu, C.B.; Hossain, M.; Tow, D.M. (Texas Univ., 
Austin (USA). Center for Particle Theory). Jul 1977. Contract EY- 
76-S-05-3992. 48p. Dep. NTIS, PC A03/MF AOI. 

To investigate the t-dependent solutions of simple dual boot- 
strap models, two general formulations are discussed, one without 
and one with cut cancellation at the planar level. The possible 
corresponding production mechanisms are discussed. In contrast to 
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Bishari’s formulation, both models recover the Lee-Veneziano rela- 
tion, i.e., in the peak approximation the Pomeron intercept is unity. 
The solutions based on an exponential form for the reduced triple- 
Reggeon vertex for both models are discussed in detail. Also calcu- 
lated are the cut discontinuities for both models and for Bishari’s and 
it is shown that at both the planar and cylinder levels they are small 
compared with the corresponding pole residues. Precocious asymp- 
totic planarity is also found in the solutions. 


16143 (ORO—5126-19) Relativistic eikonal expansion. Wallace, 
S.J.; McNeil, J.A. (Maryland Univ., College Park (USA). Dept. of 
Physics and Astronomy). Aug 1977. Contract EY-76-S-05-5126. 40p. 
Dep. NTIS, PC A03/MF AOl. 

The generalized ladder series of Feynman diagrams for scat- 
tering of two particles by scalar meson exchange is expanded, using 
functional methods, to obtain the relativistic eikonal approximation 
and the next two terms of an expansion about the eikonal limit. The 
established similarity between nonrelativistic and relativistic eikonal 
approximations is shown to persist, in part, to the higher order terms 
in the relativistic eikonal expansion. The leading order correction to 
the eikonal limit differs only kinematically from its nonreiativistic 
counterpart. In second order, there is again much similarity with 
nonrelativistic results, however a part of the second order eikonal 
correction explicitly depends on the relative time coordinate of the 
scattering particles. An approximate relativistic Schroedinger equa- 
tion is found to reproduce the leading corrections to the eikonal limit 
by means of a simple kinematic generalization of the nonrelativistic 
potential theory results, however the relative time effect cannot be 
readily incorporated into a three-dimensional wave equation. 


PHYSICS RESEARCH (CONT.) 


NUCLEAR PHYSICS 


16144 (CONF-770968—8) Introductory talk, international con- 
ference on nuclear structure. Session I. Schiffer, J.P. (Argonne Na- 
tional Lab., Ill. (USA)). 1977. Contract W-31-109-ENG-38. 48p. 
Dep. NTIS, PC A03/MF AOl1. 

From International conference on nuclear structure; Tokyo, 
Japan (5 Sep 1977). 

As an introductory conference lecture, this paper surveys the 
current status of the experimental study of nuclear structure via low 
and medium energy nuclear reactions. (SDF) 


16145 (COO—3494-32) Nuclear reaction mechanisms. Progress 
report, June 1976—July 1977. Blann, M. (Rochester Univ., N.Y. 
(USA). Dept. of Chemistry). 1977. 144p. Dep. NTIS, PC A07/MF 
AOl. 

Research under the subject contract is on heavy ion induced 
reactions, both on experimental measurement and theoretical inter- 
pretation. Measurements have included determination of elastic scat- 
tering, evaporation residue, fission, quasi elastic and deep inelastic 
scattering cross sections. From these data we have extracted infor- 
mation on fusion barrier heights and radii, nucleus-nucleus potentials 
and fission parameterizations at high angular momenta. We have 
started investigating influence of excitation energies on inverse cross 
sections and of precompound decay in heavy ion reactions, and have 
investigated multidimensional potential energy surfaces for heavy 
ion collisions. Work which has been published is listed in the 
Publications Section; work not yet published and/or in progress is 
discussed herein. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


16146 (CONF-770987—2) Time-dependent Hartree—Fock 
theory: application to the '‘N + 'C reaction. Maruhn, J.A.; Cusson, 
R.Y.; Meldner, H.W. (Oak Ridge National Lab., Tenn. (USA); 
Frankfurt Univ. (Germany, F.R.). Inst. fuer Theoretische Physik; 
Duke Univ., Durham, N.C. (USA). Dept. of Physics; California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 1977. Con- 
tract W-7405-ENG-26. 22p. Dep. NTIS, PC A02/MF AOl1. 

From International symposium on nuclear collisions and their 
microscopic description; Bled, Yugoslavia (26 Sep 1977). 

The results obtained from a pure time-dependent Hartree- 
Fock calculation of the '*N + 'C reaction are used as the basis for 
further investigations designed to overcome shortcomings of the 
theory and leading to suggestions for further development of this 
theory itself. It is shown that the studied theory does indeed provide 
a basic first step towards a more detailed theory of heavy-ion 
reactions. Among the parameters considered are the classical deflec- 
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tion function, kinetic energy loss, fusion and doubly differential cross 
sections. 19 references. (JFP) 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 16149 


16147 (ANL/NDM-—29) 250 keV resonance in the total neutron 
cross section of °Li. Smith, A.B.; Guenther, P.; Havel, D.; Whalen, 
J.F. (Argonne National Lab., Ill. (USA)). Jun 1977. Contract W-31- 
109-ENG-48. 29p. Dep. NTIS, PC A03/MF AO1. 

The energy of the observed maximum of the 250 keV reso- 
nance in the total neutron cross section of *Li is measured to be 
244.5 +- 1 keV relative to the velocity of light. The observed peak 
magnitude is 11.20 +-0.20b 


16148 (CONF-770927—3) Microscopic-macroscopic features in 
fusion reactions involving light systems. Kovar, D.G. (Argonne Na- 
tional Lab., Ill. (USA)). 1977. Contract W-31-109-ENG-38. 61p. 
Dep. NTIS, PC A04/MF A0O1. 

From Symposium on macroscopic features of heavy-ion colli- 
sions and pre-equilibrium processes; Hakone, Japan (2 Sep 1977). 

Experimental results obtained at Argonne and elsewhere for 
the fusion cross-section energy dependence for light to medium 
weight systems are presented. The most notable features in these 
data are the observation of (1) oscillatory structure in the fusion 
cross section excitation function for those systems involving the 
most tightly bound nuclei in the Ip shell and (2) sudden increases in 
the maximum fusion cross section for systems which involved nuclei 
differing only by one or two nucleons. Comparisons of the experi- 
mental cross-section behaviors in both the low-energy and high- 
energy regions with macroscopic model predictions show that sig- 
nificant discrepancies exist. The possible importance of the structure 
of the projectile and target on this cross-section behavior is dis- 
cussed. From these data it appears that there is ample evidence that 
the detailed structure of the projectile and target play an important 
role in the fusion process. These results indicate that more high- 
quality data sensitive to these microscopic” features, and theoretical 
calculations which attempt to include the detailed structure of the 
interacting ions are needed for progress in understanding these 
phenomena. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 20-38, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


16149 Yrast levels in *’Al suggested by resonance structure in 
the '*C('°N,a) reaction. Gomez del Campo, J.; Ford, J.L.C.; Robin- 
son, R.L. (Oak Ridge National Lab., Tenn. (USA)); Oritz, M.E.; 
Dacal, A.; Andrade, E. (Universidad Nacional Autonoma de 
Mexico, Mexico City). Phys. Lett., B; 69: No. 4, 415-418(29 Aug 
1977). 

A large number of correlated resonances with approximately 
400 keV (c.m.) widths were observed in addition to statistical 
fluctuations in the '*C('®N,a) reaction. The resonant portion of the 
cross sections suggest the population of high-spin levels close to the 
yrast line of the compound nucleus. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 16148 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 39-58, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 


16150 (CONF-770977—1) Shell-model origins of collective ef- 
fects in light- and medium-weight nuclei. McGrory, J.B. (Oak Ridge 
National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 22p. 
Dep. NTIS, PC A02/MF AO1. 

From Symposium of shell-model investigations of medium- 
weight nuclei; Tokyo, Japan (4 Sep 1977). 

Two independent investigations are discussed illustrating pos- 
sible interesting collective features in some f-p shell nuclei which are 
generated from the motion of valence nuclei and that the structure of 
the states in question is consistent with interacting boson model 
theory. Also further studies of shell-model wave functions in the s-d 
and light f-p shell nuclei are discussed which also offer some support 
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to the studied model. It is emphasized that these results are prelimi- 
nary. Nine references. (JFP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 16151 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 16148 


16151 (CONF-770968—10) Coulomb excitation in even-N Sm 
nuclei, Smither, R.K.; Ahmad, I.; Friedman, A.M.; Bushnell, D.L. 
(Argonne National Lab., Ill. (USA); Northern Illinois Univ., Dekalb 
(USA)). 1977. Contract W-31-109-ENG-38. 2p. Dep. NTIS, PC 
A02/MF AOl. 

From International conference on nuclear structure; Tokyo, 
Japan (5 Sep 1977). 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 16150 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 16160 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 190-219, THEORETICAL ~- 


NUCLEAR REACTIONS AND SCATTERING 


16152 Manifestation of the proximity of atomic nuclei to the 
point of the z77-condensate instability in inelastic scattering of nucleons. 
Sapershtein, E.E.; Tolokonnikov, S.V.; Fayans, S.A. (I. V. Kurcha- 
tov Institute of Atomic Energy). JETP Lett. (USSR) (Engl. Transl.); 
25: No. 11, 513-517(5 Jun 1977). 

It is shown that the behavior of the differential cross sections 
of inelastic scattering of nucleons by even-even nuclei accompanied 
by excitation of states with anomalous parity in the region where the 
transferred momenta k are of the order of the Fermi momentum p/ 
sub F/ is a characteristic of the degree of proximity of nuclei to the 
point of the 7-condensate instability. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 16160 


SPONTANEOUS AND INDUCED FISSION 


16153 (WAPD-TM—1287) Analysis of the boron pile measure- 
ment of the average neutron yield per fission of **Cf: (AWBA 
development program). Ullo, J.J. (Bettis Atomic Power Lab., West 
Mifflin, Pa. (USA)). Aug 1977. Contract EY-76-C-11-0014. 38p. 
Dep. NTIS, PC A03/MF AOl1. 

The Harwell Boron Pile measurement of the average number 
of prompt neutrons emitted per fission, v-bar/sub p/, of *°*Cf was 
analyzed in detail by a Monte Carlo method. From the calculated 
energy dependence of the neutron detection efficiency a value of v- 
bar/sub p/ = 3.733 +- 0.022 was obtained. This value is 0.76 
percent higher than the original reported value of 3.705 +- 0.015. 
Possible causes for this increase are discussed. 3 figures, 6 tables. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


RADIOACTIVE DECAY 


16154 Half-life of the longest-lived einsteinium isotope-*5*Es. 
Ahmad, I.; Wagner, F. Jr. (Argonne National Lab., Ill. (USA)). J. 
Inorg. Nucl. Chem.; 39: No. 9, 1509-1511(1977). 

The half-life of the nuclide **Es has been measured by 
following the decay of the 785.1 keV y-ray associated with its 
electron capture decay. The *°*Es sample used in this study was 
produced by ***Bk(a,n) reaction. The y-ray spectrum of a chemical- 
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ly purified 75?Es sample was measured with a high-resolution 25 cm® 
Ge(Li) spectrometer. '*7Cs activity, fixed to the *?Es sample, was 
used as an internal calibration source to correct for variations in the 
source-detector geometry. The decay of the y-ray spectrum was 
followed for three years. A least-squares fit to the areas of the 785.1 
keV photopeaks gave a half-life of 471.7 +- 1.9d for 5*Es decay. 
This half-life indicates that ***Es is the longest-lived einsteinium 
isotope. 


NUCLEAR REACTIONS AND SCATTERING 


16155 (ANL/NDM—32) Evaluated fast neutron cross sections 
of uranium-238. Poenitz, W.; Pennington, E.; Smith, A.; Howerton, 
R. (Argonne National Lab., Ill. (USA)). Oct 1977. Contract W-31- 
109-ENG-38. 100p. Dep. NTIS, PC A05/MF AO1. 

An evaluated fast neutron data file of 7**U is presented in the 
ENDF/B format. The incident energy range extends from 0.045 to 
20.0 MeV. The content consists of: (1) neutron total cross sections, 
(2) fission cross sections, neutron emission spectra and associated 
properties, (4) neutron radiative-capture cross sections, (5) (n;2n’) 
and (n;3n') processes, and (6) photon-production cross sections and 
spectra. The methodology of the file derivation is outlined. File 
content is graphically illustrated and uncertainty estimates are given. 
Comparisons with comparable portions of ENDF/B-IV are made 
and some large differences are noted. Some results of integral 
benchmark” tests using this file are outlined. Many of the compo- 
nents of this file are those explicitly submitted for ENDF/B, Version 
V. 


16156 (HEDL-TME—77-54) HEDL evaluation of actinide cross 
sections for ENDF/B-V. Mann, F.M.; Schenter, R.E. (Hanford Engi- 
neering Development Lab., Richland, Wash. (USA)). Aug 1977. 
Contract EY-76-C-14-2170. 105p. Dep. NTIS, PC A06/MF AO1. 

Sixteen actinide nuclei: U-234 and -236; Np-237; Pu-236, -237, 
-238, -242, and -244; Am-241, -242* and -243; and Cm-241, -242, -243, 
-244, and -248, have been evaluated for ENDF/B-V with particular 
attention given to the fast fission and capture cross sections. Seven 
nuclei have not appeared on ENDF/B before and major changes for 
previous ENDF’/B files have been made. 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 16155, 16156 


16157 Mass asymmetry and total-kinetic-energy release in the 
spontaneous fission of **?[105]. Bemis, C.E. Jr.; Ferguson, R.L.; 
Plasil, F.; Silva, R.J.; O’Kelley, G.D.; Kiefer, M.L.; Hahn, R.L.; 
Hensley, D.C.; Hulet, E.K.; Lougheed, R.W. (Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37830). Phys. Rev. Lett.; 39: No. 
20, 1246-1249(14 Nov 1977). 

Mass and total—kinetic-energy (TKE) distributions of fission 
fragments from the spontaneous fission of *®*[105] and 7**Fm have 
been obtained. No events with anomalously high TKE were ob- 
served, contrary to the theoretical expectations. The mass distribu- 
tion from the fission of 7°*[105] is very probably asymmetric and 
similar to distributions obtained from all spontaneously fissioning 
systems with the exception of *°’Fm and **°Fm. 


NUCLEAR THEORY 


16158 Relation between adiabatic inertial parameters and the 
cubic inverse energy-weighted sum rule. Vautherin, D. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Phys. Lett., B; 69: 
No. 4, 393-394(29 Aug 1977). 

In the case of a collective path generated by a constrained 
Hartree-Fock calculation, a simple expression for the adiabatic iner- 
tial parameter is derived. This parameter is given by the cubic 
inverse energy-weighted sum rule calculated in the random phase 
approximation around each point of the path. 


NUCLEAR STRUCTURE 
REFER ALSO TO CITATION(S) 16161 


NUCLEAR REACTIONS AND SCATTERING 


16159 (COO—1764-298) Antisymmetrization effects in nuclear 
scattering and reactions. Tang, Y.C. (Minnesota Univ., Minneapolis 
(USA). School of Physics). 1977. Contract EY-76-C-02-1764. 5p. 
(CONF-770977—2). Dep. NTIS, PC A02/MF AO1. 

From Symposium of shell-model investigations of medium- 
weight nuclei; Tokyo, Japan (4 Sep 1977). 

The role played by the Pauli principle in nuclear scattering 
and reaction processes is briefly discussed. Specifically, its influence 
on the effective internuclear potential is shown and the relationship 





1682 ENERGY RESEARCH ABSTRACTS 


between this principle and the various direct-reaction mechanisms 
commonly employed in phenomenological studies is describea. 


16160 (LBL—5825) Classical-limit S-matrix for heavy ion scat- 
tering. Donangelo, R.J. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Jan 1977. Contract W-7405-ENG-48. 178p. 
Dep. NTIS, PC A09/MF AOI. 

Thesis. 

An integral representation for the classical limit of the quan- 
tum mechanical S-matrix is developed and applied to heavy-ion 
Coulomb excitation and Coulomb-nuclear interference. The method 
combines the quantum principle of superposition with exact classical 
dynamics to describe the projectile-target system. A detailed consid- 
eration of the classical trajectories and of the dimensionless param- 
eters that characterize the system is carried out. The results are 
compared, where possibie, to exact quantum mechanical calculations 
and to conventional semiclassical calculations. It is found that in the 
case of backscattering the classical limit S-matrix method is able to 
almost exactly reproduce the quantum-mechanical S-matrix ele- 
ments, and therefore the transition probabilities, even for projectiles 
as light as protons. The results also suggest that this approach should 
be a better approximation for heavy-ion multiple Coulomb excitation 
than earlier semiclassical methods, due to a more accurate descrip- 
tion of the classical orbits in the electromagnetic field of the target 
nucleus. Calculations using this method indicate that the rotational 
excitation probabilities in the Coulomb-nuclear interference region 
should be very sensitive to the details of the potential at the surface 
of the nucleus, suggesting that heavy-ion rotational excitation could 
constitute a sensitive probe of the nuclear potential in this region. 
The application to other problems as well as the present limits of 
applicability of the formalism are also discussed. 


16161 (ORO—5126-25) Theoretical studies in nuclear reaction 
and nuclear structure. Progress report, March 1, 1976—August 31, 
1977. Griffin, J.J.; Banerjee, M.K. (Maryland Univ., College Park 
(USA). Dept. of Physics and Astronomy). 1977. Contract EY-76-S- 
05-5126. 47p. Dep. NTIS, PC A03/MF AOI1. 

This progress report is divided into five sections covering 
Many-Body and Few-Body Reaction Theory, Intermediate Energy 
Reactions, Pion Reactions, and Nuclear Dynamics describing recent 
progress on thirty-five specific topics. In addition, Appendices list 
the publications (44), invited (13) and contributed (36) papers of the 
research group since March, 1976. 


RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 
REFER ALSO TO CITATION(S) 16103 


16162 (AD-A—041943) MASTER program file, methods and 
models. Final report. Jordan, T.M. (Experimental and Mathematical 
Physics Consultants, Santa Monica, Calif. (USA)). May 1977. Con- 
tract F29601-75-C-0107. 65p. NTIS PC A04/MF AO1. 

The MASTER Program File is a collection of subprograms 
and data libraries used in solving radiation transport problems. This 
report describes methods and models used in the program. Program 
capabilities range from 1-dimensional problems through complex 
geometry, nonlinear, time-dependent problems. Particle physics 
models include primary and secondary photons, electrons, neutrons 
and heavy charged particles. Numerical methods include approxi- 
mate transport kernels, direct numerical integration and Monte Carlo 
quadratures. 


16163 (CONF-770931—5) Channeling of positive and negative 
pions in a silicon crystal. Gemmell, D.S.; Holland, R.E.; Pietsch, 
W.J.; Ratkowski, A.J.; Schiffer, J.P.; Wangler, T.P.; Worthington, 
J.N.; Zeidman, B.; Morris, C.L.; Thiessen, H.A. (Argonne National 
Lab., Ill. (USA); Los Alamos Scientific Lab., N.Mex. (USA)). 1977. 
Contract W-31-109-ENG-38. 12p. Dep. NTIS, PC A02/MF AOI. 

From 7. international conference on atomic collisions in 
solids; Moscow, F.R. Germany (19 Sep 1977). 

The channeling characteristics for 70.5-MeV and 255-MeV 
m* and 7 traversing a 120-p thick silicon crystal have been mea- 
sured. The energy loss for channeled z* is about 7/3 that obtained 
for “random” incidence, while that for channeled 7 is slightly 
(approximately 10 percent) higher. For both w* and a strong 
steering effects are observed under axial channeling conditions. 
Similar steering effects are seen in planar channeling for 7* but not 
for 7”. The results suggest there is a high probability for 7~ to be 
captured into classical trajectories that spiral around the rows of 
atoms in the crystal. 


16164 (CONF-771109—53) New weighted-difference formulation 
for discrete-ordinates calculations. Rhoades, W.A.; Engle, W.W. Jr. 
(Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405- 
ENG-26. 10p. Dep. NTIS, PC A02/MF AOl1. 
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From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

One of the shortcomings of the method of discrete ordinates 
has been a tendency to generate negative estimates of inherently 
positive fluxes due to over-extrapolation. A new formulation pre- 
sented here shows a repair of the shortcomings of previous methods 
to solve this problem by the introduction of an arbitrary parameter, 
theta. The theta-weighted difference method is seen as giving results 
as accurate as any while possessing the desired smooth convergence. 
The exact choice of theta is unimportant. 4 figures, 2 tables. (RWR) 


16165 (SAND—77-1191) Electron energy deposition in a multi- 
layered carbon—uranium—carbon configuration and in semi-infinite 
uranium. Lockwood, G.J.; Miller, G.H.; Halbleib, J.A. Sr. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Oct 1977. Contract EY-76-C- 
04-0789. 16p. Dep. NTIS, PC A02/MF AO1. 

Absolute measurements of electron energy deposition profiles 
are reported here for electrons incident on the multilayer configura- 
tion of carbon-uranium-carbon. These measurements were for nor- 
mally incident source electrons at an energy of 1.0 MeV. To comple- 
ment these measurements, electron energy deposition profiles were 
also obtained for electrons incident on semi-infinite uranium as a 
function of energy and angle of incidence. The results are compared 
with the predictions of a coupled electron/photon Monte Carlo 
transport model. In general, the agreement between theory and 
experiment is good. This work was in support of the Reactor Safety 
Research Equation-of-State Program. 


NEUTRON INTERACTIONS WITH MATTER 
REFER ALSO TO CITATION(S) 14723, 15447 


16166 (COO—2280-31) Automated approach to quantitative 
error analysis. Bareiss, E.H. (Northwestern Univ., Evanston, Ill. 
(USA)). 1977. Contract EY-76-C-02-2280. 7p. (CONF-770533—2). 
Dep. NTIS, PC A02/MF A0O1. 

From International symposium on innovative numerical anal- 
ysis in applied engineering science; Paris, France (23 May 1977). 

A method is developed concerning how a quantitative mea- 
sure for the robustness of a given neutron transport theory code for 
coarse network calculations can be obtained. A code that performs 
this task automatically and at only nomial cost is described. This 
code also generates user-oriented benchmark problems which exhibit 
the analytic behavior at interfaces. 2 figures. (RWR) 


16167 (COO—2280-32) Automated approach to quantitative 
error analysis. Bareiss, E.H. (Northwestern Univ., Evanston, III. 
(USA). Technological Inst.). Apr 1977. Contract EY-76-S-02-2280. 
30p. (CONF-770533—3). Dep. NTIS, PC A03/MF AO1. 

From International symposium on innovative numerical anal- 
ysis in applied engineering science; Paris, France (23 May 1977). 

A method is described how a quantitative measure for the 
robustness of a given neutron transport theory code for coarse 
network calculations can be obtained. A code that performs this task 
automatically and at only nominal cost is described. This code also 
generates user-oriented benchmark problems which exhibit the ana- 
lytic behavior at interfaces. 5 figures, | table. 


16168 (WARD-XS—3045-17) SPHINX: a one dimensional dif- 
fusion and transport nuclear cross section processing code. Davis, 
W.J.; Yarbrough, M.B.; Bortz, A.B. (Westinghouse Electric Corp., 
Madison, Pa. (USA). Advanced Reactors Div.). Aug 1977. Contract 
EY-76-C-02-3045-M. 22Ip. . 

The SPHINX code incorporates both one dimensional diffu- 
sion and transport theory in order to provide a standardized calcula- 
tional scheme for generating multigroup cross sections which may 
be self-shielded and space-energy collapsed to desired specifications. 
The code is standardized in that it uses a set of standard interface 
files as input and output and can be linked with other codes which 
use the same. The basic input to SPHINX are cross sections and self 
shielding factors in standard interface format as produced by the 
cross section processing code MINX developed at LASL. SPHINX 
will interpolate the self shielding factors from MINX to the desired 
composition and temperature and use one dimensional diffusion 
theory or one dimensional transport theory to space-energy collapse 
the cross sections to the desired group structure. Cell homogeniza- 
tion of the composition and temperature corrected cross sections 
using transport fluxes is also available in SPHINX. The output cross 
section interface files from SPHINX can be used directly as input to 
such codes as FX-2 and VENTURE. SPHINX was designed in a 
modular fashion such that each of its modules (the resonance self- 
shielding and temperature correction module, the one dimensional 
diffusion theory module, and the one dimensional transport theory 
module) is completely independent and is linked to the others by the 
standard set of interface files. The programming in SPHINX is in 
FORTRAN and is designed for use on a CDC machine (long word) 
with overlay capability. 
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SOLID STATE PHYSICS 
REFER ALSO TO CITATION(S) 15480, 15494, 15536 


16169 (BNL—23419) Some non-linear physics in crystallogra- 
phic structures. Aubry, S. (Brookhaven National Lab., Upton, N.Y. 
(USA)). Oct 1977. Contract EY-76-C-02-0016. 23p. (CONF- 
770692—3). Dep. NTIS, PC A02/MF AOl1. 

From International conference on stochastic behavior and 
quantum hamiltonian systems; Tremezzo, Italy (20 Jun 1977). 

A summary of studies on simple but strongly nonlinear crys- 
tallographic models that make use of some methods in stochasticity 
is presented. Two one-dimensional models are described; one has 
been studied to understand some aspects of the nonlinear dynamics 
in crystals when close to the transition temperature, the other is for 
commensurability and incommensurability problems. Periodic orbits 
and the dynamics of a one-dimensional coupled double-well chain 
are considered, along with lattice locking and stochasticity. (RWR) 


16170 (COO—1198-1182) Thermally activated dislocation 
motion including inertial effects in solid solutions. Isaac, R.D. (Illinois 
Univ., Urbana (USA)). 1977. Contract EY-76-C-02-1198. 221p. Dep. 
NTIS, PC Al0/MF AO1. 

Thesis. 

Dislocation motion through an array of obstacles is consid- 
ered in terms of the potential energy of the dislocation as it moves 
through the array. The obstacles form a series of potential wells and 
barriers which can trap the dislocations. The effect of thermal 
fluctuations and of a viscous drag on the motion of the dislocation is 
investigated by analogy with Brownian motion in a field of force. 
The rate of escape of a trapped dislocation is found to depend on the 
damping coefficient only for a large viscous drag. The probability 
that a dislocation will be trapped by a well or barrier is found to 
depend on the damping coefficient for a small viscous drag. This 
inertial effect determines how far a dislocation will travel after 
breaking away from an obstacle. 


16171 (COO— 1569-144) Experimental studies in solid state and 
low temperture physics. Progress report for 1977. Goldman, A.M.; 
Weyhmann, W.V.; Zimmermann, W. Jr. (Minnesota Univ., Minne- 
apolis (USA). School of Physics). Sep 1977. Contract EY-76-S-02- 
1569. 34p. Dep. NTIS, PC A03/MF AO1. 

Experimental investigations are being carried out in a broad 
area of low-temperature and solid-state physics which includes su- 
perconductivity, magnetism in metals and liquid and solid helium. 
The pair-field susceptibility of superconductors is being studied. A 
propagating mode in the phase of the superconducting order param- 
eter is under investigation. Superconducting fluctuations are being 
used to probe critical fluctuations in magnetic systems using the 
proximity effect. Heat capacities of superconducting films in the 
vicinity of T/sub c/ are also being investigated. The properties of 
thin film solid solutions of sodium in ammonia, sodium in argon, and 
mercury in xenon are being studied. Nuclear orientation studies of 
the dilute magnetic impurity problem in metals in the 1 mK tempera- 
ture region are being carried out. Refrigeration requirements for this 
work are being met using enhanced hyperfine nuclear cooling. The 
dynamics of superfluid flow through submicrometer pores are being 
studied in both pure *He and in *He/*He mixtures in an apparatus 
provided with a *He refrigerator. A search for an ac Josephson 
effect in superfluid *He is being initiated. The quantization of 
circulation in superfluid liquid *He is being investigated using the 
Vinen method. An analysis of measurements of the concentration 
susceptibility in *He/*He mixtures near the tricritical point has been 
completed. The electrical resistance of metallic screw-fastened joints 
is being studied to assess the usefulness of such demountable joints 
for thermal contact at millikelvin temperatures. 


16172 (IS-M—108) Optical properties of small-particle compos- 
ites. Fuchs, R. (Ames Lab., Iowa (USA)). 1977. Contract W-7405- 
ENG-82. 6p. (CONF-770925—3). Dep. NTIS, PC A02/MF AOI1. 

From Electrical transport and optical properties of inhomo- 
geneous media conference; Columbus, OH, USA (7 Sep 1977). 

A new theory for the effective dielectric constant of : 2 small- 
particle composite system includes broadening of single-particle 
resonances by dipolar interactions and percolation at high particle 
density. Comparisons are made with effective medium theory, Max- 
well-Garnett theory, resistor network models, and with optical mea- 
surements on metallic and dielectric composites. 


16173 Origin of optical dephasing times and line shape functions 
for electronic transitions to localized and delocalized states in solids. 
Harris, C.B. (Department of Chemistry and Materials and Molecular 
Research Division of Lawrence ot Laboratory, University of 
California, Berkeley, California 94720). J. Chem. Phys.; 67: No. 12, 
5607-5612(15 Dec 1977). 

A theory for optical dephasing times and the homogeneous 
component of the absorption line shape function to localized states 
and to the k=o levels of Frenkel exciton states is presented. The 
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theory is based upon exchange between two or more optical transi- 
tions which are separated by a small frequency difference. Exchange 
averaging of the optical transition is brought about via phonon— 
exciton scattering which couples the optical transitions. This process 
causes both a temperature dependent line broadening and a tempera- 
ture dependent frequency shift in the optical spectrum when qua- 
dratic phonon—exciton coupling terms are present. The optical 
dephasing time in such cases result from energy differences of the 
phonon branch in the ground and excited states and consequently it 
need not necessarily reflect the complete loss of coherence of the 
exciton wavepacket at k=o. A simple criterion is derived that allows 
one to determine whether the phonon—exciton interaction causes an 
optical transition line shape function to reflect random frequency 
modulation by the exchange of low frequency phonon or vibrational 
quanta. The theory allows the phonon—exciton scattering times for 
individual modes to be determined from an analysis of the frequency 
shift and line broadening relationships in favorable cases. This infor- 
mation coupled with knowledge of the exciton dispersion allows one 
to semiquantitatively determine the effect individual phonon and 
vibrational modes have on the exciton coherence time at a particular 
temperature. 


SUPERCONDUCTIVITY 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 15475, 15476, 15477, 15478, 
15481, 15482, 15488, 15489, 15493, 15498, 16170, 16171 


16174 (CONF-770859—1) Thermoelectric effect in a nonequili- 
brium superconductor. Falco, C.M. (Argonne National Lab., III. 
(USA)). 1977. Contract W-31-109-ENG-38. 15p. Dep. NTIS, PC 
A02/MF AO1. 

From International conference on thermoelectric effects in 
metallic conductors; East Lansing, MI, USA (10 Aug 1977). 

Initial results are reported showing experimental evidence for 
a pair-quasiparticle electrochemical potential difference in a super- 
conductor in a temperature gradient. This potential diverges at low 
temperature and, within the resolution of ti he data, seems to ap- 
proach a constant value at T/sub c/. The data can be used to extract 
a value for the thermal transport current of normal excitations in the 
superconductor. 


16175 Superconducting materials. Geballe, T.H. (Stanford 
Univ., CA). pp 641-662 of In Critical materials problems in energy 
production. Stein, C. (ed.). New York; Academic Press, Inc. (1976). 

Topics covered in the review include: the critical temperature 
(Tc); the critical field (Hc, Hc:, Hee); the critical current (Jc); 
present day composite superconductors; compound superconduc- 
tors; and superconducting power transmission lines. (GHT) 


16176 Superconductivity. Matthias, B.T. (Univ. of California, 
San Diego, La Jolla). pp 663-682 of In Critical materials problems in 
energy production. Stein, C. (ed.). New York; Academic Press, Inc. 
(1976). 

A review of efforts to raise the transition temperature of 
superconducting materials is presented. Earlier false reports of high 
transition temperatures are discussed and the errors pointed out. 
(GHT) 


THEORETICAL PHYSICS 


CLASSICAL AND QUANTUM MECHANICS 


16177 (N—77-25871) Impedance, zero energy wave function, and 
bound states. Martin, A.; Sabatier, P.C. (Montpellier-2 Univ., 34 
(France). Dept. de Physique Mathematique). Jan 1977. 13p. (PM— 
77/2). NTIS PC A02/MF AO1. 

It is shown that the presence, or absence, of bound states in 
the 3D Schroedinger equation depends on the existence of zeros for 
a function which is a zero energy solution of the equation and which 
has the meaning of an impedance in a related transmission line 
equation. Several inequalities sufficient to prevent the existence of 
bound states are obtained. Some are new and bridge the gap between 
p equals 1 and p equals 3/2 in the special case of spherically 
symmetric potential. 


16178 Transformation brackets for generalized Bogolyubov— 
boson transformations. Tikochinsky, Y. (Center for Theoretical 
Physics, Department of Physics and Laboratory for Nuclear Sci- 
ence, Massachusetts Institute of Technology, Cambridge, Massachu- 
setts 02139). J. Math. Phys. (N.Y.); 19: No. 1, 270-276(Jan 1978). 
We consider the transformation b/sub i/= =/sup s//sub j/ 
(A/sub i j/a/sub j/+/sub i j/a/sub j/) between two sets of boson 
operators, with \/sub i j/ and p/sub i j/ complex. Closed formulas 
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are derived for the transformation brackets connecting base states of 
the two sets. As an application, the general quadratic Hamiltonian in 
one dimension is diagonalized and two examples, involving time- 
dependent real transformation and time-independent complex trans- 
formation, are worked out. 


16179 WKB approximation for bound states by Heisenberg 
matrix mechanics. Klein, A. (Department of Physics, University of 
Pennsylvania, Philadelphia, Pennsylvania 19174). J. Math. Phys. 
(N.Y.); 19: No. 1, 292-297(Jan 1978). 

The WKB approximation for bound states is derived from 
Heisenberg matrix mechanics. It is shown that the result can be 
obtained he the Bohr—Sommerfeld quantization of a suitably 
chosen solution of the classical equations of motion. It is also derived 
from the commutation relation and from a quantum form of 
Hamilton's variational principle. 


16180 (N-—77-25909) Geometrization of the Dirac theory of the 
electron. Fock, V. (Kanner (Leo) Associates, Redwood City, Calif. 
(USA)). Jun 1977. Translated from from Z. Fuer Physik. (Berlin), V. 
57, 1929 p 261-277. (NASA-TM—75127). 28p. NTIS PC A03/MF 
AOl. 

By use of the concept of parallel displacement of a half 
vector, the Dirac equations are generally written in invariant form. 
The energy tensor is formed, and both the macroscopic and quantum 
mechanical equations of motion are set up. The former have the 
usual form—divergence of the energy tensor equals the Lorentz 
force—and the latter are essentially identical with those of the 
geodesic line. 


ACOUSTICS 


16181 Hypersonic sound velocities in aqueous salt solutions. 
Chen, S.; Lai, C.C.; Rouch, J. (Massachusetts Institute of Technol- 
ogy, Cambridge, Massachusetts 02139). J. Chem. Phys.; 67: No. 11, 
5080-5087(1 Dec 1977). 

High frequency sound propagation has been studied for aque- 
ous solutions of NaCl, KCl, and KBr at various concentrations and 
temperatures. We believe the data taken at high temperature are 
reported for the first time. Our results are consistent with ultrasonic 
and most of light scattering data whenever available but disagree 
with findings of Gross et al. By analyzing the various physical 
processes which may give rise to a sound velocity dispersion, we 
show that Gross et al. findings are probably due to artifacts. 


STATISTICAL PHYSICS AND THERMODYNAMICS 


16182 Phase space sampling approach to equilibrium semiclassi- 
cal statistical mechanics. Stratt, R.M.; Miller, W.H. (Department of 
Chemistry and Materials and Molecular Research Division, Law- 
rence Berkeley Laboratory, University of California, Berkeley, Cali- 
fornia 94720). J. Chem. Phys.; 67: No. 12, 5894-5903(15 Dec 1977). 

A nonperturbative semiclassical approach to statistical me- 
chanics is reviewed and discussed in terms of the idea of phase space 
sampling. The approach is then used to treat quantum effects in the 
vibrational state distribution of HCI and in the two particle radial 
distribution function for He* as well as in the case of a sample 
discontinuous potential. Although further work is indicated for hard 
wall potentials, the method does seem to provide a facile technique 
for approximating quantum corrections in situations of chemical 
interest. 


MATHEMATICAL PHYSICS 


16183 Symmetry and separation of variables. Miller, W. Jr. 
Reading, MA; Addison-Wesley Publishing Co., Inc. (1977). 315p. 

This book is concerned with the relation between symmetries 
of a linear second-order partial differential equation of mathematical 
physics, the coordinate systems in which the equation admits solu- 
tions by the separation of variables, and the properties of the special 
functions that arise in this manner. Some modern group-theoretic 
twists in the separation of variables method that can be used to 
provide a foundation for much of special function theory are exhibit- 
ed. It is shown explicitly that all special functions that arise by the 
separation of variables in the equations of mathematical physics can 
be studied by using group theory. Successive chapters deal with the 
Helmholtz equation, the Schroedinger and heat equations, the three- 
variable Helmholtz and Laplace equations, the wave equation, and 
the hypergeometric function and its generalizations. Appendixes deal 
with Lie groups and algebras, basic properties of special functions, 
and elliptic functions. 2 figures, 22 tables, 141 references. (RWR) 


16184 Integration of the Vlasov equation in configuration space. 
Cheng, C.Z.; Knorr, G. (Univ. of Iowa, Iowa City). J. Comput. 
Phys.; 22: No. 3, 330-351(Nov 1976). 

A convenient, fast, and accurate method of solving the one- 
dimensional Vlasov equation numerically in configuration space is 
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described. It treats the convective terms in the x and v directions 
separately and produces a scheme of second order in At. The 
resulting freestreaming and accelerating equations are computed 
with Fourier interpolation and spline interpolation methods respec- 
tively. The numerical method is tested with iinear and nonlinear 
problems. The method is very accurate and efficient. A new method 
of smoothing the distribution function is given. It reduces the 
computational effort by artificially increasing the entropy of the 
system. As a result, the distribution function is smooth enough to be 
well represented on a given mesh. The methods can be generalized 
in a straightforward way to deal with more complicated cases such 
as problems with nonperiodic spatial boundary conditions, two- and 
three-dimensional problems with and without external magnetic 
and/or electric fields. 


FUSION ENERGY 


16185 Technology index for plasmaphysics research and fusion 
reactors. Volume 11, No. 10, 1977. Bibliography, author index, subject 
index, appendix. Leopoldshafen, Ger.; Zentralstelle fuer Atomker- 
nenergie-Dokumentation (1977). vp. 

This bibliography contains 253 references on various aspects 
of plasma physics and thermonuclear reactor research. (MOW) 


PLASMA RESEARCH 


PLASMA CONFINEMENT AND HEATING 


16186 (N—77-25938) Alpha-particle problems in shielded support 
systems. Lehnert, B. (SEE ALSO- 6140560 Kungliga Tekniska 
Hoegskolan, Stockholm (Sweden). Institutionen foer Plasmafysik 
med Fusionsforskning). Dec 1976. 23p. (TRITA-EPP—77-01). NTIS 
PC A02/MF AO. 

Alpha-particle confinement was considered in the case of 
internal conductor systems with magnetically shielded supports. The 
treatment includes problems of energy transfer to the background 
plasma, the balance between radiation losses and alpha-particle heat- 
ing, mirror confinement in the main poloidal field, the cut-off and 
shielding conditions at the supports, ambipolar electric fields, wall 
interaction, and support location. With a proper and technically 
realizable choice of parameter values, it should become possible to 
achieve alpha particle heating as well as to manage the reactor 
technological problems due to alpha particle interaction with the 
supports. 


16187 (N—77-25963) Factors affecting ion kinetic temperature, 
number density, and containment time in the NASA Lewis Bumpy- 
Torus plasma, Roth, J.R. (National Aeronautics and Space Adminis- 
tration, Cleveland, Ohio (USA). Lewis Research Center). May 1977. 
67p. (NASA-TN-D—8466; E—9042). NTIS PC A04/MF AO1. 

The degree of toroidal symmetry of the plasma, the number 
of midplane electrode rings, the configuration of electrode rings, and 
the location of the diagnostic instruments with respect to the elec- 
trode rings used to generate the plasma are discussed. Impurities 
were deliberately introduced into the plasma, and the effects of the 
impurity fraction on ion kinetic temperature and electron number 
density were observed. It is concluded that, if necessary precautions 
are taken, the plasma communicates extremely well along the mag- 
netic field lines and displays a high degree of symmetry from sector 
to sector for a wide range of electrode ring configurations and 
operating conditions. Finally, some characteristic data taken under 
nonoptimized conditions are presented, which include the highest 
electron number density and the longest particle containment time 
(1.9 msec) observed. Also, evidence from a paired comparison test is 
presented which shows that the electric field acting along the minor 
radius of the toroidal plasma improves the plasma density and the 
calculated containment time more than an order of magnitude if the 
electric field points inward, relative to the values observed when it 
points (and pushes ions) radially outward. 


16188 (N—77-25971) Extrap concept. Lehnert, B. (SEE ALSO- 
6140560 Kungliga Tekniska Hoegskolan, Stockholm (Sweden). Insti- 
tutionen foer Plasmafysik med Fusionsforskning). Nov 1976. 30p. 
(TRITA-EPP—76-19). NTIS PC A03/MF AOl. 

A recently suggested axially symmetric, quasi-steady, closed, 
high-beta confinement system is reviewed. A toroidal pinch of 
noncircular cross section is supposed to be immersed in the strong, 
inhomogeneous poloidal vacuum field from a set of ring-shaped 
conductors, all carrying currents in the opposite direction of the 
plasma current. Preliminary experiments are reported. 


16189 (N—77-25974) Heating of a pinch at intermediate gb- 
values. Hoekzema, J.A.; Bobeldijk, C.; Vanderlaan, P.C.T.; Schuur- 
man, W. (Stichting voor Fundamenteel Onderzoek der Materie, 
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Jutphaas (Netherlands). Instituut voor Plasma-Fysica). Oct 1976. 
21p. (REPT—76-98). NTIS PC A02/MF AO1. 

The implosion heating of a plasma with a built-in magnetic 
field is discussed. The internal magnetic field is used to reduce the 
beta value of the plasma, for instance in screw-pinch experiments. 
The broadening of the imploding current sheath in a pinch is 
considerable, even in the absence of turbulence. This is especially 
true if beta is reduced by the presence of a bias field in the plasma. A 
revised snow-plow model, which takes into account the sheath 
broadening due to a trapped bias field, was used to calculate the 
electric field strength at the first wall, and the final temperature of a 
pinch. The complicated structure of the broadened sheath was 
approximated by a more simple structure. Calculations indicate that 
the results do not depend strongly on the detailed structure of the 
sheath and therefore the simplification is justifiable. 


16190 (ORNL/TM—6011) Program plan for electron cyclotron 
heating experiments on the ISX tokamak. England, A.C.; Loring, 
C.M.; Eldridge, O.C.; Namkung, W.; Howe, H.C.; Campen, G.L.; 
Mitchell, H.L.; Batchelor, D.B. (Oak Ridge National Lab., Tenn. 
(USA)). Oct 1977. Contract W-7405-ENG-26. 49p. Dep. NTIS, PC 
A03/MF AOl1. 

A program of ECH on the new Oak Ridge tokamak, ISX-B, 
beginning in 1978 is proposed. Experiments will attempt bulk heat- 
ing, preionization, and current profile control. The first experiments 
will be a test of the principle with a single 200-kW, 28-GHz 
gyrotron. It is then proposed to add one additional tube in FY 1979 
for high 8 studies, and—assuming successful heating experiments— 
an additional eight tubes during FY 1979-80 for an ECH flux 
conserving tokamak experiment. Target date for completion of the 
first experiments on ISX-B with ~ 200 kW is December 1978 at an 
estimated cost of $0.9 M. The second tube can be added in FY 1979 
at an estimated cost of between $0.4 and $0.7 M, and the experiments 
with two tubes can proceed starting in the summer of 1979. Addi- 
tional power up to 2 MW can be added at an estimated total cost of 
$1.75 to $5.00/W. These cost ranges reflect current technical uncer- 
tainties which will be resolved in the early phase(s) of the program. 
This report presents a design description of the proposed experi- 
ments, gives results of some theoretical analyses to predict perfor- 
mance, and includes estimates of costs and schedules. 


16191 High-density discharges in the Alcator tokamak. Gau- 
dreau, M.; Gondhalekar, A.; Hughes, M.H.; Overskei, D.; Pappas, 
D.S.; Parker, R.R.; Wolfe, S.M.; Apgar, E.; Helava, H.I.; Hutchin- 
son, I.H.; Marmar, E.S.; Molvig, K. (Francis Bitter National Magnet 
Laboratory and Plasma Fusion Center, Massachusetts Institute of 
Technology, Cambridge, Massachusetts 02139). Phys. Rev. Lett.; 39: 
No. 20, 1266-1270(14 Nov 1977). 

Peak plasma densities in excess of 10'° cm™* have been 
obtained in the Alcator tokamak with 60 < or = B/sub T/ < 85 
kG. The highest average density so far achieved is n-bar/sub e/ = 6 
x 10'* cm™* the corresponding notau/sub E/ = 2 x 10% cm™'s. 
These ultrahigh-density discharges exhibit (i) nearly complete 
energy equilibration between electrons and ions, (ii) severe attenu- 
ation of energetic—neutral-particle fluxes ,(iii) a minor role of impu- 
rities, and (iv) energy-confinement properties consistent with neo- 
classical estimates. 


16192 Observation of severe heat-flux limitation and ion-acoustic 
turbulence in a laser-heated plasma. Gray, D.R.; Kilkenny, J.D.; 
White, M.S.; Blyth, P.; Hull, D. (Blackett Laboratory, -Imperial 
College, London, United Kingdom). Phys. Rev. Lett.; 39: No. 20, 
1270-1273(14 Nov 1977). 

The thermal conductivity of a plasma of density of 6 x 10 
cm”? is measured when it is heated by a 300-MW, 3-ns COz laser 
pulse. The data are best represented using a heat flux which is 
limited to ~ 4% of the free-streaming limit. Low-frequency turbu- 
lence is observed of sufficient intensity to cause this flux limit. 


PLASMA DIAGNOSTICS 


16193 (AD-A—037965) Submillimetre laser, microwave and 
spectroscopic diagnostic of ionization in gaseous plasmas. Final report 
1 Jun 72-30 Jun 76. Sexton, M.C. (University Coll., Cork (Ireland). 
Dept. of Electrical Engineering). 31 Aug 1976. 17p. NTIS, PC A02/ 
MF AOl1. 

Afterglow electron density decay mechanisms and energy 
losses in high energy argon and helium plasmas including measure- 
ments of ion conversion rates were carried out. A computational 
study of the hydrogen and helium afterglows was also completed. 
Development of a HCN submillimetre laser included work on the 
significance of mode compression near the critical density. Micro- 
wave electron temperature measurements in a current modulated 
plasma column were also undertaken. (Author) 


16194 (LA—6834-PR, pp 96-100) Target diagnostics. Oct 1977. 


In Laser Fusion Program. Progress report, October 1—De- 
cember 31, 1976. 
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The tiny volume and brief duration involved in the laser- 
fusion process create needs for new diagnostic techniques having 
spatial and temporal resolutions in the submicrometer and 1- to 100- 
ps regime, respectively. These needs are being met with a vigorous 
program of diagnostics in such areas as laser calorimetry, charged 
particle and neutron detection, x-ray spectrometry, and subnanose- 
cond streak-camera development. 


16195 (UCRL—79613) Versatile real-time interferometer phase- 
detection system using high-speed digital techniques. Mendell, D.S.; 
Willett, G.W. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 1 Oct 1977. Contract W-7405-ENG-48. 10p. (CONF- 
771029—102). Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

This paper describes the basic design and philosophy of a 
versatile real-time interferometer phase-detection system to be used 
on the 2XIIB and TMX magnetic-fusion experiments at Lawrence 
Livermore Laboratory. This diagnostics system is a satellite to a host 
computer and uses high-speed emitter-coupled logic techniques to 
derive data on real-time phase relationships. The system’s input 
signals can be derived from interferometer outputs over a wide 
range of reference frequencies. An LSI-11 microcomputer is the 
interface between the high-speed phase-detection logic, buffer 
memory, human interaction, and host computer. Phase data on a 
storage CRT is immediately displayed after each experimental fusion 
shot. An operator can interrogate this phase data more closely from 
an interactive control panel, and the host computer can be simulta- 
neously examining the system's buffer memory or arming the system 
for the next shot. 


16196 (UCRL—79894) Diagnostics of inertial confinement 
fusion experiments. Ahlstrom, H.G. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Aug 1977. Contract W-7405- 
ENG-48. 132p. (CONF-770954—2). Dep. NTIS, PC A07/MF AOl. 

From 2. conference on hot plasma diagnostics; Kharkov, 
USSR (22 Sep 1977). 

The requirements of plasma temperature and particle energies 
are effectively the same for inertial confinement fusion, ICF, and 
magnetic containment fusion, MCF. The n/tau product must also be 
similar; however, in ICF we increase the density to achieve efficient 
fuel burn up. Reactor gain pellets are expected to require densities of 
up to 10* x liquid density of DT. This corresponds to n approximate- 
ly 107° cm-*. The dimensions of the compressed core are of the order 
of microns. Thus, the diagnostics problems in ICF is to measure 
plasmas at approximately 10° K, n approximately 107° cm-%, on scale 
lengths of microns with time scales of picoseconds. In this paper we 
discuss the extensive diagnostics which we have developed to mea- 
sure the performance of our laser irradiated targets. 


16197 Electrostatic probe characteristics for a spherical probe in 
a slightly ionized continuum plasma. Dorman, F.H.; Hamilton, J.A. 
(Commonwealth Scientific and Industrial Research Organization, 
Port Melbourne (Australia). Div. of Mineral Chemistry). Jnt. J. Mass 
Spectrom. Ion Phys.; 24: No. 4, 359-361(Aug 1977). 

Current-potential characteristics have been calculated for 
spherical probes in a slightly ionized continuum plasma with the 
parameter ranges of epsilon (ion/electron temperature) 0.01, 0.1, 0.5, 
1.0; rhosub(p) (probe radius/plasma Debye length) 5, 10, 20, 30; and 
O<ysub(p)<7 where ysub(p) is the normalized probe potential. 


PLASMA KINETICS - GENERAL 


16198 (N—77-25933) Electron energy distributions in uranium— 
helium mixtures. M.S. thesis. Makowski, M.A. (Illinois Univ., 
Urbana (USA). Graduate Coll.). 1977. 35p. (NASA-CR—153216). 
NTIS PC A03/MF AO1. 

The high energy portion of the electron energy distribution 
for mixtures of uranium and helium at 1 atm, 5000 K, and a neutron 
flux of 2 x 10'*/sq cm-sec have been calculated. The addition of He 
improves the heat transport characteristics of the plasma and has the 
feature that the He energy levels lie in the high energy portion of the 
electron distribution, potentially allowing non-Maxwellian excita- 
tion. It is concluded, however, that the resulting reaction rates are 
marginal relative to achieving inversion in He. 


16199 (UCRL—80320) Propagation of a heavy ion beam in gas- 
filled reactor. Yu, S.S.; Buchanan, H.L.; Chambers, F.W.; Lee, E.P. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 3 
Nov 1977. Contract W-7405-ENG-48. 14p. (CONF-771073—1). 
Dep. NTIS, PC A02/MF A0O1. 


From Heavy ion fusion workshop; Upton, NY, USA (17 Oct 


1977). 
A heavy ion beam traversing a gas-filled reactor is stripped of 


its electrons along its path. The propagation of the stripping beam 
with possible associated instabilities has been investigated. 
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PLASMA KINETICS - EXPERIMENTAL 


16200 Near-the-wall, plasma acceleration in a field of intense 
ultraviolet radiation. Kiselevskii, L.I.; Antonov, G.S. Zh. Prikl. Spek- 
trosk.; 25: No. 6, 1125-1127(Dec 1976). (In Russian). 

A phenomenon is described of near-the-wall densification and 
surface acceleration of a plasma on irradiation with intense ultravio- 
let light. Plasma densification is explained by an increase in the 
contact difference in potentials of the glass-plasma in a field of 
ionizing radiation, and plasma acceleration in the case of inhomogen- 
eous or oblique irradiation is explained by the formation of a 
tangential component of the electric field. It is pro that the 
streams which are formed are plasma layers near the wall which 
have been detached from the wall surface. The directed velocity can 
noticeably exceed the flight velocity of the original plasma. 3 refs. 
(SJR) 


PLASMA KINETICS - THEORETICAL 


16201 (AD-A—042708) Nonneutral plasma expansion. Technical 
summary report. Lonngren, K.E. (Wisconsin Univ., Madison (USA). 
Mathematics Research Center). May 1977. Contract DAAG29-75-C- 
0024. 12p. (MRC-TSR—1747). NTIS PC A02/MF AO1. 

The self similar expansion of nonneutral plasmas is examined 
using various models. Analytical solutions are obtained for: (1) The 
expansion of a Maxwellian electron cloud governed by Ohm's Law; 
(2) The expansion of an electron cloud using a mobility model; (3) 
The expansion of an electron cloud using a cold plasma model; and 
(4) The expansion of a charge particle cloud with a temporally 
decaying nonlinear diffusion coefficient. (Author) 


16202 (COO—2218-90) Burn stability in a reversed field pinch. 
Stimpson, H.R.; Miley, G.H. (Illinois Univ., Urbana (USA). Fusion 
Studies Lab.). 1977. Contract EY-76-S-02-2218. Sp. (CONF- 
771109—40). Dep. NTIS, PC A02/MF AO1. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

A description of the RFP has been developed using a helical 
current model to monitor the trajectory of theta during the burn. 
Results show that proper selection of key parameters, specifically 
plasma minor radius and imposed magnetic field, are essential to 
initiate the burn in the most favorable region for extended stability. 


16203 (ORNL/TM—6027) Anomalous alpha particle transport 
in thermonuclear tokamak plasma. Sigmar, D.J.; Chan, M.C. (Oak 
Ridge National Lab., Tenn. (USA); Massachusetts Inst. of Tech., 
Cambridge (USA)). Aug 1977. Contract W-7405-ENG-26. 24p. 
(CONF-770906—8). Dep. NTIS, PC A02/MF AO1. 

From 8. European conference on controlled fusion and 
plasma physics; Prague, Czechoslovakia (19 Sep 1977). 

Due to the strong localization of the fusion born a-particles in 
velocity and configuration space and their coupling to Alfven waves 
in the background plasma the relaxation of a-s is anomalous. In a 
finite system, the enhanced electromagnetic fluctuations can produce 
rapid spatial losses of a-population and energy. These losses prevent 
the a-velocity distribution from attaining a stable collisional equilib- 
rium, thus maintaining a steady state turbulence level. A self-consis- 
tent numerical quasilinear calculation is performed for the most 
dominant mode, showing the evolution of the a-distribution and 
yielding the anomalous loss rates. 


16204 (PPPL— 1384) Multigroup calculations of low energy neu- 
tral transport in tokamak plasmas. Gilligan, J.G.; Gralnick, S.L.; 
Price, W.G. Jr.; Kammash, T. (Princeton Univ., N.J. (USA). Plasma 
Physics Lab.). Sep 1977. Contract EY-76-C-02-3073. 68p. Dep. 
NTIS, PC A04/MF AO1. 

Multigroup discrete ordinates methods avoid many of the 
approximations that have been used in previous neutral transport 
analyses. Of particular interest are the neutral profiles generated as 
an integral part of larger plasma system simulation codes. To deter- 
mine the appropriateness of utilizing a particular multigroup code, 
ANISN, for this purpose, results are compared with the neutral 
transport module of the Duchs code. For a typical TFTR plasma, 
predicted neutral densities differ by a maximum factor of three on 
axis and outfluxes at the plasma boundary by 40%. This is found to 
be significant for a neutral transport module. Possible sources of the 
observed discrepancies are indicated from an analysis of the approxi- 
mations used in the Duchs model. Recommendations are made 
concerning the future application of the multigroup method. 


16205 (UCRL—80321) Atomic data needs for beam transport in 

gas. Yu, S.S. (California Univ., Livermore (USA). Lawrence Liver- 

more Lab.). 3 Nov 1977. Contract W-7405-ENG-48. 9p. (CONF- 

771073—2). Dep. NTIS, PC A02/MF AO1. 

—_ From Heavy ion fusion workshop; Upton, NY, USA (17 Oct 
). 


_ Determination of the parameters Z/sub eff/, electrical con- 
ductivity, plasma density, and the plasma temperature is essential in 
the study of heavy ion beam transport in gas. The calculation of 
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these parameters require input from atomic physics. This note is an 
attempt to make these needs known to atomic physicists. 


16206 Kinetic description of ponderomotive effects in a plasma. 
Aamodt, R.E.; Vella, M.C. (Science Applications, Inc., Boulder, 
Colorado 80302). Phys. Rev. Lett; 39: No. 20, 1273-1276(14 Nov 
1977). 

The kinetic treatment of the ponderomotive force concept is 
found from nonresonant quasilinear theory for waves with spatially 
dependent amplitude. In general, the ponderomotive effect appears 
as a velocity-space diffusion terms, not just as a force. For an 
unmagnetized plasma, the qualilinear equations are solved directly, 
and the correct density modification exhibited explicitly. Examples 
are considered for both a homogeneous and an inhomogeneous 
magnetic field, and aspects of rf end plugging are discussed. 


16207 (BNL-tr—655) Generation of current as a result of inter- 
action between a beam of accelerated multicharge ions and plasma. 
Gurevich, A.V. Translated by S.J. Amoretty from Pis'ma Zh. Eksp. 
Teor. Fiz.; 25: No. 10, 469-473(1977). 10p. Dep. NTIS, PC A02/MF 
AOl. 

A half-space filled with the plasma x >> 0 into which a 
compensated beam of Z ions of mass Mz is injected with a velocity 
Vo in the x direction is examined. Since the concentration of elec- 
trons and ions N in the plasma is much greater than the density of 
the Z ions (N >> N/sub z/), the slowing-down process of the Z 
ions in the plasma is independent of the interaction between them, 
i.e., it has a linear character. Moreover, since only the fast multi- 
charge ions whose velocity is of the order of the thermal velocity of 
the electrons are considered, one can disregard in the first approxi- 
mation the motion of the main plasma ions. 


16208 (LA-tr—77-58) Multiparticle model for the description of 
the neutron-production in the plasma focus. Ruhs, N. (Stuttgart Univ. 
(TH) (Germany, F.R.). Inst. fuer Plasmaforschung). 1977. Transla- 
tion of IPF—74-6. 91p. Dep. NTIS, PC A05/MF AO1. 

Following a comparison of the various numerical methods the 
experimental set-up is described. This is followed by a brief descrip- 
tion of the MHD computation on which the particle computation is 
to be based. A description is given of the methods applied for the 
particle computation. (MOW) 


PLASMA PRODUCTION 
REFER ALSO TO CITATION(S) 15529 


16209 (UCRL—80099) Plasma production and flow in negative 
ion beams. Anderson, O.A.; Hooper, E.B. Jr. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 21 Sep 1977. Con- 
tract W-7405-ENG-48. 7p. (CONF-770940—S5). Dep. NTIS, PC 
A02/MF AO1. 

From Symposium on the production and neutralization of 
negative hydrogen ions and beams; Upton, NY, USA (26 Sep 1977). 

Plasma generated in low-density vapor by a negative ion 
beam has been studied experimentally and computationally. We 
show that space charge neutralization of the beam occurs at very 
low vapor density, and that correspondingly the electron density 
may be much less than the beam and plasma ion densities. When 
there is a large local gas density, as in a charge changing cell, the 
resulting high electron density is also localized to the same region. 
Therefore, very few electrons will reach a negative ion accelerator 
even if it is placed one or two beam diameters from such a cell. 


16210 Structure of spontaneous magnetic field in a laser plasma. 
Korobkin, V.V.; Motylev, S.L.; Serov, R.V.; Edwards, D.F. (P. N. 
Lebedev Physics Institute, USSR Academy of Sciences). JETP Lett. 
(USSR) (Engl. Transl.); 25: No. 11, 497-500(5 Jun 1977). 

We investigated experimentally the spontaneous magnetic 
fields produced when a powerful laser beam interacts with a metallic 
target. It was observed that the signal consists of two components, 
fast (Bi) and slow (Bz). It was established that B; is due to electron 
emission. The mechanism that produces B: is governed by the 
interaction of the expanding plasma with the residual gas. 


PLASMA INSTABILITIES 


16211 (CONF-771136—4) Improved eigenvalue equations for the 
collisionless drift instability in tokamaks. Catto, P.J.; Tsang, K.T. 
(Rochester Univ., N.Y. (USA). Dept. of Mechanical and Aerospace 
Sciences; Oak Ridge National Lab., Tenn. (USA)). 1977. Contract 
W-7405-ENG-26. 17p. Dep. NTIS, PC A02/MF AO1. 

From Annual American Physical Society meeting; Atlanta, 
GA, USA (7 Nov 1977). 

Previous work has considered the validity of the perturbation 
theory technique of solving the radial differential equation for the 
collisionless drift wave in a tokamak only near marginal stability for 
the most unstable radial eigenmode. The present work extends the 
previous result and determines more exact eigenvalue equations (for 
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all even and odd spatial modes) that are valid for arbitrary growth 
rates. Away from and perhaps near marginal stability, these more 
complete eigenvalue equations are required in order to accurately 
calculate growth rates. 


16212 (N—77-21971) Stability of plane parallel flows in a magne- 
tized plasma. Dobrowolny, M. (Consiglio Nazionale delle Ricerche, 
Frascati (Italy). Lab. per il Plasma = Spazio). Nov 1976. 28p. 
(LPS—76-29). NTIS PC A03/MF AO1 

An investigation of the problem of stability of plane parallel 
flows in a magnetized plasma, based on magnetohydrodynamics 
equations, is presented. The corresponding eigenvalue problem, for 
incompressible velocity perturbations, is solved numerically, using 
continuous profiles for both plasma density and velocity at equilibri- 
um. The relevance of the results to studies of MHD waves observed 
in the solar wind is assessed. 


16213 (N—77-25970) Magnetohydrodynamic stability of a 
plasma confined in a convex poloidal magnetic field. Helisten, T. (SEE 
ALSO- 6140560 Kungliga Tekniska Hoegskolan, Stockholm 
(Sweden). Institutionen foer Plasmafysik med Fusionsforskning). 
Nov 1976. 32p. (TRITA-EPP—76-18). NTIS PC A03/MF AOl. 

A plasma confined in a purely poloidal magnetic field with a 
finite pressure at the boundary and surrounded by a conducting wall 
can be stabilized against magnetohydrodynamic perturbations even 
in the absence of shear and minimum-average-B properties. To 
achieve large pressure gradients the average magnetic field has to 
decrease rapidly outwards. The theory is applied to a Spherator 
configuration with a purely poloidal magnetic field. 


16214 (N—77-25975) Macroscopic oscillation and deformation of 
the plasma in SPICA. Mimura, M.; Kooijman, W.; Oomens, A.A.M. 
(Stichting voor Fundamenteel Onderzoek der Materie, Jutphaas 
(Netherlands). Instituut voor Plasma-Fysica). Oct 1976. 16p. 
(REPT—76-99). NTIS PC A02/MF AOl1. 

The stability behavior of the screw-pinch plasma in SPICA 
was studied by using a set of pick-up coils positioned around the 
minor circumference of the discharge tube. The data processing 
system, AD-converters combined with a computer, permits treating 
a large number of signals. The signals from the pick-up coils are 
transferred to the computer and are expanded into a Fourier series. 
The m = | cosine oscillation in the rise phase suggests a screw-pinch 
model in which a plasma core is surrounded by a current layer and a 
vacuum region. An m = 2 deformation was found to correlate with 
the decay rate of the plasma current. 


16215 (N—77-25977) Plasma neutral gas interaction effects on 
the stability of drift modes. Ohlsson, D. (Tekniska Hoegskolan, 
Stockholm (Sweden). Institutionen foer Plasmafysik med Fusions- 
forskning). Nov 1976. 38p. (TRITA-EPP—76-17). NTIS PC A03/ 
MF AOI. 

In quasi-steady fusion reactors partially ionized boundary 
layers are likely to be formed. The plasma density is then expected to 
be peaked close to the boundary. The possibility of large density 
gradients driving unstable drift modes in these layers was investigat- 
ed. The expected magnetic shear, due to induced plasma currents in 
such systems, as well as minimum-average-B properties of the mag- 
netic field, are probably insufficient to significantly influence the 
stability properties of these modes; however, effects associated with 
plasma-neutral gas interactions as well as with a finite Larmor radius 
and ion viscosity modify the behavior of drift modes and introduce 
stabilizing effects. 


16216 (ORNL/TM—5970) Trapped electron instability in toka- 
maks: analytic solutions of the two-dimensional eigenvalue problem. 
Tsang, K.T.; Catto, P.J. (Oak Ridge National Lab., Tenn. (USA)). 
Oct 1977. Contract W-7405-ENG-26. 38p. Dep. NTIS, PC A03/MF 
AOl. 

The two-dimensional eigenvalue equation for the trapped 
electron instability in tokamaks is solved analytically by both a 
perturbation technique and a more exact method of matched asymp- 
totic expansions. The important physical effect is shown to be the 
spatial localization of the trapped electron term caused by the 
difference between the pitch of the magnetic field and that of the 
mode. This localization results in a completely new form for the 
dispersion relation and does not impede magnetic shear stabilization. 
Coupling of neighboring rational surfaces is shown to result in an 
increase of only 7/2 (at most) in the growth rate. 


16217 (PPPL—1387) Integral formulation for the two-dimen- 
sional spatial structure of drift and trapped-electron modes. Rewoldt, 
G.; Tang, W.M.; Frieman, E.A. (Princeton Univ., N.J. (USA). 
Plasma Physics Lab.). Oct 1977. Contract EY-76-C-02-3073. 83p. 
Dep. NTIS, PC A05/MF AO1. 

Previous calculations of the linear growth rate and two- 
dimensional spatial structure of trapped-electron modes are made 
more general and more accurate in several ways. First, an integral 
equation formulation of the eigenmode problem allows arbitrary 
values of k/sub r/rho/sub i/ (where k/sub r/ is the radial waven- 
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umber and rho/sub i/ is the ion gyroradius) to be treated. Second, 
the ion response is generalized so that arbitrary ratios of the ion 
magnetic drift frequency to the mode frequency are allowed. Final- 
ly, the electron and ion collision operators have been improved to 
allow consideration of the plateau and Pfirsch-Schluter regimes in 
addition to the usual banana regime. It is therefore possible to follow 
the transition in toroidal geometry from the trapped-electron mode 
to the collisionless and collisional drift modes. The method used 
involves expansion of the perturbed electrostatic potential in com- 
plete sets of radial and poloidal basis functions to convert the 
quasineutrality integral equation into a matrix equation. 


16218 (UCRL—79886) Stable propagation of an electron beam 
in gas. Lee, E.P.; Chambers, F.W.; Lodestro, L.L.; Yu, S.S. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 30 Sep 
1977. Contract W-7405-ENG-48. 13p. (CONF-771035—9). Dep. 
NTIS, PC A02/MF AO1. 

From 2. international topical conference; Ithaca, NY, USA (3 
Oct 1977). 

Conditions for the stable propagation of a pinched electron 
beam in low pressure gas (p approximately 0.1 to 100 torr) are 
described. The observed window of good propagation around p 
approximately 2 torr air is interpreted as the quenching of the two- 
stream mode by sufficiently high plasma density and collision fre- 
quency, and the simultaneous suppression of the resistive hose mode 
by sufficiently rapid generation of electrical conductivity from 
breakdown ionization. 


16219 Coherent radiation from an intense relativistic electron 
beam rotating in a background plasma. Granatstein, V.; Roberson, C.; 
Benford, G.; Tzach, D.; Robertson, S. (Naval Research Laboratory, 
Washington, D.C. 20375). Appl. Phys. Lett.; 32: No. 2, 88-90(15 Jan 
1978). 

Radiation at \~1 cm and megawatt power level is observed 
when a rotating, relativistic electron beam interacts with a back- 
ground plasma. The emission spectrum is peaked at the 20th cyclo- 
tron harmonic, and the parametric dependence of the radiation is 
consistent with a model of interaction between single-particle cyclo- 
tron radiation and a beam-plasma streaming instability. 


16220 Simulations of nonlinearly stabilized beam-plasma interac- 
tions. Rowland, H.L.; Papadopoulos, K. (Naval Research Laborato- 
ry, Washington, D.C. 20375). Phys. Rev. Lett; 39: No. 20, 1276- 
1280(14 Nov 1977). 

Computer simulations of the kinetic warm-beam instability 
with finite-mass ions are reported. It is shown that strong turbulence, 
including Langmuir collapase, stabilized the beam-plasma instability 
before quasilinear plateau formation. This process decreases signifi- 
cantly the beam-plasma coupling and increases the propagation 
distance in accordance with laboratory and space observations. 


PLASMA WAVE PHENOMENA 


16221 (N—177-25972) Forced radial oscillations of a fully ionized 
cylindrical plasma surrounded by a partially ionized plasma shell. 
Bures, M.; Tennfors, E. (SEE ALSO- 6140560 Kungliga Tekniska 
Hoegskolan, Stockholm (Sweden). Institutionen foer Plasmafysik 
med Fusionsforskning). Dec 1976. 31p. (TRITA-EPP—76-20). NTIS 
PC A03/MF AOl1. 

Forced radial magnetoacoustic oscillations of a fully ionized 
cylindrical plasma surrounded by a partially ionized plasma shell are 
excited by means of an external source. The radial profiles of the 
macroscopic field quantities in the fully and partially ionized regions 
are obtained as functions of the degree of ionization, the tempera- 
ture, and the position of the boundary between the two regions. The 
absorbed power is calculated. The nonresonant as well as the reso- 
nant cases are treated. It is shown that the main part of the power is 
absorbed in the outer shell unless a suitable resonance is used to 
enhance the macroscopic field quantities in the fully ionized plasma 
part and the dimensions of the outer shell are kept small. 


FUSION POWER PLANT TECHNOLOGY 


REFER ALSO TO CITATION(S) 15096 


16222 (BNWL— 1939-7) Pacific Northwest Laboratory report on 
fusion energy research, January 1977—March 1977, (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Apr 1977. Contract EY- 
76-C-06-1830. 47p. Dep. NTIS, PC A03/MF AO1. 

Separate abstracts were prepared for three of the included 
sections. (MOW) 


16223 (CONF-771056—1) TNS design space exploration has 
brought us a large step closer to realizable reactor. Roberts, M. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 37p. Dep. NTIS, PC A03/MF AO1. 
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From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 
Some technological justifications for the TNS (technological 
next step) are outlined. Programmatic diagrams are included. 
Ww) 


16224 (CONF-771056—3) Economic evaluation of tokamak 
power plants. Reid, R.L.; Steiner, D. (Oak Ridge National Lab., 
Tenn. (USA)). 1977. Contract W-7405-ENG-26. 23p. Dep. NTIS, 
PC A02/MF AOl1. 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

This study reports the impact of plasma operating characteris- 
tics, engineering options, and technology on the capital cost trends 
of tokamak power plants. Tokamak power systems are compared to 
other advanced energy systems and found to be economically com- 
petitive. A three-phase strategy for demonstrating commercial feasi- 
bility of fusion power, based on a common-site multiple-unit con- 
cept, is presented. 


16225 (CONF-771120—5) Tokamak reactors. Mills, R.G. (Prin- 
ceton Univ., N.J. (USA)). 1977. Contract EY-76-C-02-3073. 23p. 
Dep. NTIS, PC A02/MF AOl1. 

From Winter annual meeting of the American Society of 
Mechanical Engineers; Atlanta, GA, USA (27 Nov 1977). 

The physical properties of nuclear fusion reactions govern the 
fuel choice and the selection of the operating plasma temperature. 
Scientific feasibility, or energy break-even, is one objective of the 
current research program. Engineering and economic feasibilities 
will depend on achievable plasma densities at thermonuclear tem- 
peratures and on technological questions of achievable magnetic 
field, effects of radiation damage, and mechanical design problems. 
A pure fusion reactor will have stringent requirements on its perfor- 
mance parameters. If achieved, it should provide clean, safe, abun- 
dant economic power, but from rather large central stations. Hybrid 
fission/fusion systems put far less stringent requirements on the 
plasma performance. They simplify the fission lattice design. They 
may provide a superior method for burning the vast reserves of 
uranium-238. 


16226 (GA-A—14591) Mechanical design of the Doublet III 
indented vacuum vessel. Callis, R.W.; Krusche, H.S.; Lutz, G.R.; 
Miller, J.E. Jr.; Peuron, U.A.; Puhn, F.A.; Sabado, M.M.; Schupp, 
A.A. Jr. (General Atomic Co., San Diego, Calif. (USA)). Aug 1977. 
Contract EY-76-C-03-0167-038. 7p. (CONF-771029—111). Dep. 
NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The design and analysis of the indented Doublet III vacuum 
vessel is presented. The complex requirements of obtaining high 
vacuum levels of approximately 2 x 10~* Torr; high toroidal resis- 
tance; maximum plasma volume; and the capability of withstanding 
large impulsive magnetic loads (approximately 8 atm) dictated an all- 
welded structure, with a corrugated sandwich construction. The 
corrugated structure allows for maximum sectional strength while 
also minimizing metal cross-section (maximizing toroidal resistance). 
In order to withstand the large impulse loads caused by a 5 x 10°A 
plasma disruption, the vessel will be fabricated from Inconel 625, 
which has a tensile strength of 120,000 psi. 


16227 (GA-A—14633) Engineering features of an upgradable 
ignition test reactor. Sager, P.; Alcorn, J.; Doll, D.; Field, R.; Vrable, 
D.; Woods, T. (General Atomic Co., San Diego, Calif. (USA)). Sep 
1977. Contract EY-76-C-03-0167-038. 10p. (CONF-771029—54). 
Dep. NTIS, PC A02/MF AOl1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

A conceptual design has been developed for an upgradable 
ignition test reactor (UITR) as part of the ERDA-sponsored TNS 
program to identify the next major tokamak device beyond Doublet 
III and TFTR. This reactor, which is based on the doublet plasma 
concept, has a major radius of 4.2 m, a minor radius of 1.2 m, and a 
plasma height-to-width ratio of 2.7. The plasma is contained in a 
water-cooled vacuum vessel fabricated of Inconel 625. A 25 cm 
thick helium-cooled blanket made of 316 stainless steel is installed 
outboard of the plasma chamber. The field-shaping coil system, 
shielding system, toroidal field coils, and induction coil system are 
installed outside the blanket. In its ITR mode, the reactor operates in 
moderate length pulses (30 sec) with a duty factor of 0.1 (5 min 
cycles). For net power experimental power reactor (EPR) operating 
mode, the machine operates with 90 sec pulses and a duty factor of 
0.78. While the UITR initially costs avout 30% more than an ITR 
without upgrade capability, and additional costs are incurred when 
implementing the upgrade, the total program costs far less than the 
sum of separate ITR and EPR facilities. 


16228 (GA-A— 14650) Engineering problems and design features 
of an ignition test reactor. Doll, D. (General Atomic Co., San Diego, 
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Calif. (USA)). Sep 1977. Contract EY-76-C-03-0167-038. 9p. 
(CONF-771029—112). Dep. NTIS, PC A02/MF A0Ol1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

A conceptual design of an ignition test fusion reactor (ITR) 
under development at General Atomic Company is presented. The 
doublet shaped plasma major radius is 3.8 meters with an aspect ratio 
of 3.45 and a height-to-width ratio of 2.7. Operation is cyclic with a 
30 second burn time and a 0.1 duty factor. The device has an 
expected life of 10 years with 2 x 10° burns to prove ignition 
capability and study plasma performance. The basic components 
making up the ITR are presented with the design bases used to select 
the configurations and arrangements. Remote access and handling 
are discussed extensively as they affect the design and placement of 
components. Areas receiving the most attention are the plasma 
chamber, shield (inboard and outboard), and neutral beam injector 
installation. Conclusions are drawn on the work performed and areas 
where additional work is necessary are identified. 


16229 (LA-UR—77-2441) Engineering description of the LASL 
ZT-40 Toroidal Z-Pinch. Hammer, C.F.; Dike, R.S.; Nunnally, W.C. 
(Los Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract W- 
7405-ENG-36. Sp. (CONF-771029—22). Dep. NTIS, PC A02/MF 
AOl. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The ZT-40 Toroidal Z-Pinch experiment is the largest and 
newest Z-Pinch to be built at Los Alamos. The experiment consists 
of a discharge tube with a minor diameter of 40 cm and an aspect 
ratio of 5.7 to 1. The theta and Z-fields are produced by two 
capacitor banks, each with 650 KJ (at 50 kV) of stored energy. The 
experiment is controlled by a “Prime 400’ computer which is 
dedicated for ZT-40 use. The experiment is to be constructed in two 
phases. First with a passive crowbar system and then later a power 
crowbar system will be added so that the load current can be 
extended about 250 psec. 


16230 (UCRL—79605) Technology of mirror machines: LLL 
facilities for magnetic mirror fusion experiments. Batzer, T.H. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 15 Sep 
1977. Contract W-7405-ENG-48. 12p. (CONF-771029—9). Dep. 
NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Significant progress in plasma confinement and temperature 
has been achieved in the 2XIIB facility at Livermore. These encour- 
aging results, and their theoretical corroboration, have provided a 
firm basis for the design of a new generation of magnetic mirror 
experiments, adding support to the mirror concept of a fusion 
reactor. Two new mirror experiments have been proposed to suc- 
ceed the currently operating 2XIIB facility. The first of these called 
TMX (Tandem Mirror Experiment) has been approved and is cur- 
rently under construction. TMX is designed to utilize the intrinsic 
positive plasma potential of two strong, and relatively small, mini- 
mum B mirror cells to enhance the confinement of a much larger, 
magnetically weaker, centrally-located mirror cell. The second fa- 
cility, MFTF (Mirror Fusion Test Facility), is currently in prelimi- 
nary design with line item approval anticipated for FY 78. MFTF is 
designed primarily to exploit the experimental and theoretical results 
derived from 2XIIB. Beyond that, METF will develop the technol- 
ogy for the transition from the present small mirror experiments to 
large steady-state devices such as the mirror FERF/FTR. The sheer 
magnitude of the plasma volume, magnetic field, neutral beam 
power, and vacuum pumping capacity, particularly in the case of 
MFTF, has placed new and exciting demands on engineering tech- 
nology. An engineering overview of MFTF, TMX, and associated 
MFE activities at Livermore will be presented. 


16231 (UCRL—79749) System design for the new TMX ma- 
chine. Chargin, A.K.; Calderon, M.O.; Mooney, L.J.; Vogtlin, G.E. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 19 
Oct 1977. Contract W-7405-ENG-48. 6p. (CONF-771029—16). Dep. 
NTIS, PC A02/MF AOl1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The Tandem Mirror Experiment (TMX) is designed to test 
the physics of a new approach to Q-enhancement in open confine- 
ment systems. In the tandem mirror concept, the ends of a long 
solenoid are plugged electrostatically by means of ambipolar poten- 
tial barriers created in two mirror machines or plugs, one at each end 
of the solenoid. The ambipolar potential in mirror machines develops 
as a consequence of the higher scattering rate of electrons and the 
balancing of electron and ion loss rates. The TMX experiment 
incorporates very few new engineering developments, but it does 
involve a new way of combining in an integrated system many 
previously developed ideas. The engineering task is to design the 
machine that would provide a proof-of-principle evaluation of the 
tandem mirror concept as rapidly as possible. The preliminary design 
was started in September 1976 and was completed by December 
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1976. It led to a cost estimate of $11 million and a scheduled 
construction period of 18 months. 


BLANKET ENGINEERING 


16232 (CONF-770954—3) Wall power measurements of impurity 
radiation in ORMAK. Bush, C.E.; Lyon, J.F. (Oak Ridge National 
Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 6p. Dep. 
NTIS, PC A02/MF AO1. 

From 2. conference on hot plasma diagnostics; Kharkov, 
USSR (22 Sep 1977). 

Time-resolved measurements of the power loss to the 
ORMAK liner were made using a pyroelectric detector. These 
measurements indicate that a large, relatively constant fraction (ap- 
gene oA 60 percent) of the electron power input is lost to the 
iner, rather than to the limiter, over a wide range of input powers 
(ohmic heating + neutral beam injection) and plasma conditions, 
and for most of the discharge duration. Most of this energy loss is 
due to impurity radiation peaked at about a third of the limiter radius 
and is time-correlated with gross plasma fluctuations, internal disrup- 
tions, and related spectroscopic impurity signals. 


16233 (CONF-771029—73) Thermal stresses and cyclic creep- 
fatigue in fusion reactor blanket. Liu, K.C. (Oak Ridge National 
Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 6p. Dep. 
NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Thermal stresses in the first walls of fusion reactor blankets 
were studied in detail. ORNL multibucket modules are emphasized. 
Practicality of using the bucket module rather than other blanket 
designs is examined. The analysis shows that applying intelligent 
engineering judgment in design can reduce the thermal stresses 
significantly. Arrangement of coolant flow and distribution of tem- 
—— are reviewed. Creep-fatigue property requirements for a 

t wall are discussed on the basis of existing design rules and 
criteria. Some major questions are pointed out and experiments 
needed to resolve basic uncertainties relative to key design decisions 
are discussed. 


16234 (GA-A—14632) Neutron wall loading characteristics of a 
doublet reactor. Woods, T.J. (General Atomic Co., San Diego, Calif. 
(USA)). Sep 1977. Contract EY-76-C-03-0167- 038. 6p. (CONF- 
771029--53). Dep. NTIS, PC A02/MF AOl. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

A simplistic two-dimensional transport calculation is used to 
predict the neutron wall load distribution around the chamber of a 
first generation doublet reactor. Various source distributions are 
compared. A detailed neutron source distribution, fitted to predicted 
plasma pressure profiles, is shown to deposit two-thirds of the fusion 
neutrons to the outboard half of the plasma chamber. The peaking 
factor (i.e., maximum wall load/average wall load) of this source 
was calculated as 1.27 while the ratio of the maximum/minimum 
wall load was 1.71. Comparisons between idealized, flat and highly 
peaked plasma profiles demonstrate that the overall peaking factor 
can vary from 1.12 to 1.59 respectively. In turn, the maximum/ 
a ratios are shown to vary from as little as 1.3 to a maximum 
of 3.16. 


16235 (GA-A—14671) Mechanical and thermal design of a gas- 
cooled fusion blanket module. Kearney, D.W.; Culver, D.W.; Dales- 
sandro, J.A.; Rosenwasser, S.N.; Vrable, D.L.; Wong, C. (General 
Atomic Co., San Diego, Calif. (USA)). Sep 1977. Contract EY-76-C- 
— 9p. (CONF-771029—122). Dep. NTIS, PC A02/MF 
AOl. 


From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 
modular fusion blanket design is presented which utilizes 
an Inconel 718 structure, helium-cooling, and solid lithium com- 
pounds for breeding tritium. The mechanical features were chosen to 
minimize remote maintenance operations and to satisfy recognized 
design criteria. Quasi-equilibrium and transient thermal analysis re- 
sults are presented to show the effectiveness of helium cooling over 
a range of wall loads. The extent and nature of coolant and first wall 
thermal fluctuations are examined from the viewpoint of steam 
generator, steam turbine, and first wall lifetimes. The concept is 
shown to be feasible on the basis of present considerations. 


16236 (ORNL/TM—6085) Nuclear performance calculations for 
the ELMO Bumpy Torus Reactor (EBTR) reference design. Santoro, 
R.T.; Barnes, J.M. (Oak Ridge National Lab., Tenn. (USA)). Dec 
1977. Contract W-7405-ENG-26. 3lp. Dep. NTIS, PC A03/MF 
AOl. 

The nuclear performance of the ELMO Bumpy Torus Reac- 
tor reference design has been calculated using the one-dimensional 
discrete ordinates code ANISN and the latest available ENDF/B-IV 
transport cross-section data and nuclear response functions. The 
calculated results include estimates of the spatial and integral heating 
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rate with emphasis on the recovery of fusion neutron energy in the 
blanket assembly and minimization of the energy deposition rates in 
the cryogenic magnet coil assemblies. The tritium breeding ratio in 
the natural lithium-laden blanket was calculated to be 1.29 tritium 
nuclei per incident neutron. The radiation damage in the reactor 
structural material and in the magnet assembly is also given. 


MAGNET COILS AND FIELDS 
REFER ALSO TO CITATION(S) 15619, 15620, 15621, 16255, 16263 


16237 (CONF-771029—60) Preliminary structural analysis of 
the toroidal field coils for T-10M. Gray, W.H.; Ballou, J.K.; Stod- 
dart, W.C.T.; Churakov, G.F.; Klimenko, E.Y. (Oak Ridge National 
Lab., Tenn. (USA); Nauchno-Issledovatel'skij Inst. Ehlektrofiziches- 
koj Apparatury, Leningrad (USSR); Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj 
Ehnergii). 1977. Contract W-7405-ENG-26. 7p. Dep. NTIS, PC 
A02/MF A011. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

A structural analysis of the T-10M tokamak toroidal field 
(TF) coil system has been performed. Two TF coil shapes were 
proposed, one oval and the other circular. Each TF coil system is 
composed of 24 coils. The oval TF coil system has a 2.4-m major 
radius with a minor bore diameter of 2.15 m and a major bore 
diameter of 3.28 m. The circular TF coil system has a 2.5-m major 
radius with a 2.2-m bore diameter. The cross sections of both TF 
coil shapes have rectangular dimensions of 0.4 m by 0.26 m with a 
0.36-m by 0.22-m winding cavity symmetrically placed within the 
cross section. The current of each coil is 1.75 MA. Either geometry 
produces a magnetic field of 3.5 T on axis, 2.4 m from the machine 
center line. This study reports the results of a cooperative investiga- 
tion to determine which TF coil shape operates in a minimum stress 
configuration. The study is a part of the joint U.S.A./U.S.S.R. 
scientific exchange. The scope of the analysis covers only the in- 
plane force distribution produced by the magnetic field. Based upon 
the preceding conditions the oval TF coil shape appears to be 
superior to the circular TF coil shape. Further, the oval TF coil 
shape in its present design has a significant safety margin between 
working and yield stress under normal operating conditions. The 
circular design, however, is less sensitive to magnetic field perturba- 
tions which may be encountered in proof testing. 


16238 (CONF-771029—61) Finite element stress analysis of 
orthotropic solenoids. Gray, W.H.; Akin, J.E. (Oak Ridge National 
Lab., Tenn. (USA); Tennessee Univ., Knoxville (USA)). 1977. Con- 
tract W-7405-ENG-26. 4p. Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The mechanical behavior of superconducting magnets devi- 
ates from isotropy due to their construction techniques, which 
involve the layering of superconductor, insulation, and sometimes 
structural reinforcement within the windings. This paper describes a 
finite element stress analysis which has been extended to consider the 
effects of orthotropic material properties, as well as differential 
thermal contraction and spatially varying magnetic body forces. The 
procedure is applicable to all arbitrarily shaped axisymmetric mag- 
nets. A comparison between the finite element stress analysis and an 
analytical solution for a rotationally transversely isotropic solenoid is 
presented. Good agreement is obtained within the limits of the 
analytical solution. 


16239 (CONF-771029—62) Structural analysis of the large coil 
segment test. Cain, W.D.; Gray, W.H.; Hendrich, W.R.; Nelson, 
B.E.; Stoddart, W.C.T. (Oak Ridge National Lab., Tenn. (USA)). 
1977. Contract W-7405-ENG-26. 5p. Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

In the analysis of the LCS, it has been demonstrated that it is 
possible to design complex structures utilizing existing hardware in a 
highly reliable and efficient manner. It has also been shown that 
GIFTS is very useful for aiding in the design and analysis of these 
complex structures. GIFTS’ element generation and graphics display 
capabilities allow for on-line structural analysis to be performed and 
permit the incorporation and analysis of major design changes in 
short periods of time. This flexibility means that more design iter- 
ations can be analyzed, and thus a better design can often be 
achieved instead of just an adequate design. The on-line nature of 
GIFTS allows for continuity of thought and its visual displays 
highlight trouble areas which can usually be redesigned in an effi- 
cient manner. For the LCS, GIFTS was used to generate a working 
design of the complete system in a logical and efficient manner in a 
relatively short period of time. 


16240 (CONF-771029—69) Magnetic field computations for ISX 
using GFUN-3D. Cain, W.D. (Oak Ridge National Lab., 
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(USA)). 1977. Contract W-7405-ENG-26. 5p. Dep. NTIS, PC A02/ 
MF AOl. 

From 7. 7 on fusion research project; Knoxville, 
TN, USA A Oct 1977 

paper presents a comparison between measured magnet- 

ic fields aad the magnetic fields calculated by the three-dimensional 
computer program GFUN-3D for the Impurity Study Experiment 
(ISX). Several iron models are considered ranging in sophistication 
from 50 to 222 tetrahedra iron elements. The effects of air gaps and 
the efforts made to simulate effects of grain orientation and packing 
factor are detailed. The results obtained are compared with the 
measured magnetic fields, and explanations are presented to account 
for the variations which occur. 


16241 (CONF-771029—71) Perturbation-polynomial expansion 
formulation of 3-D eddy current problems. Yeh, H.T. (Oak Ridge 
National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 6p. 
Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

A pulsed magnetic field is required in tokamak fusion ma- 
chines. Eddy currents produced by the pulsed field may produce 
undesirable effects, e.g., in the mechanical loading of the vacuum 
vessel, heating in the magnet and structure, and field ripple in the 
plasma region. A method has been developed earlier to calculate the 
eddy current produced in a thin object by the linear ramping of a 
magnetic dipole. Here extension of the method to calculate the eddy 
current induced in three-dimensional objects by pulse coils of gener- 
al shape is reported. Examples are given. 


16242 (CONF-771029—74) Interactions between conductor 
Strain and other magnet system design parameters. Long, C.J. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 4p. Sep. NTIS, PC A02/MF AO1. 

m 7. symposium on fusion research project; Knoxville, 
TN, USA’ (5 Oct 1977). 

A simple closed-form electromechanical analysis of a toroidal 
field coil is used to calculate current density in the conductor plus 
coolant (J/sub con/) and fraction of the cross section allotted to 
structure (lambda/sub st/) as functions of important machine param- 
eters, including the Young's modulus of the structural material, 
allowable elastic strain, system aspect ratio, major radius, and maxi- 
mum field. The analysis is used to assess trade-offs between conduc- 
tor strain and other machine parameters, and to identify ways in 
which strain-tolerant superconductors can increase flexibility in the 
system as a whole. Both J/sub con/ and lambda/sub st/ are regarded 
as figures indicating feasibility of a particular set of magnet param- 
eters. In particular, high-strain conductors allow the use of less stiff 
structural materials (aluminum alloys rather than stainless steel, for 
example). High-strain conductors also significantly impact attainable 
field and usable aspect ratio. The analysis allows straightforward 
calculations of the manner in which the system is affected when 
parameters are varied. 


16243 (CONF-771029—89) Perturbation-polynomial expansion 
formulation of 3-D eddy current problems. Yeh, H.T. (Oak Ridge 
— Lab., Tenn. (USA)). 1977. 6p. Dep. NTIS, PC A02/MF 
AOl. 


From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

A pulsed magnetic field is required in Tokamak fusion ma- 
chines. Eddy currents produced by the pulsed field may produce 
undesirable effects, e.g., in the mechanical loading of the vacuum 
vessel, heating in the magnet and structure, and field ripple in the 
plasma region. A method has been developed earlier to calculate the 
eddy current produced in a thin object by the linear ramping of a 
magnetic dipole. We report here extension of the method to calcu- 
late the eddy current induced in three-dimensional objects and by 
pulse coils of general shape. Examples are given. 


16244 (CONF-771029—107) Helium liquefier-refrigerator and 
distribution system for the Large Coil Program Test Facility. Lawson, 
C.G.; Kois, J.P. (Oak Ridge National Lab., Tenn. (USA)). 1977. 
Contract W-7405-ENG-26. 3p. Dep. NTIS, PC A02/MF AOi. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The Large Coil Program (LCP) has the objectives of obtain- 
ing and testing superconducting magnets of a size and in an environ- 
ment that demonstrate feasibility of application for The Next Step 
(TNS). These magnets are to be in a toroidal array which may 
include from one to six magnets and are to be cooled by either pool 
boiling or forced convection of helium. The toroidal array will be 
housed in a large vacuum vessel measuring about 11 m in diameter 
and 1! m high. The magnets will be modified D-shaped coils, and 
will have a Gene of 2.5 by 3.5 m. The program objectives require a 
versatile and sophisticated liquid helium supply and cryogenic distri- 
bution system to meet the test requirements. The liquid helium 
supply system consists of a high pressure gas storage system, a 1050- 
kW, two-stage compressor, a refrigerator coldbox capable of deliver- 
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ing helium at two thermodynamic states, and a 19,000-liter helium 
storage dewar with the associated piping and controls. The refrigera- 
tor built by CTI is designed to supply the experimental load with 
either supercritical helium at temperatures to approximately 3.5 K or 
as saturated liquid down to approximately 3.5 K. The compressor 
system is an oil-flooded rotary screw unit capable of operating to 
0.5-atm suction pressure. The first and second compression stage 
sizes are 300 kW and 750 kW, respectively, and they may be used 
either independently or in tandem. The features of the refrigerator- 
liquefier will be described in this paper. 


16245 (CONF-771029—109) Design of a three-meter, 7.5- 
TESLA superconducting segment test facility. Walstrom, P.L.; Burn, 
P.B.; Nelson, B.E.; Ryan, T.L.; Wysor, R.B. (Oak Ridge National 
Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 4p. Dep. 
NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The design of a test facility for so-called segment coils is 
described. The segments are D- or oval-shaped test coils, up to 3 m 
in major diameter, and can have a maximum winding cross-section 
of 14 cm axial length and 30 cm radial build, which is approximately 
one-tenth that of a coil for the Large Coil Project. A background 
field of 6 T, which when added to 1.5 T available from the segment 
self-field yields a peak total field of 7.5 T in the segment, is produced 
by a set of niobium-tin tape-wound dipole magnets mounted on 
either side of the test segment and cooled with boiling helium. The 
high field region is approximately 30 cm in length and is centered in 
the straight or largest radius portion of the test coil. The test coil and 
background field coils are suspended with a horizontal axis orienta- 
tion in a vacuum vessel with a liquid nitrogen-cooled liner to 
provide thermal isolation. The first segment coil to be tested in the 
facility will be wound from a cryostable conductor rated at 10 kA at 
8 T and will be cooled by boiling helium. When combined with a 
helium pump loop, the facility will be used to test force-cooled coils. 
The facility is designed to provide essential design data on the 
stability of high current (10 to 15 kA) conductors of the LCP-TNS 
generation in an environment which simulates the cryogenics and 
heat transfer aspects of a tokamak toroidal field coil including 
horizontal axis, long cooling channels, transverse and convection 
effects, and asymmetric field distribution. The magnetic analysis, 
facility description, structural, cryogenic, instrumentation and con- 
trol, power supply, and coil protection systems designs are de- 
scribed. 


16246 (CONF-771029—123) Superconducting coil fabrication 
development at Oak Ridge National Laboratory. Brown, R.L. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 5p. Dep. NTIS, PC A02/MF AOI. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

A large coil winding facility (>2 m OD) is devoted to 
developing equipment for winding steady-state toroidal field coils 
having “D" or “oval” shapes. Some activities for this facility are 
discussed. Novel techniques have been developed for winding splice- 
less pancakes that may have immediate applications for pulsed 
poloidal field coils. The concept is also applicable for many other 
coils, including room temperature coils and coils with odd shapes. 
Also, a unique method of winding small toroidal field test coils has 
been developed. This method of winding suggests possibilities for 
remote winding of coils, which may be useful in fusion devices. The 
selection of suitable superconductors and structural materials is a 
continuing concern but the emphasis of this work is on the develop- 
ment of fabrication methods. 


16247 (CONF-771056—2) Development of large superconducting 
magnets for fusion reactors. Luton, J.N.; Haubenreich, P.N.; Lubell, 
M.S. (Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W- 
7405-ENG-26. 4p. Dep. NTIS, PC A02/MF AO1. 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

Superconducting magnets for fusion power reactors are dis- 
cussed. The Large Coil Program for developing superconducting 
toroidal field coils for tokamak reactor is described briefly. The 
Large Coil Test Facility at Oak Ridge is mentioned. (MHR) 


16248 (GA-A—14572) General Atomic’s superconducting toroi- 
dal field coil concept. Alcorn, J.; Purcell, J.R. (General Atomic Co., 
San Diego, Calif. (USA)). Aug 1977. Contract EY-76-C-03-0167-038. 
15p. (CONF-770842—12). Dep. NTIS, PC A02/MF AO1. 

From 6. international conference on magnet technology; Bra- 
tislava, Czechoslovakia (29 Aug 1977). 

General Atomic’s concept for a superconducting toroidal 
field coil is presented. The concept is generic for large tokamak 
devices, while a specific design is indicated for a 3.8 meter (major 
radius) ignition/burn machine. The concept utilizes bath cooled 
NbTi conductor to generate a peak field of 10 tesla at 4.2 K. The 
design is simple and straightforward, requires a minimum of devel- 
opmental effort, and draws extensively upon the perspective of past 
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experience in the design and construction of large superconducting 
magnets for high energy physics. Thus, the primary emphasis is upon 
economy, reliability, and expeditious construction scheduling. 


16249 (GA-A—14631) Time dependent study of eddy current 
loss in a superconducting composite. Chen, W.Y.; Toffolo, W.E.; 
Purcell, J.R. (General Atomic Co., San Diego, Calif. (USA)). Sep 
1977. Contract EY-76-C-03-0167-038. 6p. (CONF-771029—52). Dep. 
NTIS, PC A06/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

A numerical study has been made on the eddy current loss in 
a superconducting composite. The composite is designed to be 
cryostable and is intended for constructing the TF coils of the large 
tokamak reactors. Particular emphasis has been made on the effect of 
the transport current and conductor self-shielding in the external 
time varying field expected to be present at the TF coil regions. The 
numerical scheme involves decomposing the conductor into current 
filaments parallel to the length of the conductor, and solving the 
system of simultaneous first order differential equations for the 
vector potential and filament current, thus it is a self-consistent 
computation of the shielding current. The accompanying assumption 
is that the induced field is generated mostly by shielding current 
with direction parallel to the conductor. The effects of saturation of 
the superconducting filaments are also discussed. Comparison with 
existing theories are made for a sinusoidal external field, and reason- 
able agreements have been found in the frequency range considered. 


16250 (LA-UR—77-2452) Design and fabrication of a radially- 
fed implosion heating coil. Hansborough, L.D.; Dickinson, J.M.; 
Melton, J.G.; Nunnally, W.C. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1977. Contract W-7405-ENG-36. 5p. (CONF-771029—28). 
Dep. NTIS, PC A02/MF AOl1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

A radially-fed implosion heating coil has been designed and 
fabricated at the Los Alamos Scientific Laboratory. The M arshall 
coil is a copper-plate-on-epoxy-substrate coil designed to utilize up 
to 200- kV to produce a 1-T magnetic field in a 20-cm bore with a 
risetime of no more than 250-ns. The design and fabrication process 
of this coil and the design of the high-voltage stand for the Marshall 
coil are discussed. 


16251 (UCRL—79726) Nickel—chromium strain gages for cryo- 
genic stress analysis of superconducting structures in high magnetic 
fields. Freynik, H.S. Jr.; Roach, D.R.; Deis, D.W.; Hirzel, D.G 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 5 
Oct 1977. Contract W-7405-ENG-48. 7p. (CONF-771029—101). 
Dep. NTIS, PC A02/MF AOl1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Evaluation and calibration measurements were performed on 
commercial nickel-chromium metal-foil strain gages in a high-mag- 
netic-field (12 T), liquid-helium (4.2 K) environment. The purpose 
was to fully characterize strain gages for use at cryogenic tempera- 
tures in high magnetic fields. In this study, the magnetoresistance of 
a number of strain gages was measured in three orthogonal direc- 
tions at mechanical strain levels to 8900 pm/m. As a result, a unique 
calibration curve was defined for magnetoresistance strain errors 
that is independent of strain level and field direction to 12 T at 4.2 K. 
A current strain-gage application is the measurement of supercon- 
ductor mechanical properties. These gages will soon be used in the 
stress analysis of superconducting fusion magnets during cooldown 
from ambient temperatures and during operation at 4.2 K with 
magnetic fields to 12 T. 


16252 (UCRL—79747, Reel support for wind the magnet of the 
Mirror Fusion Test Facility. Ling, R.C.; Chang, Y.; Hunt, L.D. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 7 
Sep 1977. Contract W-7405-ENG-48. 5p. (CONF-771029—4). Dep. 
NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The reel support has three main functions. It must support the 
reel, which is 134 in. in diameter, 40 in. wide, and stores up to 8,600 
ft of superconductor weighing 8,600 Ib. It also must serve as a 
tensioning device for the superconductor, exerting a force of up to 
600 Ib. Further, the support must move the reel vertically and 
laterally to facilitate the winding of the magnets. The support has 
been designed and is now being fabricated. This paper describes the 
performance requirements of this device and the evolution of design 
from concept to completion. 


16253 (UCRL—79844) Reversed field Vlasov equilibria and 
orbits in 2D axisymmetric 2XIIB configurations. Anderson, D.V.; 
Rensink, M.E.; Post, R.F. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 24 Oct 1977. Contract W-7405-ENG-48. 
33p. (CONF-771136—2). NTIS, PC E03/MF AO1. 
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From Annual American Physical Society meeting; Atlanta, 
GA, USA (7 Nov 1977). 

The details of the ion distribution function are important in 
determining the volume of and degree of field reversal. To show 
some of these dependencies the double delta function distribution 
function f = delta(E - Eo)delta(P/sub c/ - P/sub co/) is used where 
E and P/sub c/ are the particle energy and canonical angular 
momentum, respectively. Electrons are ignored except for providing 
charge neutrality. Results of a parameter study from the 2D axisym- 
metric equilibrium code CYLEQ! will show how field reversal is 
related to the radius, length, rotation, total number and energy of the 
plasma ions. Optimal injection strategies are presented which lead to 
plasma distributions with good reversal. Particle orbits conforming 
to this distribution function are displayed. 


POWER SUPPLIES, ENERGY STORAGE 


16254 (CONF-771029—67) Development and use of 60 kV, and 
150 kV floating deck modulators for high voltage protection of multi- 
megawatt ion beam accelerators. Barber, G.C.; Ponte, N.S.; Schilling, 
G. (Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W- 
7405-ENG-26. 3p. Dep. NTIS, PC A02/MF AOI. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Extraction currents of 60 A at 40 kV have been produced by 
utilizing a 60 kV floating deck modulator interfaced to a high 
voltage power supply. The modulator is operated in a series mode to 
repetitively pulse power to the ion beam accelerator. Current moni- 
toring and other protective circuits provide interrupt commands to 
the series switch tube when faults occur. The constant current 
characteristics of the water cooled tetrode and the rapid response of 
the protective circuits effectively limit the fault energy to the ion 
source. Three of the 60 kV decks have been modified and stacked in 
a series configuration to supply 150 kV, 50 A pulses. This system 
supplies power for development of higher-energy multi-grid sources. 
In this system attention has been focused on forced voltage sharing 
of the three decks and on protective circuits for fault conditions. All 
control signal processing and conditioning is performed at ground 
level. Fiber optic links are used to interface with the high potential 
associated with the floating decks. A shunt modulator incorporated 
with this system provides regulation of the voltage to the ion source 
gradient grid. Future modulator development includes a system to 
deliver 100 A at 80 kV. 


16255 (GA-A—14248) Parallel connecting poloidal coil system 
for a doublet tokamak fusion reactor. Toffolo, W.E.; Chen, W.Y.; 
Purcell, J.R.; Wesley, J.C. (General Atomic Co., San Diego, Calif. 
(USA)). Sep 1977. Contract EY-76-C-03-0167-038. 8p. (CONF- 
771029—113). Dep. NTIS, PC A02/MF AOI. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

A method has been developed for parallel connection of the 
ohmic heating (OH) coil. The method involves subdividing the OH- 
coil into a number of parallel connected subcoils, with each subcoil 
having about 20 turns. Each of the field shaping coils (F-coils) also 
contains 20 turns, so that when connected to a common power 
supply, the OH and F-coils are decoupled. The advantages resulting 
from the scheme are numerous: (1) each F-coil contains a much 
smaller number of turns compared with the previous design concept, 
thus the construction and maintenance will be easier; (2) the parallel 
connected OH-coils form a constant flux envelope, resulting in an 
inherently lower error field at the plasma and the TF coil region, 
and this low error field is not sensitive to the variation in location of 
the OH-coils; (3) the voltage and current ratings of the individual 
OH coil conductors are reduced; and (4) the low impedance of the 
OH-coil system greatly improves the possibility of using a homopo- 
lar motor generator as a means of achieving flux reversal during 
startup and plasma current control during the burn cycle. 


16256 (LA-UR—77-2333) Circuit and plasma simulation for the 
design of ZT-40, Boicourt, G.P. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1977. Contract W-7405-ENG-36. 6p. (CONF-771029—40). 
Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

ZT-40, a toroidal Z pinch, uses its driving circuits to produce 
programmed magnetic fields. The field profiles must lie within 
certain bounds in order to meet the criteria imposed by the physics. 
The driving circuit design is complicated by the strong influence of 
the plasma on the circuit performance. The plasma appears to the 
driving circuit as time varying inductance and resistance. Since the 
inductance comprises from 20 to 80% of the total inductance, 
depending on the plasma configuration and the circuit, driving 
circuit performance is not easily calculated. The ZT-40 field require- 
ments are presented and the proposed circuits are discussed. The 
modeling used to include the plasma as an electrical component with 
time varying inductance and resistance is described. The results of 
representative calculations are given. 
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16257 (LA-UR—77-2356) Vacuum interrupters used for the in- 
terruption of high de currents. Warren, R.W. (Los Alamos Scientific 
Lab., N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 6p. (CONF- 
771029—44). Dep. NTIS, PC A02/MF AOI. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Conventional ac vacuum interrupters are being used to inter- 
rupt currents in pulsed energy storage systems. They have been 
tested with dc currents of up to 37 kA. The limit to the current 
which can be successfully interrupted has been measured as a 
function of various parameters. Among these are (1) the size of the 
interrupter, (2) the magnitude of the counterpulse current, (3) the 
nature and flux rating of the saturable reactor used, and (4) the kind 
of snubber” circuit used. Fragmentary data have also been collect- 
ed on electrode erosion rates and on mechanical failure of the 
bellows. A description is given of the circuits used in these tests and 
of the results found for a representative selection of the commercial- 
ly available domestic interrupters. More recently efforts have been 
made to increase the values found for the maximum interruptible 
current. The techniques used have included connecting interrupters 
in parallel and operating them in an impressed axial magnetic field. 
The results of this work are discussed. 


16258 (LA-UR—77-2440) Development of the switching compo- 
nents for ZT-40. Melton, J.G.; Dike, R.S.; Hanks, K.W.; Nunnally, 
W.C. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract 
W-7405-ENG-36. 4p. (CONF-771029—23). Dep. NTIS, PC A02/ 
MF AOl. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Switching of the main capacitor banks for ZT-40 will be 
accomplished by spark gap switches. Initially, there will be 576 start 
switches and 288 crowbar switches. A development program is 
under way to develop three switches; (1) a versatile start switch, 
which can be used for both the I/sub z/ and the I/sub theta/ 
capacitor banks, with a wide operating voltage range, (2) a crowbar 
switch which is capable of crowbarring the circuit without the 

wer crowbar bank, and (3) a power crowbar switch, which can 
andle 50 to 100 coulombs, so that a large number of crowbar 
switches will not be required when the power crowbar circuit is 
added. The problems with the start switches and the first crowbar 
switch have been solved, or alleviated. The development of a power 
crowbar switch has just begun. 


16259 (UCRL—79673) Design and test of a 40-kV, 80-A, 10- 
msec, neutral-beam power supply series. North, G.G. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 18 Oct 1977. 
Contract W-7405-ENG-48. Sp. (CONF-771029—11). Dep. NTIS, 
PC A02/MF AOl. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

To meet neutral-beam source requirements, a combination 
series switch/regulator system has been developed that can provide 
up to 40-kV at 80A output for 10-ms from the continuously decaying 
voltage of a charged capacitor bank. The system uses 100% feed- 
back control of a series hard tube regulator. This feedback regulator 
is able to maintain a 40-kV output level for 100% load variations 
while the source voltage for the capacitor bank is drained from an 
initial 55-kV down to as low as 43-kV during a 10-ms pulse. In 
addition to controlling the output voltage, the series regulator tube 
also serves the dual role of a disconnect or interrupt switch at the 
end of each pulse and during the frequent occurrence of a neutral- 
beam source fault. In the interrupt mode, complete disconnect is 
achieved in less than 2-ys after first observance of a fault condition; 
recovery times to normal operation of less than 10-ys after fault 
clearance can be attained if desired. 


16260 (UCRL—79686) Tradeoffs in capacitor bank design. Lea- 
vitt, G.A. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 29 Sep 1977, Contract W-7405-ENG-48. Sp. (CONF- 
771029—3). Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

When designing a capacitor bank for energy storage, the 
engineer should not use more capacitors, voltage, or energy than 
necessary to supply the load and to overcome losses. Universal 
curves presented here aid the designer in making intelligent choices. 
For example, there is a minimum stored energy to be achieved, but 
no minimum voltage at which to store it. Included in the curves are 
the effects of series losses such as voltage drops in regulator tubes or 
in current-limiting resistors. Capacitor bank designs for the neutral- 
beam power supplies on 2XIIB and TMX are compared using the 
developed criteria. 


16261 (UCRL—79687) 40-kV, 25-ms neutral-beam power supply 
for TMX. Leavitt, G.A. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 23 Sep 1977. Contract W-7405-ENG-48. 5p. 
(CONF-771029—8). Dep. NTIS, PC A02/MF AOl. 
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From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Modifications are described to upgrade the neutral-beam 
power supply for the TMX from 40 kV, 10 ms to 40 kV, 25 ms. The 
redesign of the accel and suppressor power supplies to achieve 
separation of the high-voltage and control sections, operation of the 
arc pulse lines in series, operation of the arc pulse lines in a noisy 
environment with SCR trigger and crowbar, and modifications to 
the electrolytic storage banks are discussed. 


COOLING SYSTEMS 
REFER ALSO TO CITATION(S) 16235 


16262 (CONF-771029—72) Lithium as a blanket coolant. Wells, 
W.M. (Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W- 
7405-ENG-26. 6p. Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Recent re-assessment of tokamak reactors which move to- 
wards smaller size and lower required field strength (higher beta)? 
change the picture as regards the magnitude of MHD effects on flow 
resistance for lithium coolant. Perhaps the most important conse- 
quence of this as regards use of this coolant is that of clear accept- 
ability of such effects when the flow is predominantly transverse to 
the magnetic field. This permits defining a blanket that consists 
entirely of round tubes containing the circulated lithium with voids 
between the tubes. Required thermal-hydraulic calculations are then 
on bases which are well established, especially in view of recent 
results dealing with perturbations of ducts and magnetic fields. 
Mitigation of MHD effects is feasible through tapering of tube wall 
thickness or use of insulated layers, but their use was not mandatory 
for the assumed conditions. Blanket configurations utilizing flowing 
lithium in round tubes immersed in static lithium may be suitable, but 
calculational methods do not now exist for this situation. Use of 
boiling potassium or cesium appears to be prohibitive in terms of 
vapor flow area when temperature levels are consistent with stain- 
less steel. Liquid sodium, in addition to not being a breeding materi- 
al, requires higher velocity than lithium for the same heat removal. 


16263 (WFPS-TME—014) Thermal and hydraulic analyses of 
TFTR cooling water system and magnetic field coils. Lee, A.Y. 
(Westinghouse Electric Corp., Pittsburgh, Pa. (USA). Fusion Power 
Systems Dept.). Oct 1975. Contract EY-76-C-02-3073. 44p. Dep. 
NTIS, PC A03/MF AO1. 

The TFTR toroidal field coils, ohmic heating, hybrid and 
equilibrium field coils are cooled by water from the machine area 
cooling water system. The system has the following major equip- 
ment and capacities: flow rate of 3600 gpm; ballast tank volume of 
5500 gal; pumps of 70.4 m head; chiller refrigeration rating of 3300 
tons and connecting pipe of 45.7 cm I.D. The performance of the 
closed loop system was analyzed and found to be adequate for the 
thermal loads. The field coils were analyzed with detailed thermal 
and hydraulic models, including a simulation of the complete water 
cooling loop. Under the nominal operating mode of one second of 
toroidal field flat top time and 300 seconds of pulse cycle time, the 
maximum temperature for the TF coils is 53°C; for the OH coils 
46°C and for the EF coils 39°C, which are well below the coil 
design limit of 120°C. The maximum TF coil coolant temperature is 
33°C which is below the coolant design limit of 100°C. The overall 
pressure loss of the system is below 6.89 x 10° Pa (100 psi). With the 
given chiller refrigeration capacity, the TF coils can be operated to 
yield up to 4 seconds of flat top time. The TF coils can be operated 
on a steady state basis at up to 20% of the pulsed duty design current 
rating of 7.32 kA/coil (36.6 kA/conductor). 


HEATING AND FUELING SYSTEMS 
REFER ALSO TO CITATION(S) 14157, 16254, 16261, 16290 


16264 (CONF-770940—6) Methods for independent plasma pro- 
duction and beam injection for H* —- H™ surface conversion. Tsai, 
C.C.; Stirling, W.L.; Davis, R.C. (Oak Ridge National Lab., Tenn. 
(USA)). 1977. Contract W-7405-ENG-26. 6p. Dep. NTIS, PC A02/ 
MF AOI. 

From Symposium on the production and neutralization of 
negative hydrogen ions and beams; Upton, NY, USA (26 Sep 1977). 

Based on the Oak Ridge National Laboratory (ORNL) source 
development program, ways to create a uniform and dense plasma 
are briefly reviewed. The positive ions so created will be accelerated 
towards a surface convertor for producing negative ions. The con- 
vertor will be used for reducing the electrons in the extraction 


region. The significant results and features of this study are present- 
ed. 


16265 (CONF-770940—11) Production of low energy positive 
ions suitable for double electron capture systems. Whealton, J.H.; 
Tsai, C.C.; Grisham, L.R.; Stirling, W.L. (Oak Ridge National Lab., 
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Tenn. (USA)). 1977. Contract W-7405-ENG-26. 7p. Dep. NTIS, PC 
A02/MF AOl1. 

From Symposium on the production and neutralization of 
negative hydrogen ions and beams; Upton, NY, USA (26 Sep 1977). 

Single aperture beam extraction studies have been made of a 
new technique to produce low divergence beams of about 0.4° 
HWHM at about 15 keV to 40 keV. Computer calculations show 
that this technique of coating the plasma side of the plasma grid with 
about 0.01” of AlsOs can also be extended to the 0.5 keV to 5 keV 
range with beam optics less than 1° Source performance including 
results from multiaperture source operation will be discussed. 


16266 (CONF-771029—18) Data acquisition system for PLT 
Neutral Beam Test Stand. Francis, J.E. Jr.; Hammons, C.E. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 2p. Dep. NTIS, PC A02/MF A0O1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The PLT Neutral Beam Test Stand at Oak Ridge National 
Laboratory was constructed to test and condition powerful neutral 
beam sources for the Princeton Large Torus experiment at Princeton 
Plasma Physics Laboratory. The data acquisition system for the test 
stand monitors the beam characteristics and power output to deter- 
mine if the beam is operating at its design specifications. The high 
speed of the computer system is utilized to provide near-real-time 
analysis of experimental data. The analysis of the data is presented as 
numerical tabulation and graphic display. 


16267 (CONF-771029—43) Component design description of the 
neutral beam injectors for PLT. Johnson, R.L.; Baer, M.B.; Dagen- 
hart, W.K.; Haselton, H.H.; Mann, T.L.; Queen, C.C.; Stirling, 
W.L.; Whitfield, P.W. (Union Carbide Corp., Oak Ridge, Tenn. 
(USA). Nuclear Div.). 1977. Contract W-7405-ENG-26. 3p. Dep. 
NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Plasma heating by injection of high energy neutrals is one of 
the experiments to be carried out on Princeton Large Torus (PLT). 
A four unit neutral beam injection system has been designed, built 
and tested which should inject a total of 3 MW of neutrals into PLT 
with a 200 millisecond pulse length. A typical system unit is de- 
scribed where the major components are identified. The following 
discussion describes each of these items along with some details of 
the design and fabrication problems encountered. Some early design 
considerations addressed the problems of separation and dumping of 
residual ions from the neutral beam, calorimetry of the neutrals with 
incident fuxes of 25 KW/cm?, and pumping speeds of several hun- 
dred thousand liters per second for hydrogen gas. Solutions were 
found for these problems while also resolving the complex dilemma 
of interfacing four large systems to a tokamak. 


16268 (CONF-771029—63) DuoPIGatron ion sources for PLT 
injectors. Tsai, C.C.; Stirling, W.L.; Haselton, H.H.; Davis, R.C.; 
Schechter, D.E. (Oak Ridge National Lab., Tenn. (USA)). 1977. 
Contract W-7405-ENG-26. 6p. Dep. NTIS, PC A02/MF AOl1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Plasma heating requirements for the Princeton Large Torus 
(PLT) are set at about 1 MJ total beam energy for 3 MW beam 
power of energetic hydrogen (or deuterium) neutrals at 40 keV. To 
fulfill this design goal from four neutral beam injectors, the duoP!- 
Gatron ion source originally developed at ORNL has been modified, 
developed, and scaled-up to versions with 20-cm and/or 22-cm grid 
diameters. Utilizing the multipole line cusp magnetic field confine- 
ment for the ionizing electrons and created Philips Ionization Gauge 
(PIG) plasma, these sources generate a uniform (+-5 percent density 
variation over 23-cm diam) and dense plasma (about 2 x 10'* cm® at 
the extraction surface). Such sources have been operated reliably to 
deliver a beam current exceeding 70 A of hydrogen ions at 40 keV. 
For such a beam condition the source is capable of running with an 
arc pulse of 0.5 sec. Moreover, the corresponding arc efficiency is 
very high, below 1.0 KW arc power per ampere of ion beam 
current. In this paper we describe the plasma generation, source 
characteristics and arc efficiency as functions of magnetic fields, gas 
pressure, and arc power (including the arc voltage and current). The 
other exciting feature, high proton yield (exceeding 80 percent), will 
be discussed. 


16269 (CONF-771029—-66) ORNL 150 keV neutral beam test 
facility. Gardner, W.L.; Kim, J.; Menon, M.M.; Schilling, G. (Oak 
Ridge National Lab., Tenn. (USA)). 1977. Contract W-7405-ENG- 
26. 4p. Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The 150 keV neutral beam test facility provides for the testing 
and development of neutral beam injectors and beam systems of the 
class that will be needed for the Tokamak Fusion Test Reactor 
(TFTR) and The Next Step (TNS). The test facility can simulate a 
complete beam line injection system and can provide a wide range of 
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experimental operating conditions. Herein is offered a general de- 
scription of the facility's capabilities and a discussion of present 
system performance. 


16270 (CONF-771029—68) Design philosophy and use of high 
voltage power systems for multi-megawatt ion beam accelerators. 
Barber, G.C.; Broverman, A.Y.; Hill, R.E.; Loring, C.M.; Ponte, 
N.S. (Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W- 
7405-ENG-26. 5p. Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The requirements for a neutral beam high voltage power 
system are derived from the characteristics of the ion source. High 
voltage system component characteristic requirements and choices 
are described. (MHR) 


16271 (CONF-771029—70) Optical telemetry control and data 
transfer system. Wright, R.E. (Oak Ridge National Lab., Tenn. 
(USA)). 1977. Contract W-7405-ENG-26. 3p. Dep. NTIS, PC A02/ 
MF AOli. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

A multichannel telemetry system has been designed and con- 
structed to control and monitor duoPIGatron ion sources. With the 
exception of the accelerating and decelerating power supplies, all 
other power supplies and He gas control that operate the ion source 
are elevated to accelerating potential. The telemetry system operates 
and monitors the isolated power supplies and transmits data across 
the high voltage gap. The transmission medium is infrared light 
pulsed through 10 ft-long, '/s in-diam fiber optics, one end at high 
potential and the other end at ground potential. Conversion is 
accomplished by digitizing analog signals before transmitting 
through the optical system and demodulating at the terminating end. 
A maximum conversion rate of 100 kHz provides adequate resolu- 
tion to operate the ion source. The output data is documented and 
stored in a PDP-11 computer. Although the control input is comput- 
er compatible, no attempt has been made for closed loop feedback 
control of the ion source. 


16272 (CONF-771029—108) Development and testing of the 
ORNL/PLT neutral beam lines for the Princeton Large Torus. Da- 
genhart, W.K.; Gardner, W.L.; Haselton, H.H.; Menon, M.M.; 
Schechter, D.E.; Stirling, W.L.; Tsai, C.C. (Cak Ridge National 
Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 5p. Dep. 
NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Four neutral beam lines have been designed, constructed, and 
tested by the Oak Ridge National Laboratory (ORNL) in coopera- 
tion with the Princeton Plasma Physics Laboratory (PPPL) for 
application on the Princeton Large Torus (PLT) at PPPL. Two 
neutral beam lines are counterinjectors and two are coinjectors for a 
total neutral beam power of greater than 3 MW at 40 keV and up to 
300 msec. Each beam line utilizes a 40-kV times 60-A modified 
duoPIGatron ion source with a close-coupled, 1.0-m long gas cell. 
Species ratios produced by the ion source are 84:13:3:E: E/2:E/3 for 
H° components delivered to the torus. The arc efficiency is less than 
i kW of arc power per ampere of beam current. Gas efficiency is 
approximately 50 percent with a total gas throughput of approxi- 
mately 20 T-l/sec including supplemental gas to the gas cell. Two 
LHe cryocondensation pumps are used, one in the ion source tank 
with a speed of approximately 400,000 1/sec and the other in the drift 
tube with a speed of approximately 20,000 I/sec. The first beam line 
has been operated on PLT and has delivered 500 kW to the tokamak 
calorimeter for 150 msec. Initial heating results at 400 kW indicate 
an increase in T/sub i/, the central ion temperature, from 0.8 keV to 
approximately 1.5 keV. 


16273 (CONF-771129—2) Beam penetration: theory and predic- 
tions. Rome, J.A. (Oak Ridge National Lab., Tenn. (USA)). 1977. 
Centract W-7405-ENG-26. 14p. Dep. NTIS, PC A02/MF AOl. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

A review of the theory of beam penetration and deposition in 
tokamaks shows that large neutral energies are required to penetrate 
reactor plasmas. On the other hand, for good efficiency, positive ion 
sources must operate below approximately 80 keV (H*). Thus 
innovative start-up and heating scenarios are required. Design of an 
injection system is discussed. Fueling by means of high energy beams 
appears to be inefficient and may lead to "blow out” or to a lack of 
central heating. 


16274 (CONF-771129—4) Neutral beam injection experiments at 
ORNL: fueling aspects. Neilson, G.H.; Lyon, J.F. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). 1977. Contract W-7405-ENG-26. 4p. 
Dep. NTIS, PC A02/MF AOI. 


From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 
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The Oak Ridge National Laboratory (ORNL) neutral beam 
injection program, beginning with the Oak Ridge Tokamak 
(ORMAK) and continuing with the Impurity Study Experiment 
(ISX), is reviewed. The emphasis of these experiments has been on 
plasma heating, but some insights into the fueling issue have been 

rovided as weli. However, there is no conclusive evidence as yet 
or any significant impact of injection on the plasma particle balance. 


16275 (CONF-771129—5) Effects of fueling profiles on plasma 
transport. Houlberg, W.A.; Mense, A.T.; Attenberger, S.E.; Milora, 
S.L. (Oak Ridge National Lab., Tenn. (USA)). 1977. Contract W- 
7405-ENG-26. 6p. Dep. NTIS, PC A02/MF AO1. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

The effects of cold particle fueling profiles on particle and 
energy transport in an ignition sized tokamak plasma are investigated 
in this study with a one-dimensional, multifluid transport model. A 
density gradient driven trapped particle microinstability model for 
plasma transport is used to demonstrate potential effects of fueling 
profiles on ignition requirements. Important criteria for the develop- 
ment of improved transport models under the conditions of shallow 
particle fueling profiles are outlined. A discrete pellet fueling model 
indicates that large fluctuations in density and temperature may 
occur in the outer regions of the plasma with large, shallowly 
penetrating pellets, but fluctuations in the pressure profile are small. 
The hot central core of the plasma remains unaffected by the large 
fluctuations near the plasma edge. 


16276 (LA-UR—77-2533) Fueling by coaxial plasma guns. Mar- 
shall, J. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. Contract 
W-7405-ENG-36. 5p. (CONF-771129—1). Dep. NTIS, PC A02/MF 
AOl. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

A review of the operational characteristics of snowplow” 
and “deflagration” coaxial plasma guns is given. The injection of 
these plasmas into containment fields is discussed. The effect of a 
background plasma on low-beta injection is mentioned. The use of 
high-beta injection for reactor plasmas is described. (MOW) 


16277 (UCRL—79614) High-voltage test stand at Livermore. 
Smith, M.E. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 9 Oct 1977. Contract W-7405-ENG-48. 7p. (CONF- 
771029—78). Dep. NTIS, PC A02/MF AOI. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

This paper describes the present design and future capability 
of the high-voltage test stand for neutral-beam sources at Lawrence 
Livermore Laboratory. The stand’s immediate use will be for testing 
the full-scale sources (120 kV, 65 A) for the Tokamak Fusion Test 
Reactor. It will then be used to test parts of the sustaining source 
system (80 kV, 85 A) being designed for the Magnetic Fusion Test 
Facility. Following that will be an intensive effort to develop beams 
of up to 200 kV at 20 A by accelerating negative ions. The design of 
the test stand features a S-MVA power supply feeding a vacuum 
tetrode that is used as a switch and regulator. The 500-kW arc 
supply and the 100-kW filament supply for the neutral-beam source 
are battery powered, thus eliminating one or two costly isolation 
transformers. 


16278 (UCRL—79640) Automation of multiple neutral beam in- 
jector controls at Lawrence Livermore Laboratory. Pollock, G.G. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 28 
Sep 1977. Contract W-7405-ENG-48. 6p. (CONF-771029—5). Dep. 
NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The computer control system used on the twelve Neutral 
Beams of the 2XIIB experiment at the Lawrence Livermore Labora- 
tory (LLL) has evolved over the last three years. It is now in its final 
form and in regular use. It provides automatic data collection, 
reduction, and graphics presentation, as well as automatic condition- 
ing, automatic normal operation, and processing of calorimeter data. 
This paper presents an overview of the capabilities and implementa- 
tion of the current system, a detailed discussion of the automatic 
conditioning algorithm, and discusses the future directions for neu- 
tral beam automation. 


16279 (UCRL—79680) Fast-scan, beam-profile monitor. Waugh, 
A.F. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 29 Sep 1977. Contract W-7405-ENG-48. 6p. (CONF-771029— 
6). Dep. NTIS, PC A02/MF AOI. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

A minimodular, data-acquisition system can be used to rapidly 
interrogate a 45-point matrix of beam-current sampling targets over 
the 3- x 12-in. rectangular, output beam cross section of a 50-A, 
neutral-beam ion source. This system, operating at a throughput rate 
of 12 ws per channel, can make several complete scans during the 10- 


ERA VOL. 3, NO. 7 


to 25-ms-duration beam pulse. Data obtained are available in both 
analog and digital form. The analog signal is used to create an 
immediately interpretable CRT display of the beam-current density 
profile that shows how well the source is aimed. The digital data are 
held in buffer memory until transfer to a minicomputer for software 
processing and plotting. 


16280 (UCRL—79685) Microcomputer-based pellet trajectory 
guidance system for the Baseball II-T experiment. Mortensen, W.K. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 15 
Oct 1977. Contract W-7405-ENG-48. 6p. (CONF-771029—7). Dep. 
NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

In the Baseball II-T experiment a pellet generation and injec- 
tion system was employed to place frozen ammonia pellets at the 
focus of a laser beam. The original trajectory guidance system 
suffered a number of problems that limited its accuracy and compli- 
cated the operation of the system. These problems were related to 
variable charge-to-mass ratios, timing, pellet discrimination, and 
computer speed. The original system design was improved by 
changes to the sensing components, microcomputer, and trajectory 
guidance system. 


16281 (UCRL—79705) Long-life cathode for the Berkeley-type 
ion source. Fink, J.H.; Biagi, L.A. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 20 Oct 1977. Contract W-7405- 
ENG-48. 3p. (CONF-771029—103). Dep. NTIS, PC A02/MF AOl. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Preliminary experiments indicate that a hollow cathode, made 
from impregnated tungsten emitters, can be adapted for the Law- 
rence Berkeley Laboratory (LBL)/Lawrence Livermore Laboratory 
(LLL) ion source. Such cathodes could be the basis of a long life, 
continuously operated positive-ion source. 


16282 (UCRL—79728) Negative beam generation, transport, and 
acceleration. Poulsen, P.; Anderson, O.A.; Hooper, E.B. Jr.; Orze- 
chowski, T.J.; Turnbull, R.J. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Oct 1977. Contract W-7405-ENG-48. 
6p. (CONF-771029—15). Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

A negative ion beam, generated by double charge exchange, 
has been accelerated to 60 keV. The components of the beamline are 
described, and an analysis of the flow and the effect of the beam- 
generated plasma is presented. It is shown that plasma flow along the 
beamline is limited by transverse ambipolar transport; acceleration of 
electrons can therefore be minimized by employing a drift space to 
control the flow of electrons from the cesium cell to the accelerator 
entrance. 


16283 (UCRL—79730) Mechanical design criteria for continu- 
ously operating neutral beams. Vosen, S.R.; Bender, D.J.; Fink, J.H.; 
Lee, J.D. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 6 Oct 1977. Contract W-7405-ENG-48. 8p. (CONF-771029— 
10). Dep. NTIS, PC A02/MF AOl1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Mechanical design criteria for high-energy neutral beam in- 
jectors capable of prolonged operation are examined. The general- 
ized structural, heat transfer, and hydraulics equations are presented 
for convectively cooled grids. The effectiveness of helium, liquid 
sodium, and subcooled water for cooling a 2-mm-diameter, 8-m-long 
grid tube is shown. Cooling effectiveness is determined as a function 
of the number of tubes in series vs heat flux, where the number of 
tubes in series ranges from | to 100 and the heat flux ranges from 100 
to 10,000 W/cm*. The stress analysis of the grid tube walls is 
presented, — data to be added to the heat transfer graphs and 
giving an upper flux limit for some grid materials. Sputtering is 
found to be a possible limiting factor for the grid lifetimes. In 
injectors designed for continuous use, long-term operation without 
excessive maintenance is required and sputtering must be minimized. 
To accomplish this, several procedures are proposed. 


16284 (UCRL—79755) Liquid nitrogen cooled liners for 2XIIB. 
Atkinson, D.P.; Calderon, M.O. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 17 Oct 1977. Contract W-7405- 
ENG-48. 5p. (CONF-771029—12). Dep. NTIS, PC A02/MF AOIl. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Liquid-nitrogen-cooled liners have been installed in the neu- 
tral-beam source tanks of 2XIIB. The installation has resulted in 
improvements in vacuum pumping, although testing is not complete. 
The liners are stainless-steel-flooded-type liners, using spot-welded- 
and-inflation construction. The natural-convection flow system must 
keep the liners cold during the high heat loads imposed during Ti 
gettering. 
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16285 (UCRL—80106) Using computer graphics to analyze the 
placement of neutral-beam injectors for the Mirror Fusion Test Facili- 
ty. Horvath, J.A. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 23 Sep 1977. Contract W-7405-ENG-48. 7p. 
(CONF-771029—2). Dep. NTIS, PC A02/MF AOl1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

To optimize the neutral-beam current incident on the fusion 
plasma and limit the heat load on exposed surfaces of the Mirror 
Fusion Test Facility magnet coils, impingement of the neutral beams 
on the magnet structure must be minimized. Also, placement of the 
neutral-beam injectors must comply with specifications for neutral- 
current heating of the plasma and should allow maximum flexibility 
to accommodate alternative beam aiming patterns without significant 
hardware replacement or experiment down-time. Injector place- 
ments and aimings are analyzed by means of the Structural Analysis 
Movie Post Processor (SAMPP), a general-purpose graphics code 
for the display of three-dimensional finite-element models. SAMPP 
is used to visually assemble, disassemble, or cut away sections of the 
complex three-dimensional apparatus, which is represented by an 
assemblage of 8-node solid finite elements. The resulting picture is 
used to detect and quantify interactions between the structure and 
the neutral-particle beams. 


16286 (LA-tr—77-61) Similitude observations and scaling laws 
for the plasma focus. Kaeppeler, H.J. (Stuttgart Univ. (TH) (Ger- 
many, F.R.). Inst. fuer Plasmaforschung). 1977. Translation of IPF— 
74-7. (CONF-7411100—2). 35p. Dep. NTIS, PC A03/MF AOl1. 

From 2. enlarged draft of the lecture held at the Plasma 
a4 Stuttgart, F.R. Germany (28 Nov 1974). 

It has been attempted to give a coherent explanation of the 
most important physical processes concerning a model theory of the 
plasma focus of the Mather type. For this purpose the compression 
process, the stable dense phase and the subsequent neutron-produc- 
ing instable phase were described. With the assumption that Ip?/ 
thooRo? = const and to/t/sub c/ = const a theoretical explanation is 
given for the already experimentally determined dependence of the 
neutron production on the fourth power of the maximum current. A 
few other conclusions based on these scaling laws are being dis- 
cussed. 


TRITIUM PROCESSING, ENVIRONMENT AND SAFETY 


16287 (ANL/FPP—77-1, pp 37-50) TNS project. Thompson, K. 
1977. 

In Fusion power program quarterly progress report, Janu- 
ary—March 1977. 

Discussions of research progress during this period are given 
for the following topics: (1) OH magnet coil system, (2) neutral beam 
injectors, (3) vacuum systems, (4) rf heating, (5) tritium facility 
design analysis, and (6) penetration shielding for TNS. (MOW) 


POWER CONVERSION SYSTEMS 


16288 (UCRL—50039-77-1) Advanced-fueled fusion reactors 
suitable for direct energy conversion. Fourth quarterly progress report: 
October 1976—December 1976 and first quarterly progress report: 
January 1977—March 1977. Blum, A.S. (ed.). (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 9 Sep 1977. Contract 
a llp. (UCRL—50039-76-4). Dep. NTIS, PC A02/ 
F AOl. 

The direct energy conversion efficiencies calculated for Cat- 
D and D-*He fueled Tokamak reactors are summarized over a range 
of reactor designs, collector configurations, assumed T/sub e//T/ 
sub i/ ratios, and power densities. The performance of a system of 
superconducting coils that produce those fields required to guide 
escaping plasma along the path between the bundle divertor coils 
and the direct converter is also discussed. 


INERTIAL CONFINEMENT TECHNOLOGY 
REFER ALSO TO CITATION(S) 15665, 15666, 15796, 16194, 16196 


16289 (LA—6834-PR) Laser Fusion Program. Progress report, 
October 1—December 31, 1976. Stark, E.; Skoberne, F. (comps.). 
(Los Alamos Scientific Lab., N.Mex. (USA)). Oct 1977. Contract W- 
7405-ENG-36. 122p. Dep. NTIS, PC A06/MF AO1. 

Progress in the development of high-energy short-pulse CO» 
laser systems for fusion research is reported. The Single-Beam 
System was used for target experimentation, and its optical train was 
improved. The initiation of two-beam target experiments on the 
Two-Beam System is described. Progress in construction checkout 
of the Eight-Beam System is continuing. The prototype program and 
HEGLEF system design are discussed. Work in optical subsystem 
development, short-pulse amplification, and saturable absorbers is 
described. Progress is reported in several areas of rare-gas oxide 
laser development and in the demonstration of damage-resistant 
reflectors. Heat-pipe metal vapor containment and work on dimeric 
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mercury are described. Significant new support for wavelength- 
scaling in laser-target interactions is presented. The theory and 
predicted performance of vacuum insulation for preheat control is 
discussed. Our design codes predict good performance of new 
conical and ion-driven implosion targets. tote methods of 
characterizing and coating laser fusion targets are reported. Ad- 
vances in x-ray microscope design, laser scattering measurements, 
and other diagnostics are discussed. New results of feasibility and 
systems studies are reported, including the effects of alternative 
pellet structural materials on pellet output and reactor wall sputter- 
ing, a cost-estimation code, and thermionic converters for reactor 
topping cycles. Separate abstracts are presented for six of the includ- 
ed sections. 


16290 (LA—6834-PR, pp 62-82) Laser fusion: theory, experi- 
ments, and target design. Oct 1977. 

In Laser Fusion Program. Progress report, October 1—De- 
cember 31, 1976. 

In an integrated program of theory, target experiments, and 
target design, we are establishing a fundamental understanding of 
laser-target interactions, particularly of the relevant plasma physics 
and hydrodynamics. Both the experimental and the theoretical ef- 
forts have concentrated on studying the wavelength-dependence of 
laser-plasma interactions. The close coupling of theory and experi- 
ment has made it possible to eliminate theories that are not supported 
by experiment. In general, basic studies of laser-plasma interactions 
have shown that the design difficulties associated with long wave- 
lengths are less severe than believed earlier, and that break-even 
target designs are attainable even in the presence of a hot-electron 
spectrum. These results have given us new confidence that signifi- 
cant yield can be obtained from more efficient, less expensive CO2 
lasers. 


16291 (LA—6834-PR, pp 101-113) Applications of laser fusion: 
feasibility and systems studies. Oct 1977. 

In Laser Fusion Program. Progress report, October 1—De- 
cember 31, 1976. 

Feasibility and systems studies are being performed to analyze 
the technical feasibility and economic aspects of various commercial 
and military applications of laser fusion. The direct production of 
electricity in central-station power plants is of major concern. The 
general objectives of these studies are: the conceptualization and 
preliminary engineering assessment of laser fusion reactors and gen- 
erating stations; the development of parametric computer models of 
power-plant subsystems for economic and technology tradeoff and 
comparison studies; and the identification of problems requiring 
long-term development efforts. Applications of laser fusion in the 
production of fuel for fission reactors, the production of synthetic 
fuels such as hydrogen, and as a source of high-temperature process 
heat are also being investigated. 


16292 (LA—6986-MS) Structured pellet design for laser fusion: 
a numerical determination of the optimum mass ratio. Stroscio, M.A. 
(Los Alamos Scientific Lab., N.Mex. (USA)). Oct 1977. Contract W- 
7405-ENG-36. 5p. Dep. NTIS, PC A02/MF AO1. 

Structured pellets for laser fusion have been suggested in the 
past few years. Herein, numerical simulations are presented which 
demonstrate a departure from purely elastic collisions and illustrate 
the significance of temporal shaping of the incident laser energy. 


16293 (LA-UR—77-2451) Large-aperture discharges in E-beam 
sustained CO, amplifiers. Leland, W.T.; Ganley, J.T.; Kircher, M.; 
York, G.W. Jr. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. 
Contract W-7405-ENG-36. 1l1p. (CONF-771029—21). Dep. NTIS, 
PC A02/MF AOl1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The very large energy fluxes required for the attainment of 
scientific breakeven in laser-fusion experiments can only be obtained 
by the construction of multiple-beam, large-aperture lasers. Accord- 
ingly, the next generation CO. laser currently being designed at 
LASL consists of six electron-beam sustained amplifier modules, 
each module containing 12 large-aperture (approximately 30 x 30 
cm) laser discharges sustained by (and surrounding) a single, cylin- 
drical cold-cathode electron gun. The large scale and cylindrical 
geometry combine to generate substantial electric and magnetic field 
effects which can affect the uniformity of the electron-beam distribu- 
tion, causing a number of difficulties including discharge and gain 
nonuniformities and potential arcing. In an effort to learn the magni- 
tude of the associated difficulties and test various solutions for 
reducing the effects, a prototype module was constructed. This 
prototype was constructed full scale in the dimensions which will 
produce the discharge nonuniformities and measurements were made 
of the electron beam uniformity, discharge uniformity, and gain 
uniformity under a wide range of experimental conditions. These 
results indicate that under worse case conditions and nonuniformi- 
ties, while severe, are within acceptable limits and can be reduced 
even further by minor design changes. Perhaps more importantly, 
calculational models have been developed which agree adequately 
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enough with the data so that they can be used with reasonable 
confidence as a data base for predicting the performance of the final 
design of the amplifier modules and the effects of any changes which 
may be required. 


16294 (NRL-MR—3578) Fast ions from laser plasmas: analytic 
solution and scaling laws. Felber, F.S.; Decoste, R. (Naval Research 
Lab., Washington, D.C. (USA)). Sep 1977. Contract ES-77-A-01- 
6021. 10p. Dep. NTIS, PC A02/MF AO1. 

ew analytic solutions describe ambipolar acceleration of fast 
ions from a steep, localized density gradient with a high electron 
temperature. A scaling law and estimates for the peak energy of ion 
species are presented. 


16295 (UCRL—79677) Construction of a large laser fusion 
system. Hurley, C.A. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 1977. Contract W-7405-ENG-48. 6p. 
(CONF-771029—56). Dep. NTIS, PC A02/MF A0O1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Construction of a large laser fusion machine is nearing com- 
pletion at the Lawrence Livermore Laboratory (LLL). Shiva, a 20- 
terawatt neodymium doped glass system, will be complete in early 
1978. This system will have the high power needed to demonstrate 
significant thermonuclear burn. Shiva will irradiate a microscopic D- 
T pellet with 20 separate laser beams arriving simultaneously at the 
target. This requires precise alignment, and stability to maintain 
alignment. Hardware for the 20 laser chains is composed of 140 
amplifiers, 100 spatial filters, 80 isolation stages, 40 large turning 
mirrors, and a front-end splitter system of over 100 parts. These are 
mounted on a high stability, three dimensional spaceframe which 
serves as an optical bench. The mechanical design effort, spanning 
approximately 3 years, followed a classic engineering evolution. The 
conceptual design phase led directly to system optimization through 
cost and technical tradeoffs. Additional manpower was then re- 
quired for detailed design and specification of hardware and fabrica- 
tion. Design of long-lead items was started early in order to initiate 
fabrication and assembly while the rest of the design was completed. 
All components were ready for assembly and construction as fiscal 
priorities and schedules permitted. 


16296 (UCRL—79700) 25 megajoule energy storage and delivery 
system for the Shiva laser. Gagnon, W.L.; Rupert, P.R.; Berkbigler, 
L.; Carder, B.M.; Gritton, D.G.; Holloway, R.W.; Howland, M.M.; 
Whitham, K. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 18 Oct 1977. Contract W-7405-ENG-48. 24p. (CONF- 
771029—115). Dep. NTIS, PC A02/MF AOI. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

A 25 megajoule, 20 kV capacitive energy storage and deliv- 
ery system has been built and tested for Shiva--a 20 arm, 10 kJ, 20 
TW neodymium glass fusion research laser. This system supplies 
over 3.5 megamperes to xenon flashlamps for optical pumping oF the 
laser amplifier. About 15% of the energy is used to establish magnet- 
ic fields within Faraday rotator glass. A digital based control and 
diagnostics scheme is employed through the entire pulse power 
system. This scheme utilizes a distributed digital data bus that 
addresses every element through two levels of optical isolation. The 
interfacing of low level digital circuitry to a pulse power environ- 
ment is discussed, as well as the design and performance of the total 
system. Cost and manufacturing details are important in a project of 
this size. The projected cost goal of 27 cents/joule, installed and 
operating, has been met. The general approach to the design, tran- 
sient analysis, manufacture, and activation of this large power condi- 
tioning system is also discussed. 


16297 (UCRL—80005) Simulations of intermediate density laser 
fusion targets: recent progress in design and analysis. Mead, W.C.; 
Lindl, J.D.; Nuckolls, J.H.; Larsen, J.T.; Bailey, D.S.; Pan, Y.L. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 24 
Aug 1977. Contract W-7405-ENG-48. 22p. (CONF-770945—5). 
Dep. NTIS, PC A02/MF AOI. 

From 11. European conference on laser interaction with 
matter; Oxford, UK (19 Sep 1977). 

attainment of low-adiabat compression to high final state 

density is essential for achieving high gain thermonuclear micro- 
implosions. Using 1- and 2-dimensional numerical simulations with 
LASNEX, the target performance which can be expected and the 
limitations imposed by absorption heating, and transport for targets 
designed to reach 100 x liquid DT density (20g/cm*) are discussed. 
The requirements imposed by the need for low preheat, adequate 
implosion symmetry, and the behavior of fluid instabilities are dis- 
cussed for these recent target designs. Methods for diagnosis of 
density are discussed. 


16298 (UCRL—80170) Beam transport optics for laser fusion. 
Glass, A.J. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). Oct 1977. Contract W-7405-ENG-48. 17p. (CONF- 
770868—3). Dep. NTIS, PC A02/MF AO1. 
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From 21. annual technical symposium of the Society of 
emer <~ Instrumentation; San Diego, CA, USA (22 Aug 1977). 
e performance of large laser systems for laser fusion is 
limited by self-induced damage to optical components, arising from 
the interaction of the intense light with the optical materials in the 
laser system. In the design of the beam transport optics, due consid- 
eration must be given to high intensity effects, including self-focus- 
ing, surface damage, and internal reflection focusing. The constraints 
imposed on the design of optical components by these considerations 
are discussed. 


16299 (UCRL—80233) Stimulated Raman scatter in laser fusion 
target chambers. Thomson, J.J. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 17 Oct 1977. Contract W-7405-ENG-48. 
19p. (CONF-771136—3). Dep. NTIS, PC A02/MF AO1. 

From Annual American Physical Society meeting; Atlanta, 
GA, USA (7 Nov 1977). 

The target chamber of a laser fusion reactor will contain 
small amounts of background gases. As the beam is focused, it 
ionizes the gas and Raman scattering is induced. Density limits on 
the background gas are found in order that the laser beam will not 
become appreciably decollimated. It is found that laser bandwidth 
efficiently decreases the scattering effect. 


COMPONENT DEVELOPMENT AND MATERIALS TESTING 
REFER ALSO TO CITATION(S) 15430, 15431, 15505, 15527, 15543 


16300 (CONF-771036—4) Neutronics and radiation damage cal- 
culations for fusion reactors. Alsmiller, R.G. Jr.; Gabriel, T.A.; 
Santoro, R.T. (Oak Ridge National Lab., Tenn. (USA)). 1977. Con- 
tract W-7405-ENG-26. 23p. Dep. NTIS, PC A02/MF AO1. 

From 2. ASTM-EURATOM symposium on reactor dosi- 
metry) dosimetry methods for fuels, cladding and structural materi- 
als; Palo Alto, CA, USA (2 Oct 1977). 

Some of the neutronics calculations that have been carried 
out at the Oak Ridge National Laboratory to assess radiation damage 
problems in fusion reactors are presented and discussed. 


16301 (CONF-771110—8) Cryosorption pumping of deuterium 
by MS-5A at temperatures above 4.2 K for fusion reactor applications. 
Fisher, P.W.; Watson, J.S. (Oak Ridge National Lab., Tenn. (USA)). 
1977. Contract W-7405-ENG-26. 15p. Dep. NTIS, PC A02/MF 
AOl. 

From 24. national vacuum symposium of the American 
Vacuum Society; Boston, MA, USA (8 Nov 1977). 

An Excalibur CVR-1106 cryosorption pump was fitted with a 
special cooling system to permit measurement of deuterium pumping 
speeds at a between 6 and 20°K. Pumping speeds were 
found to be a function of feed rate, loading prior to each run, loading 
during runs, and thermal treatment between runs. At feed rates < 3 
x 10°* Torr-] s~'cm™*, speeds were near 1 | s~' cm“? initially and 
declined monotonically with loading. At high feed rates, speeds 
reached a higher maximum (~ 3 | s~' cm~*) but also generally 
declined with loading; however, after 50 to 100 Torr | had accumu- 
lated, the pump underwent a spontaneous transition which effected a 
return to the original (high) pumping speed. This transition was 
accompanied by pressure spikes in the test chamber and temperature 
spikes in the sieve panel. Initial speeds for each consecutive run 
equaled the final speed for the preceding run if the pump was 
maintained at operating temperature; however, if it was warmed to 
77°K and recooled, a restoration to the maximum speed was ob- 
served at the beginning of the next run. 


16302 (COO—4393-01) Effect of hydrogen (deuterium) on prop- 
erties of fusion power reactor first wall alloys. Panayotou, N.F.; 
Gross, R.A. (Columbia Univ., New York (USA)). 1977. Contract 
EG-77-S-02-4393. 12p. (CONF-770613—4). Dep. NTIS, PC A02/ 
MF AOl. 

From 2. international congress on hydrogen in metals; Paris, 
France (Jun 1977). 

Candidate first wall fusion reactor materials were subjected to 
a deuterium bombardment comparable to that of anticipated reac- 
tors. Significant microstructural and mechanical damage modes were 
observed. The mechanisms involved and the relevance of deuterium 
interactions to fusion are discussed. 


16303 (LA-UR—77-2453) Material end-plugging for the Scylla 
IV-P linear theta pinch. Hansborough, L.D.; Cole, T.R.; Commisso, 
R.J.; Williamson, K.D. Jr. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1977. Contract W-7405-ENG-36. 5p. (CONF-771029—27). 
Dep. NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

Scylla IV-P is a 5-m linear theta pinch at the Los Alamos 
Scientific Laboratory primarily used to study end effects of linear 
theta-pinch plasmas. One method that may be used to reduce plasma 
end loss from linear theta pinches is to insert material end plugs. 
Two different assemblies that insert end plugs have been fabricated 
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and installed on Scylla IV-P. The presence of the material end plugs 
have been found to increase the plasma confinement time by 20 to 30 
percent; the plasma stability is increased (the m = 1 wobble is 
suppressed), and the neutron production is not degraded. The design 
of the end plug insertion mechanisms is described in some detail and 
information is presented on end plug erosion. Material eroded from 
the end plug must be either removed by the vacuum system or it 
ag out on the vacuum system surfaces. A condensed gas end plug 

as been proposed to eliminate problems associated with ablated 
solid material; a third end plug assembly for this is being designed 
which inserts a cryostat coated with a condensed gas. A prototype 
of this cryogenically cooled end plug (cryo-plug) has been fabricated 
and tested. These data are presented and the insertion mechanism 
described. 


16304 (PPPL—1385) Turbomolecular pump vacuum system for 
the Princeton Large Torus. Dylla, H.F. (Princeton Univ., NJ. 
(USA). Plasma Physics Lab.). Oct 1977. Contract EY-76-C-02-3073. 
39p. (CONF-771110—6). Dep. NTIS, PC A03/MF AO1. 

From 24. national vacuum symposium of the American 
Vacuum Society; Boston, MA, USA (8 Nov 1977). 

A turbomolecular pump vacuum system has been designed 
and installed on the Princeton Large Torus (PLT). Four vertical 
shaft, oil-bearing, 1500 1/s turbomolecular pumps have been inter- 
faced to the 6400 liter PLT Vacuum vessel to provide a net pumping 
speed of 3000 I/s for Ha. The particular requirements and problems 
of tokamak vacuum systems are enumerated. A vacuum control 
system is described which protects the vacuum vessel from contami- 
nation, and protects the turbomolecular pumps from damage under a 
variety of possible failure modes. The performance of the vacuum 
system is presented in terms of pumping speed measurements and 
residual gas behavior. 


16305 Fusion products detection system in Migmacell II. Ferrer, 
J.C.; Maglich, B.C.; Mazarakis, M.G.; Menasian, S.C.; Nering, J.E.; 
Powell, C.W.; Whittemore, A.R. (Fusion Energy Corp., Princeton, 
N.J. (USA)). Nucl. Instrum. Methods; 144: No. 1, 51-56(1 Jul 1977). 

To observe the p+t branch of the D+d and d+d fusion 
reaction at Esub(d)=0.55 MeV in Migmacell II, three 50 mm? Si 
surface barrier detectors were installed at 120°, -60° and -90° relative 
to the incoming D2* beam. Results of an experiment where the 
background Dz gas pressure was controlled at around 1.2x10~® torr 
are presented. A computer simulation program has been developed 
to understand the shapes of the observed spectra. Proton counting 
rates obtained yield a migma number of 6x10° trapped ions in the 
cell. 


GENERAL AND MISCELLANEOUS 


MANAGEMENT 


REFER ALSO TO CITATION(S) 16322 


MATHEMATICS AND COMPUTERS 
REFER ALSO TO CITATION(S) 15824, 16166, 16167, 16332 


16306 (ANL—7411(Suppl.11)) Argonne Code Center: compila- 
tion of program abstracts. Butler, M.K.; DeBruler, M.; Edwards, 
H.S.; Harrison, C. Jr.; Hughes, C.E.; Jorgensen, R.; Legan, M.; 
Menozzi, T.; Ranzini, L.; Strecok, A.J. (Argonne National Lab., IIl. 
(USA)). Aug 1977. Contract W-31-109-ENG-38. vp. Dep. NTIS, PC 
A20/MF AOl. 

This publication is the eleventh supplement to, and revision 
of, ANL-7411. It contains additional abstracts and revisions to some 
earlier abstracts and other pages. Sections of the complete document 
ANL-7411 are as follows: preface, history and acknowledgements, 
abstract format, recommended program package contents, program 
classification guide and thesaurus, and the abstract collection. 
(RWR) 


16307 (ANL-AMD-TM—317) Annual report FY77 of the Mini- 
computer Systems Group. (Argonne National Lab., Ill. (USA)). Oct 
pag Contract W-31-109-ENG-38. 48p. Dep. NTIS, PC A03/MF 
AOl. 

The purpose of the Minicomputer Systems Group is to pro- 
vide expertise in the application of minicomputer technology to the 
various ANL programs. The primary thrust of the group is in the 
areas of system design and general software support at both the 
system and application levels. After a brief introduction, sections are 
presented on operating system support, software packages, PDP-11 
development system and support hardware, and system design and 
acquisitions. An applications section concerns the low-energy nucle- 
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ar physics system, national battery testing laboratory system, ceram- 
ics group system, hodoscope group system, U-25 MHD channel 
system, and HASP and analog tape digitization system. A section on 
publications and reports is also included. 2 figures. (RWR) 


16308 (BNL—23305) Comparison of density estimators. Kao, S.; 
Monahan, J.F. (Brookhaven National Lab., Upton, N.Y. (USA)). 
Sep 1977. Contract EY-76-C-02-0016. 22p. (CONF-770874—2). Dep. 
NTIS, PC A02/MF AO1. 

From Proceedings of the statistical computing section-Ameri- 
can Statistical Association; Chicago, IL, USA (15 Aug 1977). 

Recent work in the field of probability density estimation has 
included the introduction of some new methods, such as the polyno- 
mial and spline methods and the nearest neighbor method, and the 
study of asymptotic properties in depth. This earlier work is summa- 
rized here. In addition, the computational complexity of the various 
algorithms is analyzed, as are some simulations. The object is to 
compare the performance of the various methods in small samples 
and their sensitivity to change in their parameters, and to attempt to 
discover at what point a sample is so small that density estimation 
can no longer be worthwhile. (RWR) 


16309 (BNL—23363) Conversion on an operating system orient- 
ed towards transaction processing from two to three modes of logical 
address space. Stubblefield, F.W. (Brookhaven National Lab., Upton, 
N.Y. (USA)). Oct 1977. Contract EY-76-C-02-0016. 13p. (CONF- 
771023—12). Dep. NTIS, PC A02/MF AO1. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

A computer system to control and acquire data from a set of 
ten neutron and x-ray scattering and diffraction experiments located 
at the High Flux Beam Reactor at Brookhaven National Laboratory 
has operated in a routine manner for over two years. The system was 
constructed according to a functionally distributed architecture, and 
thus consists of a set of functional nodes. Ten of these nodes, the 
private or application nodes, perform the function "execute pro- 
grams to control and acquire data from experiment number x.” An 
additional function node, the common or shared service node, per- 
forms the function "provide a set of shared services to the applica- 
tion nodes.”” The shared service node was successfully implemented 
in software with in-house code oriented towards transaction process- 
ing and in hardware with a Digital Equipment Corporation PDP-11/ 
40 computer. However,recent demands that this node provide an 
expanded set of services have required that its implementation 
elements be modified and extended. In particular, the node hardware 
has been changed to a PDP-11/45 processor, and the software 
present at the node has been extended from operation in two modes 
of logical address space to three modes. A discussion of the systems 
analysis principles which influenced the manner in which these 
modifications and extensions were carried out is given. The structure 
of the old two-mode software is briefly reviewed in order to provide 
a basis for an examination of its three-mode replacement. Finally, the 
possibility of extending the technique to operation in many modes of 
logical address space is indicated. 1 figure, 4 tables. 


16310 (CONF-770699—1) Second order differential equations in 
Banach space. Travis, C.C.; Webb, G.F. (Oak Ridge National Lab., 
Tenn. (USA)). [nd]. Contract W-7405-ENG-26. 32p. Dep. NTIS, PC 
A03/MF AOl. 

From Conference on differential equations in abstract spaces; 
Arlington, TX, USA (8 Jun 1977). 

The theory of second-order differential equations in Banach 
space is surveyed. An introduction of certain selected aspects of the 
subject is attempted, rather than a complete discussion. References 
to various proofs are given, but not the proofs themselves. The bulk 
of the material concerns linear second-order differential equations, a 
subject linked intimately with the theory of strongly continuous 
cosine families of bounded linear operators in Banach space. Results 
are also presented on nonlinear second-order equations having a 
special semilinear form. The following topics are included: the basic 
theory of strongly continuous cosine families in Banach space, and 
the fundamental generation theorem of Sova—Da Prato—Giusti— 
Fattorini; the problem of converting an abstract second-order linear 
differential equation to an abstract first-order differential system; 
perturbations of the infinitesimal generator of a strongly continuous 
cosine family, and the approximation theorem of Konishi—Gold- 
stein; the special properties of compactness, uniform continuity, and 
inhomogeneous equations for strongly continuous cosine families; 
and abstract semilinear second-order initial-value problems in which 
the linear term is a cosine family generator. (RWR) 


16311 (CONF-771081—1) Speakeasy linkules: plug compatible 
software. Cohen, S. (Argonne National Lab., Ill. (USA)). 1977. 
Contract W-31-109-ENG-38. 8p. Dep. NTIS, PC A02/MF AOI. 

From Association for Computing Machinery; Seattle, WA, 
USA (16 Oct 1977). 

A universal computer language must be able to evolve to 
satisfy the needs of its current and future users. This paper describes 
such a language, called Speakeasy. The paper emphasizes those 
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features of Speakeasy that relate to its naturalness anc to its extensi- 
bility. Extensibility in the Speakeasy sense means the ability to bring 
diverse sets of routines under the umbrella of the system and thus 
make them available to users. Interfacing a routine through the 
construction of a linkable module, called a linkule, extends the 
capabilities of Speakeasy in a general and unrestricted way. The 
concept of the linkule is explained and illustrated by examples. In 
order to provide some background, a few illustrative examples of the 
Speakeasy language are given. 


16312 (COO—2383-0044) Numerical integrators for stiff and 
highly oscillatory differential equations. Fatunla, S.O. (Illinois Univ., 
Urbana (USA). Dept. of Computer Science). Oct 1977. Contract 
EY-76-S-02-2383. 33p. (UIUCDCS-R—77-894; UILU-ENG—77- 
1751). Dep. NTIS, PC A03/MF AO1. 

Some L-stable, fourth-order, explicit, one-step numerical inte- 
gration formulas which require no matrix inversion are proposed to 
cope effectively with systems of ordinary differential equations with 
large Lipschitz constants (including those having highly oscillatory 
solutions). An implicit integration procedure is developed to handle 
a class of stiff systems as well as those with highly oscillatory 
solutions. The same pair of nonlinear equations is solved for the 
stiffness/oscillatory parameters; however, the nonlinear systems are 
transformed into linear forms and an efficient computational proce- 
dure is developed to obtain these parameters. The new schemes 
compare favorably with the backward differentiation formula 
(DIFSUB) of Gear, the blended linear multistep methods of Skeel 
and Kong, and the symmetric multistep methods of Lambert and 
Watson. 6 tables. 


16313 (LA-UR—77-1520) Johnson transformation system revis- 
ited. Johnson, M.E.; Ramberg, J.S. (Los Alamos Scientific Lab., 
N.Mex. (USA); Iowa Univ., lowa City (USA)). 1977. Contract W- 
7405-ENG-36. 15p. (CONF-780103—2). Dep. NTIS, PC A02/MF 
AOl. 

From 11. international conference on systems sciences; Hono- 
lulu, HI, USA (Jan 1978). 

Some results on the Johnson transformation system are ob- 
tained which can enhance applications of this system in multivariate 
Monte Carlo studies. The primary contribution is that the mean 
vector and the covariance matrix in the transformed population can 
be specified. This result is applied in a small Monte Carlo study 
which is devised to examine the effect of non-normality on the 
performance of Fisher's linear discriminant function. The observed 
performance conflicts in some respects with the findings of other 
investigators. 2 tables. 


16314 (LA-UR—77-2590) Sectioning in image processing. Trus- 
sell, H.J. (Los Alamos Scientific Lab., N.Mex. (USA)). 1977. Con- 
tract W-7405-ENG-36. 7p. (CONF-771206—16). Dep. NTIS, PC 
A02/MF AOl1. 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

For reasons of mathematical tractability, simplifying assump- 
tions are usually made about the statistical nature of i images that are 
to be processed. Among these assumptions are stationarity of the 
signal and noise processes and the space invariance of the blur. 
These assumptions rarely hold over a large image, but can be 
considered accurate over small subsections of an image. With this 
idea in mind, it is natural to divide an image into small, possibly 
overlapping, sections and process each section with consideration to 
its peculiar characteristics. This technique was used with success on 
problems involving iterative numerical image restorations, signal- 
dependent noise, and space-variant point spread functions. 


16315 (LA-UR—77-2683) Uniformly redundant arrays. Feni- 
more, E.E.; Cannon, T.M. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1977. Contract W-7405-ENG-36. 15p. (CONF-771206—22). 
Dep. NTIS, PC A02/MF AO1. 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

A recent development in coded aperture imaging removed 
the basic limitation on the quality of the reconstructed images when 
a correlation analysis is used. A pattern of holes for the aperture was 
designed that has an autocurrelation that is perfectly flat. The 
pattern is referred to as a uniformly redundant array (URA) and 
combines the high-transmission characteristics of the random arrays 
and Fresnel zone plate with the flat sidelobe advantage of the 
nonredundant pinhole array. An analysis procedure was developed 
(balanced correlation) that, when combined with the URA, gives a 
system point-spread function which is exactly a delta function. 
Computer simulations were used to demonstrate that, with random 
arrays, the balanced correlation is able to improve the reconstructed 
images by orders of magnitude. Additional orders of magnitude 
improvement are possible if the URA pattern is used. 6 figures. 


16316 (ORNL/TM—5875/V2) ORIS: the Oak Ridge Imaging 
System operation’s manual. Bell, P.R.; Dillon, R.S. (Oak Ridge 
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National Lab., Tenn. (USA)). Dec 1977. Contract W-7405-ENG-26. 
131p. Dep. NTIS, PC A07/MF AOl1. 

The Oak Ridge Imaging System (ORIS) programs are briefly 
described. This volume is intended as an operators manual, but it 
includes program abstracts and instructions for assembling the mod- 
ules and adding new ones. The instructions are specifically for the 
RK8E version, but they apply with minor changes to versions for 
other OS/8 devices. The system provides for access, storage, pro- 
cessing, and display of nuclear medicine images and for any other 
type of data displayable in image form. The system is not limited to 
square image arrays or to any specific size of data arrays below 16K 
elements. The complete code package for ORIS is available as 
MED-8/ORIS from the Biomedical Computing Technology Infor- 
mation Center (BCTIC), Oak Ridge National Laboratory. 


16317 (ORO—5126-27) Simple graphical display program for 
physics. Moffa, P.J. (Maryland Univ., College Park (USA). Dept. of 
Physics and Astronomy). Aug 1977. Contract EY-76-S-05-5126. 8p. 
Dep. NTIS, PC A02/MF AO1. 

A simple subroutine based on the Tektronix Plot-10/Ad- 
vanced Graphing II package to be used with a Tektronix CRT 
terminal is presented. It is specifically designed for the needs of a 

hysicist, but contains enough options to allow for a wider use. 1 
igure. 


16318 (SAND—77-1605C) Orthogonal transformations of digital 
data. Cooper, J.A. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
1977. Contract EY-76-C-04-0789. 14p. (CONF-771206—17). Dep. 
NTIS, PC A02/MF AOI. 

From ee son processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

The application of orthogonal transformations to digital data 
is somewhat analogous to the use of Fourier and Laplace transforms 
with analog data. Some motivations for making transformations are 
to emphasize or suppress features and to code or mask the data. Two 
families of transformations and their possible application are dis- 
cussed. One of these is derived from the relatively well-known 
Walsh functions; the other is an apparently new transformation 
technique based on matrix algebra. Certain Walsh functions have 
patterns similar to those caused by sinusoidal noise sources. A 
method is described for identifying the appropriate Walsh functions, 
and then for resolving phase-shifted patterns into sums of pairs of 
Walsh functions. This procedure is analogous to the resolution of a 
phase-shifted sinusoidal signal into the sum of a sine and a cosine 
signal. This technique is useful when periodic perturbations must be 
filtered out from the data or enhanced. An application for these 
modified Walsh transforms is described for identifying features in 
radar return from the ground; and an application for the new matrix 
algebra technique used for masking data is presented. 1 figure, | 
table. 


16319 (SAND—77-1674C) Proposed format for the recording 
and transmission of digital transient signals in GEISHA. Yoder, J.R.; 
Young, D.A. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. 
Contract EY-76-C-04-0789. 12p. (CONF-771206—4). Dep. NTIS, 
PC A02/MF AO1. 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

The present technique used for transmission of transient sig- 
nals within and between Integrated Contractors and the Laborato- 
ries in the Universal Communications Format, GEISHA [SC-M-72 
0742A], results in excessively long records and consumes an inordi- 
nate amount of edit and decoding time on Product Data System 
computers. In addition, the use of GEISHA, as currently defined, 
precludes the direct recording of multiplexed signals, variable sam- 
pling rates, or nonuniform data compression. A proposed change to 
the GEISHA format, the D record, will provide features essential to 
the resolution of these problems. The D record concept essentially 
treats the digital signal as a string variable, interrupted by changes to 
sampling fequency, gain, or multiplexer channel. Preliminary studies 
show that a reduction in record length of greater than 70% and in 
processing time on the order of 50% can be achieved with the 
proposed change in format. 2 figures. 


16320 (SAND—77-1676C) Enhancement of a product surveil- 
lance data base by digital signal processing techniques. Richard, B.D.; 
Yoder, J.R. (Sandia Labs., Albuquerque, N.Mex. (USA)). Nov 1977. 
Contract EY-76-C-04-0789. 24p. (CONF-771206—13). Dep. NTIS, 
PC A02/MF AO1. 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

Several years ago, prior to the establishment of SLA’s current 
digital signal processig facility within the product data system, 
digitized waveforms were generated by an integrated contractor as 
part of the product acceptance and surveillance program. Because 
the signals were recorded at a lower sampling rate and in an 
incompatible format to those presently processed, they were essen- 
tially unusable. As a result of interest in SLA’s on-going reliability. 
and life studies of several limited-life components, these signals were 
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resurrected and entered into Sandia’s Data Center by a process 
involving digital filtering and interpolation using Fourier reconstruc- 
tion methods, followed by the appending of the resulting signals to 
extant scalar parametric records. The CDC 6600's were used in both 
the batch mode and interactively with a Tektronix 4012 graphics 
terminal. The project resulted in a vast increase in accessible infor- 
mation, represented by a 113 percent increase in the number of 
signals in the aged data files, and thus permitted studies of complete 
output signals instead of predetermined, often nondescriptive param- 
eters for product life decisions. 13 figures. 


16321 (SAND—77-1840C) Reliability trend evaluation of digi- 
tized pulse data. Sundt, W.M. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1977. Contract EY-76-C-04-0789. 9p. (CONF-771206—6). 
Dep. NTIS, PC A02/MF AO1. 

From Digital signal processing symposium; Albuquerque, 
NM, USA (6 Dec 1977). 

Unexpected pulse shape variability necessitated derivation of 
a new method of trend analysis involving large numbers of digitized 
pulses. Rapid regression analyses and several types of computer- 
generated visual displays enabled exploration of a number of differ- 
ent predictive models and selection of the most promising in a 
relatively short time. Use of a remote terminal to generate plots 
aided the effort. This was the first extensive use at Sandia of 
complete transient signals for reliability trend evaluation, as opposed 
to the use of scalar parameters. The method evolved will be used in 
further refinement of the trends projected as data are obtained in 
future tests of the hardware involved. This application may lead to 
the use of such techniques for other component or system signals. 4 
figures. 


16322 (SAND—77-1869C) Role of the Company-Wide Computer 
Committee. Arenholz, A.J. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1977. Contract EY-76-C-04-0789. 25p. (CONF-771214—1). 
Dep. NTIS, PC A02/MF AO1. 

From Federal A.D.P. council; Albuquerque, NM, USA (9 
Dec 1977). 

Sandia's experiences with a company-wide computing com- 
mittee are reviewed; these are contrasted with those of some other 
companies, and an assessment of the value of such a committee is 
given. Organization, charge, and recommendations of several com- 
puter committees are described. A successful committee must obtain 
top-management priorities and user involvement. It is felt that the 
committee at Sandia is a net improvement. This report appears to be 
a collection of viewgraphs illustrating the main points of a talk, and 
contains no text as such. (RWR) 


16323 (UCID—17415(Rev.1)) Areal mapping of arbitrary plane 
regions onto rectangular meshes. Warshaw, S.I. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Dec 1977. Contract 
W-7405-ENG-48. 21p. Dep. NTIS, PC A02/MF AO1. 

A simple and powerful method is presented for calculating all 
areas of intersection that occur when a plane region of arbitrary 
shape and connectivity overlaps the cells of a rectangular mesh. This 
procedure has been successfully used in an algorithm for a digital 
computer, and details are given for a unique procedure which 
effectively sidesteps floating point problems associated with machine 
noise. A simplifying procedure is also outlined for areal mapping of a 
collection of complex planar configurations onto a rectangular Eu- 
lerian mesh. 


16324 (UCID—17630-1) Mathematical sciences research status 
report. Chang, J.S. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 30 Aug 1977. Contract W-7405-ENG-48. 9p. Dep. 
NTIS, PC A02/MF AO1. 

The purpose of this report is to communicate the progress 
and results of research conducted by the Lawrence Livermore 
Laboratory for the ERDA (DOB), Division of Basic Energy Sci- 
ences, Mathematics Branch. These brief reports do not provide great 
technical detail, but do reference other documents on the work 
which provide detail. During the first half of this fiscal year compu- 
tational mathematics projects have been completed and reports have 
been written on the following topics: numerical vector algorithms; 
Glimm’s method for nonlinear hyperbolic equations; numerical 
methods for chemically reactive flows in combustion systems. 
(RWR) 


16325 (UCRL—13779) Report on the Workshop on Data Flow 
Computer and Program Organization. Misunas, D.P. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). [nd]. Contract 
a 51p. (CONF-770752—). Dep. NTIS, PC A04/MF 
AOl. 


From Workshop on data flow computer and program organi- 
zation; Berkely, CA, USA (10 Jul 1977). 

An edited transcription of presentations made at the Work- 
shop on Data Flow Computer and Program Organization, held at 
M.1.T. on July 10—14, 1977, is presented. These informal transcrip- 
tions are intended to provide only a general picture of the work in 
this area and are heavily edited and summarized. The following 
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aspects of work on data-driven program structure and computer 
architecture are presented: research status and goals, applications, 
language issues, architecture, performance and simulation, imple- 
mentation, and specification and verification. (RWR) 


16326 Kalman filtering in two dimensions. Woods, J.W.; 
Radewan, C.H. (Univ. of California, Livermore). IEEE Trans. Inf. 
Theory; IT-23: No. 4, 473-482(Jul 1977). 

The Kalman filtering method is extended to two dimensions. 
The resulting computational load is found to be excessive. Two new 
approximations are then introduced. One, called the strip processor, 
updates a line segment at a time; the other, called the reduced update 
Kalman filter, is a scalar processor. The reduced update Kalman 
filter is shown to be optimum in that it minimizes the post update 
mean-square error under the constraint of updating only the nearby 
previously processed neighbors. The resulting filter is a general two- 
dimensional recursive filter. 11 figures. 


16327 Sharp form of the Sobolev trace theorems. Scott, R. 
(Brookhaven National Lab., Upton, NY). J. Funct. Anal.; 25: No. 1, 
70-80(May 1977). 

Trace theorems for Besov spaces are proved by use of 
piecewise polynomial approximation theory and the K-method of 
interpolating Banach spaces. These theorems are limiting cases of 
standard embedding results. 


16328 Elliptic integrals of the first kind. Carlson, B.C. (Ames 
Lab., IA). SIAM J. Math. Anal; 8: No. 2, 231-242(Apr 1977). 

The reciprocal square root of any real polynomial with 
known zeros and degree not exceeding four is integrated in terms of 
a standard integral by a new quadratic transformation which pre- 
serves symmetry in the zeros. If at least one zero is real, this method, 
unlike earlier methods, leads to a single standard integral instead of a 
difference of two standard integrals even when neither limit of 
integration is a zero. If no zero is real, a particular point on the real 
line has special significance. Formulas listed in integral tables are 
unified and generalized. 2 figures. 


16329 Theory of information and coding. A mathematical frame- 
work for communication. McEliece, R.J. Reading, MA; Addison- 
Wesley Publishing Co., Inc. (1977). 318p. 

This book is meant to be a self-contained introduction to the 
basic results in the theory of information and coding. The introduc- 
tion gives an overview of the whole sujbect. Chapters in Part I 
(Information Theory) deal with entropy and mutual information, 
discrete memoryless channels and their capacity—cost functions, 
discrete memoryless sources and their rate-distortion functions, the 
Gaussian channel and source, the source—channel coding theorem, 
and advanced topics (the channel coding theorem, the source coding 
theorem). The chapters in Part II (Coding Theory) discuss linear 
codes; BCH, Goppa, and related codes; convolutional codes; vari- 
able-length source coding; and advanced topics (block codes, convo- 
lutional codes, a comparison of block and convolutional codes, 
source codes). 86 figures, 9 tables, 50 references. (RWR) 


16330 Digital image processing. Gonzalez, R.S.; Wintz, P. Read- 
ing, MA; Addison-Wesley Publishing Co., Inc. (1977). 447p. 

The principal objectives of this book are to provide an 
introduction to basic concepts and techniques for digital image 
processing and to lay a foundation that can be used as the basis for 
further study and research. Attention is focused on material which is 
fundamental and where the scope of application is not limited to 
specialized problems. The book is organized as follows: Introduction 
(background, digital image representation, elements of a digital 
image processing system, organization of the book), Digital image 
fundamentals (elements of visual perception, an image model, uni- 
form sampling and quantization, nonuniform sampling and quantiza- 
tion, photographic film, concluding remarks), Image transforms (in- 
troduction to the Fourier transform, the discrete Fourier transform, 
some properties of the two-dimensional Fourier transform, the fast 
Fourier transform, other image transforms, concluding remarks), 
Image enhancement (background, image enhancement by histogram 
modification techniques, image smoothing, image sharpening, en- 
hancement based on an image model, pseudo-color image process- 
ing, concluding remarks), Image restoration (degradation model, 
diagonalization of circulant and block-circulant matrices, algebraic 
approach to restoration, inverse filtering, least-squares (Wiener) 
filter, constrained least-squares restoration, interactive restoration, 
concluding remarks), Image encoding (fidelity criteria, the encoding 
process, error-free encoding, image encoding relative to a fidelity 
criterion, use of the mapper outputs as features, concluding remarks), 
and Image segmentation and description (segmentation, regional 
descriptions, relational descriptors, descriptions of similarity, con- 
cluding remarks). 223 figures, 23 tables, 213 references. (RWR) 


16331 Two-dimensional Markov spectral estimation. Woods, 
J.W. (Univ. of California, Livermore). IEEE Trans. Inf. Theory; IT- 
22: No. 5, 552-559(Sep 1976). 
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A constructive proof is given for the existence and uniqueness 
of a two-dimensional discrete Markov random field which agrees 
with correlation values in a nearest-neighbor array. The correspond- 
ing spectrum is the two-dimensional maximum entropy spectrum. An 
iterative algorithm is developed for computing an ——— to 
this Markov spectrum for a regularly spaced array. The algorithm 
approximates the desired Markov correlation function by a truncated 
convolution power series in an operator h. The performance of the 
algorithm is demonstrated on both simulated data and real noise 
data. The Markov spectral estimate can offer higher resolution than 
previously proposed spectral estimates. 6 figures, 2 tables. 
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16332 (CONF-770993—1) Software package as an information 
center product. Butler, M.K. (Argonne National Lab., Ill. (USA)). 
1977. Contract W-31-109-ENG-38. 10p. Dep. NTIS, PC A02/MF 
AOl. 

From American Society for Information Science; Chicago, 
IL, USA (26 Sep 1977). 

The Argonne Code Center serves as a software exchange and 
information center for the U.S. Energy Research and Development 
Administration and the Nuclear Regulatory Commission. The goal 
of the Center’s program is to provide a means for sharing of software 
among agency offices and contractors, and for transferring comput- 
ing applications and technology, developed within the agencies, to 
the information-processing community. A major activity of the Code 
Center is the acquisition, review, testing, and maintenance of a 
collection of software--computer systems, applications programs, 
subroutines, modules, and data compilations--prepared by agency 
offices and contractors to meet programmatic needs. A brief review 
of the history of computer program libraries and software sharing is 
presented to place the Code Center activity in perspective. The 
state-of-the-art discussion starts off with an appropriate definition of 
the term software package, together with descriptions of recom- 
mended package contents and the Carter’s package evaluation activ- 
ity. An effort is made to identify the various users of the product, to 
enumerate their individual needs, to document the Center's efforts to 
meet these needs and the ongoing interaction with the user commu- 
nity. Desirable staff qualifications are considered, and packaging 
problems, reviewed. The paper closes with a brief look at recent 
developments and a forecast of things to come. 2 tables. (RWR) 


16333 (LA-UR—77-2023) PLI Fortran programming for urani- 
um data bases at LASL. Cheadle, J. III. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1977. Contract W-7405-ENG-36. 12p. (CONF- 
771074—1). Dep. NTIS, PC A02/MF AO1. 

From Association of System 2000 Users for technical ex- 
change fall conference; San Francisco, CA, USA (19 Oct 1977). 

Data base management for the Hydrogeochemical Stream/ 
Lake Sediment Reconnaissance (HSSR) program at the Los Alamos 
Scientific Laboratory's (LASL) Energy Systems and Statistics (Q- 
12) Group is presented. Problems in the development and implemen- 
tation of System 2000 (S2K), a data management system, Procedural 
Language Interface (PLI) Fortran programs for the HSSR are 
discussed, and vast improvements in efficiencies of these programs 
are shown. | figure, 2 tables. 


16334 (ORNL/TM—6090) Systems study for initial develop- 
ment of a laboratory records information system. Peck, L.J.; Shriner, 
C.R. (Oak Ridge National Lab., Tenn. (USA)). Nov 1977. Contract 
W-7405-ENG-26. 16p. Dep. NTIS, PC A02/MF AO1. 

The major impetus for a system study of the ORNL Labora- 
tory Records Department (LRD) was the ORNL-3300, a computer 
listing of all ORNL reports, papers, and oral presentations. Although 
this file has been maintained by the Information Division Libraries 
Department (LD) for several years, the usability of the file is 
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somewhat limited, and duplicative steps appear to be involved in 
generation of the file. In order to examine procedures involved in 
generating the ORNL-3300, along with other Library Department 
and Laboratory Records Department procedures, various Informa- 
tion Division personnel were interviewed and the LRD Procedures 
Manual was reviewed. The existing LRD and LD procedures sur- 
rounding the ORNL-3300 were examined closely with the intent of 
developing an LRD computer data base from which the ORNL- 
3300 would be a by-product and which would eliminate duplicative 
manual procedures whenever possible. Integrating the ORNL-3300 
into a computer data base system would allow Boolean logic search- 
es on the 3300 data not possible with the present system. No attempt 
was made to examine ORNL-3300 facsimile data bases maintained by 
various divisions, although several are known to exist. Although 
addressing the ORNL-3300 is the major thrust of this paper, devel- 
opment of computer data bases for foreign visitors and ORNL 
photographs was also examined. In examining LRD procedures, 
only major components of system flow surrounding the ORNL-3300 
were considered, and no attempt was made to examine other system 
alterations or LRD procedures which might be eliminated or com- 
puterized. No attempt is made in this paper to explain in-depth 
details of LRD procedures, since these are documented in the LRD 
Procedures Manual. 


16335 (TID—4582-R12) Technical books and monographs. 1977 
catalog. (Energy Research and Development Administration, Wash- 
ington, D.C. (USA)). 1977. 146p. TIC. 

Books and monographs sponsored by the Energy Research 
and Development Administration (ERDA) and by the organizations 
brought together to form ERDA under the Energy Reorganization 
Act of 1974 are listed. In general, information for each published 
book, and for each book in press when known, includes title; author 
and author affiliation; publisher and publication date; page count; 
size of book; price; availability information if the book is not avail- 
able from the publisher; Library of Congress card number (LC); 
International Standard Book Number (ISBN); a brief descriptive 
statement concerning the book; and for the more recent books a list 
or a description of the contents. The books and monographs are 
grouped under thirteen subject categories. Recent published sympo- 
siums from ERDA projects and recent and relevant bibliographies 
appear in special sections at the end of each subject category. Also, 
at the end of the catalog are described the following ERDA publica- 
tions: ERDA Energy Research Abstracts, Energy Abstracts for 
Policy Analysis, Solar Energy Update, Fossil Energy Update, Nu- 
clear Safety, and Power Reactor Docket Information. 


16336 (UCRL—80178) User-directed data base design. Lehot, 
P.G.H. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 22 1977. Contract W-7405-ENG-48. 6p. (CONF-780103— 
1). Dep. NTIS, PC A02/MF AOl1. 

From 11. international conference on systems sciences; Hono- 
lulu, HI, USA (Jan 1978). 

The design or redesign of schemas, subschemas, and relations 
may be influenced by user-defined restrictions. A simple algorithm 
» redefine a set of relations or a set of subschemas is presented. 1 

gure. 
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16337 Across the nuclear divide: strategic studies, past and pre- 
sent. Gray, C.S. (Hudson Inst., Croton-on-Hudson, NY). Int. Secur.; 
2: No. 1, 24-46(Sum 1977). 

This paper argues that the continuities in international politics 
and strategy, pre- and post-1945, are far more important than are the 
discontinuities, and that therefore the disciplined study of pre-nucle- 
ar ideas and events could and should improve our understanding of 
the structure of current and anticipated security problems. Training 
of today’s strategists and arms controllers in pre-nuclear history can 
be justified on a number of grounds. (DLC) 
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Channeling of positive and negative pions in a silicon crystal, 
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Chemically induced dynamic electron polarization: examples of S- 
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Coal liquefaction support studies. Task I. Heat of reaction of 
hydrogen with coal slurries. Task II. Heat transfer coefficient. 
Quarterly report, April—June 1977, 3:13693 (ANL/CEN/FE— 
77-5) 

Computer simulation of LMFBR piping systems, 3:14881 (CONF- 
770807—45) 

Corrosion behavior of Type 310 stainless steel in coal-gasification 
environments, 3:13619 (CONF-771010—6) 

Coulomb excitation in even-N Sm nuclei, 3:16151 (CONF- 
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Dynamical and defect behavior near melting in solid rubidium, 
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Effect of tube-support interaction on the dynamic responses of 
heat exchanger tubes, 3:14713 (CONF-770807—51) 
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fast reactor containment, 3:14886 (CONF-770807—54) 
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Solid state chemistry of rare earth oxides. Final report, September 
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Arizona Univ., Tucson (USA). Dept. of Mining and Geological 

Engineering 

Advanced geostatistics in ore reserve estimation and mine 
planning (practitioner's guide), 3:14020 (GJBX—65(77)) 

Arkansas Geological Commission, Little Rock (USA) 

Use of water in Arkansas, 1975. Water resources summary No. 9, 
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Arkansas Power and Light Co., Little Rock (USA) 

Arkansas Nuclear One, Unit 1. Annual operating report: 
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Atlantic Richfield Hanford Co., Richland, Wash. (USA) 
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technical progress report No. 2, July—September 1976, 3:13640 
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Utah, 3:14025 (GJBX—72(77)) 

Bettis Atomic Power Lab., West Mifflin, Pa. (USA) 

Analysis of the boron pile measurement of the average neutron 
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Standard criteria for the economic evaluation of alternative 
pipeline and fuel gas demonstration plant design concepts. Final 
task report, Task 042, 3:13641 (FE—2343-42) 

Boston Univ., Mass. (USA). Dept. of Astronomy 

Polarization studies at 3.8 cm of McMath region 12417 of 1973, 

3:16083 (AD-A—042849) 
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reactions. Progress report, October 1, 1976—September 31, 
1977, 3:15593 (COO—3118-12) 

Brookhaven National Lab., Upton, N.Y. (USA) 
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Study of coal reactivities. Quarterly report, December 1— 
February 28, 1977, 3:13724 (FE—2368-3) 
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Consiite Nazionale delle Ricerche, Frascati (Italy). Lab. per il 
Plasma nello Spazio 
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Energy from in situ processing of Antrim oil shale. Monthly 
technical progress report, October 1977, 3:14013 (FE—2346-17) 
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(USA). Space Environment Lab. 

Study of the capability for rapid warnings of solar flare radiation 
hazards to aircraft. Part I. Forecasts and warnings of solar flare 
radiation hazards. Part II. An FAA polar flight solar cosmic 
radiation forecast/warning communication system study. 
Technical memo, 3:15986 (PB—270284) 

National Technical Information Service, Springfield, Va. (USA) 

Air quality monitoring. Volume 2. 1975—August 1977 (a 
bibliography with abstracts). Report for 1975—August 1977, 
3:15844 (NTIS/PS—77/0727) 

Diffusion bonding (a bibliography with abstracts). Report for 
1964—Aug 77, 3:15436 (NTIS/PS—77/0776) 

Dye lasers. Volume 2. 1975-August 1977 (a bibliography with 
abstracts). Report for 1975—Aug 1977, 3:15668 (NTIS/PS—77/ 
0724) 

Fertilizers: applications, economics, and production (a 
bibliography with abstracts). Report for 1964-Aug 77, 3:15972 
(NTIS/PS—77/0751) 

Gas dynamic lasers (a bibliograpy with abstracts). Report for 
1964-aug 77, 3:15669 (NTIS/PS—77/0726) 

Inert gas welding (citations from the ntis data base). Report for 
1964-aug 77, 3:15435 (NTIS/PS—77/0766) 


Nationaal Lucht- en Ruimtevaartlaboratorium, Amsterdam 
letherlands) 
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Pollution caused by ammunition manufacturing (a bibliography 
with abstracts). Report for 1964—August 1977, 3:15845 (NTIS/ 
PS—77/0737) 

Nauchno-Issledovatel'skij Inst. Ehlektrofizicheskoj Apparatury, 

Leningrad (USSR) 

Preliminary structural analysis of the toroidal field coils for T- 
10M, 3:16237 (CONF-771029—60) 

Naval Research Lab., Washington, D.C. (USA) 

Fast ions from laser plasmas: analytic solution and scaling laws, 
3:16294 (NRL-MR—3578) 

Ionospheric holes and equatorial spread-F: chemistry and 
transport. Memorandum report, 3:16089 (AD-A—042882) 

Numerical modeling of aurora Volume I of the calendar year 1975 
annual report to the Defense Nuclear Agency. Interim report, 
3:16090 (AD-A—043259) 

Post stabilization ionization level predictions. Volume III of the 
calendar year 1975 annual report to the Defense Nuclear 
Agency. Memorandum report, 3:16093 (AD-A—043178) 

Theory of He2(+) + O2 charge exchange laser. Interim report, 
3:15660 (AD-A—043006) 

Velocity-space methods for reactor plasmas. Memorandum report, 
3:14780 (AD-A—043050) 

Nebraska Univ., Lincoln (USA). Coll. of Agriculture and Home 

Economics 

Energy uses in Nebraska agriculture, 3:15339 (PB—268676) 

Nebraska Univ., Lincoln (USA). Dept. of Engineering Mechanics 

Improved performance for hoop-wound composite flywheel 
rotors, 3:14943 (SAND—77-1024C) 

New — Univ., Durham (USA). Dept. of Chemical 
te 

Computer techniques for determining flame temperature and 
composition, 3:15602 (FE—2205-5) 

Investigation of the mechanism of fly-ash formation in coal-fired 
utility boilers. Annual and quarterly report, February 1, 1976— 
Janury 31, 1977 and November 1, 1976—January 31, 1977, 
3:13747 (FE—2205-4) 

New Jersey Senate, Trenton (USA) 

Energy policy white paper containing positions on: Outer 
Continental Shelf drilling for oil and natural gas; deepwater port 
construction; and the governmental placement of the state 
energy office. Presented to the legislature of the State of New 
Jersey by Senator Frank J. Dodd, Senate President, 3:13942 
(PB—269043) 

Nijverheidsorganisatie TNO, Delft (Netherlands). Centraal Lab. TNO 

Hydrogen as energy carrier. Future possibilities in the 
Netherlands. A summary, 3:14173 (N—76-24722) 

North Carolina State Univ., Raleigh (USA). Dept. of Electrical 

Engineering 

Study of II-IV-V2 chalcopyrite semiconductors for solar cell 
applications. Quarterly report No. 1, September 1, 1976— 
December 1, 1976, 3:14232 (DSE/2458—1) 

a Univ., Grand Forks (USA). Engineering Experiment 
tation 

Project Lignite. Quarterly technical progress report No. 12, 
January—March 1977, 3:13694 (FE—1224-75) 

Northern Illinois Univ., Dekalb (USA) 

Coulomb excitation in even-N Sm nuclei, 3:16151 (CONF- 
770968—10) 

Northwestern Univ., Evanston, Ill. (USA) 

Automated approach to quantitative error analysis, 3:16166 
(COO—2280-31) 

Interfacial effects in the recovery of residual oil by displacement: 
studies at Northwestern University. Quarterly technical 
progress letter, June 1, 1977—August 31, 1977, 3:13908 (COO— 
0039-7) 

Northwestern Univ., Evanston, Ill. (USA). Technological Inst. 

Automated approach to quantitative error analysis, 3:16167 
(COO—2280-32) 

Notre Dame Univ., Ind. (USA). Radiation Lab. 

Radiation Laboratory, University of Notre Dame. Quarterly 
report, July 1, 1977—September 30, 1977, 3:15595 (COO—38- 
1816) 

NUS Corp., Rockville, Md. (USA) 

Environmental impact analysis of the Nuclear Merchant Ship 
Program-addendum. Special study, 3:14875 (PB—268814) 

Survey and evaluation of handling and disposing of solid low-level 
nuclear fuel cycle wastes, 3:14074 (PB—269491) 

Utilization of uranium cost/benefit study for nuclear powered 
merchant ships. Special study, 3:14876 (PB—268905) 
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Oak Ridge Gaseous Diffusion Plant, Tenn. (USA) 

Uranium production in thorium/denatured uranium fueled PWRs, 
3:14644 (K/OP—241) 

Oak Ridge National Lab., Tenn. (USA) 

Analysis of alkali metal boiler for fluidized bed applications, 
3:14476 (ORNL/TM—6016) 

Anisotropy in the flux-line lattice symmetry of a low-kappa Type- 
II superconductor, 3:15476 (CONF-771077—1) 

Anomalous alpha particle transport in thermonuclear tokamak 
plasma, 3:16203 (ORNL/TM—6027) 

Approximate method of elastic—plastic fracture analysis for 
nozzle corner cracks, 3:14798 (CONF-771140—2) 

Automatic particle-size analysis of HTGR nuclear fuel 
microspheres, 3:14692 (CONF-771048—1) 

Beam penetration: theory and predictions, 3:16273 (CONF- 
771129—2) 

Calculation of the magnetic dispersion between the magnets of the 
SSC’'s due to the steels of the massive magnetic circuits. Second 
part, 3:15763 (ORNL-tr—4392) 

Ceramic processing of boron nitride insulators, 3:14855 (CONF- 
771137—2) 

Cladding creepdown under compression, 3:14621 (CONF- 
771126—2) 

Coal technology program. Progress report, May 1977, 3:13653 
(ORNL/TM—S5980) 

Coal technology program. Progress report, September 1977, 
3:13654 (ORNL/TM—6104) 

Comments on mutagenesis risk estimation, 3:15952 (CONF- 
7610137—1) 

Cryosorption pumping of deuterium by MS-5A at temperatures 
above 4.2 K for fusion reactor applications, 3:16301 (CONF- 
771110—8) 

Data acquisition system for PLT Neutral Beam Test Stand, 
3:16266 (CONF-771029—18) 

Design of a three-meter, 7.5-TESLA superconducting segment 
test facility, 3:16245 (CONF-771029—109) 

Design philosophy and use of high voltage power systems for 
multi-megawatt ion beam accelerators, 3:16270 (CONF- 
771029—68) 

Determination of low-field critical parameters of superconducting 
niobium by small-angle neutron diffraction, 3:15477 (CONF- 
771077—2) 

Development and characterization of an improved Ir—0.3% W 
alloy for space radioisotopic heat sources, 3:15461 (ORNL— 
5290) 

Development and testing of the ORNL/PLT neutral beam lines 
for the Princeton Large Torus, 3:16272 (CONF-771029—108) 

Development and use of 60 kV, and 150 kV floating deck 
modulators for high voltage protection of multi-megawatt ion 
beam accelerators, 3:16254 (CONF-771029—67) 

Development of large superconducting magnets for fusion 
reactors, 3:16247 (CONF-771056—2) 

DuoPIGatron ion sources for PLT injectors, 3:16268 (CONF- 
771029—63) 

Economic evaluation of tokamak power plants, 3:16224 (CONF- 
771056—3) 

Effect of a continuous resistive transition on self-field instability, 
3:15619 (CONF-771029—19) 

Effect of some thermomechanical variables on plastic flow and 
creep-rupture of type 304 stainless steel at 593°C, 3:15455 
(CONF-771120—15) 

Effects of composition variables on the tensile properties of Type 
304 stainless steel, 3:15456 (CONF-771140—1) 

Effects of fueling profiles on plasma transport, 3:16275 (CONF- 
771129—S) 

Energy availabilities for state and local development: 1973 data 
volume, 3:15131 (ORNL/TM—S5890-S2) 

Energy availabilities for state and local development: 1974 data 
volume, 3:15132 (ORNL/TM—5890/S3) 

Evaluation of different polymers for fast neutron personnel 
dosimetry using electrochemical etching, 3:15815 (CONF- 
770726—4) 

experimental verification of thermal shock analysis, 3:14887 
(CONF-771126—4) 

Finite element stress analysis of orthotropic solenoids, 3:16238 
(CONF-771029—61) 


OAK RIDGE NATIONAL LAB., TENN. (USA) 


Fundamental atomic collisional processes in negative ion sources 
for H~, 3:16102 (CONF-770940—10) 

Helium liquefier-refrigerator and distribution system for the Large 
Coil Program Test Facility, 3:16244 (CONF-771029—107) 

High voltage research (breakdown strengths of gaseous and liquid 
insulators). Semiannual report, April 1—September 30, 1977, 
3:14568 (ORNL/TM—6113) 

Improved eigenvalue equations for the collisionless drift instability 
in tokamaks, 3:16211 (CONF-771136—4) 

Improved unitary and multicomponent gaseous insulators, 3:14567 
(CONF-770981—1) 

Integrated composite conductor for the LCS program, 3:15620 
(CONF-771029—105) 

Interactions between conductor strain and other magnet system 
design parameters, 3:16242 (CONF-771029—74) 

Investigation of current transfer in built-up superconductors, 
3:15621 (CONF-771029—106) 

Kinetic model for predicting the composition of chlorinated water 
discharged from power plant cooling systems, 3:14797 (CONF- 
771070—1) 

Lithium as a blanket coolant, 3:16262 (CONF-771029—72) 

Magnetic field computations for ISX using GFUN-3D, 3:16240 
(CONF-771029—69) 

Mechanical behavior and stress effects in hard superconductors: a 
review, 3:15481 (ORNL/TM—S857) 

Mechanical characterization of selected adhesives and bulk 
materials at liquid nitrogen and room temperatures, 3:15527 
(CONF-771029—65) 

Methods for independent plasma production and beam injection 
for H* — H™ surface conversion, 3:16264 (CONF-770940—6) 

Monte Carlo heat conduction using the transport equation 
approximation, 3:15683 (CONF-771109—54) 

National coal utilization assessment: some potential impacts in the 
South, 3:13746 (CONF-771143—1) 

Neutral beam injection experiments at ORNL: fueling aspects, 
3:16274 (CONF-771129—4) 

Neutronics and radiation damage calculations for fusion reactors, 
3:16300 (CONF-771036—4) 

New weighted-difference formulation for discrete-ordinates 
calculations, 3:16164 (CONF-771109—S53) 

Nuclear methods in coal combustion research, 3:13719 (CONF- 
771072—2) 

Nuclear performance calculations for the ELMO Bumpy Torus 
Reactor (EBTR) reference design, 3:16236 (ORNL/TM—6085) 

Nuclear shipping and waste disposal cost estimates, 3:14048 
(ORNL/TM—5976) 

Oct 1977 monthly highlights for Office of Nuclear Regulatory 
Research programs at Oak Ridge National Laboratory, 3:14895 
(ORNL/NUREG/TM—162) 

Optical telemetry control and data transfer system, 3:16271 
(CONF-771029—70) 

ORIS: the Oak Ridge Imaging System operation's manual, 3:16316 
(ORNL/TM—S875/V2) 

ORNL 150 keV neutral beam test facility, 3:16269 (CONF- 
771029—66) 

Overview of the U.S. programs on properties of primary circuit 
materials, 3:14716 (CONF-771052—2) 

Perturbation-polynomial expansion formulation of 3-D eddy 
current problems, 3:16243 (CONF-771029—89) 

Perturbation-polynomial expansion formulation of 3-D eddy 
current problems, 3:16241 (CONF-771029—71) 

Preliminary structural analysis of the toroidal field coils for T- 
10M, 3:16237 (CONF-771029—60) 

Preparation and characterization of **‘Am and °H targets, 3:15434 
(CONF-771075—1) 

Pressure vessel fracture studies pertaining to a PWR LOCA-ECC 
thermal shock: experiments TSE-3 and TSE-4 and update of 
TSE-1 and TSE-2 analysis, 3:14893 (ORNL/NUREG—22) 

Production of low energy positive ions suitable for double 
electron capture systems, 3:16265 (CONF-770940—11) 

Program plan for electron cyclotron heating experiments on the 
ISX tokamak, 3:16190 (ORNL/TM—6011) 

PWR blowdown heat transfer separate-effects program data 
evaluation report: system response for thermal-hydraulic test 
facility test series 100, 3:14892 (ORNL/NUREG—19) 

Quarterly progress report on blowdown heat transfer separate- 
effests program for April—June 1977, 3:14894 (ORNL/ 
NUREG/TM— 134) 
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Quarterly progress report on the zirconium metal—water 
oxidation kinetics program sponsored by the NRC Division of 
Reactor Safety Research for July—September 1977, 3:14623 
(ORNL/NUREG/TM—159) 

Relaxation behavior of 2 1/4 Cr—1 Mo steel under multiple 
loading, 3:15463 (ORNL/TM—6048) 

Residential energy use to the Year 2000: a regional analysis, 
3:15130 (ORNL/CON—17) 

Results of BICM-2 irradiation test of EuzOs in EBR-II, 3:15522 
(ORNL—S5345) 

Second order differential equations in Banach space, 3:16310 
(CONF-770699—1) 

Shell-model origins of collective effects in light- and medium- 
weight nuclei, 3:16150 (CONF-770977—1) 

Steady-state composition profiles in mixed molten salt battery and 
fuel cell analogs, 3:14978 (CONF-771109—67) 

Stress analysis of cylindrical pressure vessels with closely spaced 
nozzles by the finite-element method. Volume 1. Stress analysis 
of vessels with two closely spaced nozzles under internal 
pressure, 3:14622 (ORNL/NUREG—18/V1) 

Structural analysis of the large coil segment test, 3:16239 (CONF- 
771029—62) 

Superconducting coil fabrication development at Oak Ridge 
National Laboratory, 3:16246 (CONF-771029—123) 

Supporting research and development on separations technology. 
Final report, 3:13701 (ORNL/TM—S5843) 

Systems study for initial development of a laboratory records 
information system, 3:16334 (ORNL/TM—6090) 

Thermal ratchetting test of 2 1/4 Cr—1 Mo steel to type 316 
stainless steel pipe: test TTT-3, 3:15462 (ORNL—5330) 

Thermal stresses and cyclic creep-fatigue in fusion reactor blanket, 
3:16233 (CONF-771029—73) 

Time-dependent Hartree—Fock theory: application to the **N + 
%C reaction, 3:16146 (CONF-770987—2) 

TNS design space exploration has brought us a large step closer to 
realizable reactor, 3:16223 (CONF-771056—1) 

Transportation energy conservation data book: edition 2, 3:15114 
(ORNL—S5320) 

Trapped electron instability in tokamaks: analytic solutions of the 
two-dimensional eigenvalue problem, 3:16216 (ORNL/TM— 
5970) 

VENTURE: a code block for solving multigroup neutronics 
problems applying the finite-difference diffusion-theory 
approximation to neutron transport, version II, 3:14723 
(ORNL—5062/R 1) 

Wall power measurements of impurity radiation in ORMAK, 
3:16232 (CONF-770954—3) 

Zirconium metal-water oxidation kinetics. V. Oxidation of 
Zircaloy in high pressure steam, 3:14645 (ORNL/NUREG—31) 

Oesterreichische Studiengesellschaft fuer Atomenergie G.m.b.H., 

Seibersdorf. Forschungszentrum 

Risk involved in the storage of radioactive wastes from nuclear 
power plants, 3:14131 (ORNL-tr—4409) 

Ohio State Univ., Columbus (USA) 

Pulse radiolysis studies of fast reactions in molecular systems. 
Progress report, November 1976—October 1977, 3:15596 
(COO— 1763-53) 

Ohio State Univ., Columbus (USA). Dept. of Physics 

Production of (9.5) in e* e~ annihilation and photoproduction, 
3:16136 (COO— 1545-218) 

Oklahoma State Univ., Stillwater (USA). School of Chemical 

Engineering 

Phase equilibrium and volumetric properties of coal-derived 
fluids. Quarterly report, June 15—September 15, 1977, 3:13722 
(FE—2278-6) 

Owens-Illinois, Inc., Toledo, Ohio (USA). Corporate Technology Div. 

Investigation of broad-band emitters as potential lasing ions 
between 0.5 and 1.0 micrometers. Interim report, 1 June 1976— 
31 May 1977, 3:15663 (AD-A—043185) 
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Pennsylvania State Univ., University Park (USA) 
Study of the mineral matter distribution in pulverized fuel coals 
with respect to slag deposit formation in boiler furnaces: Phase 
1. Interim report, October—December 1976, 3:13723 (FE— 
2316-3) 
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Pennsylvania State Univ., University Park (USA). Dept. of 


Isolated photochemical reaction centers from bacteriochlorophyll 
b - containing organisms, 3:15914 (BNL—23306) 
Pennsylvania State Univ., University Park (USA). Dept. of Material 
Sciences 


Mineralogical, chemical, and petrographic analysis of selected 

rock samples, 3:16064 (ORNL/Sub—4091/4) 
Pennsylvania Univ., Philadelphia (USA) 

Magnetic, optical, and magneto-optical behavior of LiTbF, and 
KTbsFio crystals, 3:15541 (UCRL—79725) 

——_ Univ., Philadelphia (USA). Harrison Dept. of Surgical 

Cytochemical study related to laser application. Annual progress 
summary report 1 February 1976—30 January 1977, 3:16037 
(AD-A—042133) 

Phillips Petroleum Co., Homer City, Pa. (USA) 

BI-GAS pilot plant program. Interim report, July—September 
1976, 3:13622 (FE—1207-25) 

Gas generator research and development: BI-GAS process. 73rd 
monthly progress report for the period September 1977, 3:13623 
(FE—1207-36) 

Polymet Corp., Cincinnati, Ohio (USA) 

Precision extrusion of hollow turbine vanes of oxide dispersion 
strengthened nickel chromium alloy by the filled billet method. 
Final report 13 March 1974—15 November 1975, 3:15433 (AD- 
A—041783) 

Pope, Evans and Robbins, Inc., New York (USA). Combustion 

Systems Div. 

Multicell fluidized-bed boiler design, construction, and test 
program. Interim report, July 1975—June 1976, 3:14481 (FE— 
1237-56 

Pratt and Whitney Aircraft, East Hartford, Conn. (USA) 

Thermal barrier coating on high temperature industrial gas turbine 
engines, 3:14480 (ERDA/NASA—0067/77/1) 

Pratt and Whitney Aircraft, East Hartford, Conn. (USA). 

Commercial Products Div. 

Development of a plasma-sprayed ceramic gas path seal for high 
pressure turbine applications. Final report, 2 Oct 1975—Dec 
1976, 3:15515 (N—77-25534) 

Princeton Univ., N.J. (USA) 

Tokamak reactors, 3:16225 (CONF-771120—5) 

Princeton Univ., N.J. (USA). Dept. of Aerospace and Mechanical 

Sciences 

Anharmonic oscillator lasers. Final progress report, 3:15662 (AD- 
A—043184) 

Princeton Univ., N.J. (USA). Plasma Physics Lab. 

Integral formulation for the two-dimensional spatial structure of 
drift and trapped-electron modes, 3:16217 (PPPL—1387) 

Multigroup calculations of low energy neutral transport in 
tokamak plasmas, 3:16204 (PPPL—1384) 

Turbomolecular pump vacuum system for the Princeton Large 
Torus, 3:16304 (PPPL—1385) 

Purdue Univ., Lafayette, Ind. (USA) 

Systems studies of coal conversion processes using a reference 
simulator. Quarterly report, April 1, 1977—June 30, 1977, 
3:13635 (FE—2275-4) 


Rand Corp., Santa Monica, Calif. (USA) 
Regulation of nuclear power: the case of the light water reactor, 
3:14753 (R—2104-NSF) 
Real Estate Research Corp., Chicago, Ill. (USA) 
Innovative financing: banks and energy conservation. Final report, 
3:15066 (SAN/1201—1) 
Reeder (Louis R.) and Associates, Tulsa, Okla. (USA) 
Review and assessment of deep-well injection of hazardous waste. 
Volume I. Final report, 3:14113 (PB—269001) 
Review and assessment of deep-well injection of hazardous waste. 
Volume III. Appendix D. Final report, 3:14115 (PB—269003) 
Review and assessment of deep-well injection of hazardous waste. 
Volume IV. Appendices E, F, G, H, I, and J. Final report, 
3:14116 (PB—269004) 
Review and assessment of deep-well injection of hazardous waste. 
Volume II. Appendices, A, B, and C. Final report, 3:14114 
(PB—269002) 
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—~< ~ aiaatalin Health Planning Council, Inc., Philadelphia, 
‘a. 

Planning guidelines for computerized transaxial tomography (CT), 
3:15964 (HRP—0016331) 

RE;SPEC, Inc., Rapid City, S.Dak. (USA) 

Analysis and evaluation of the rock mechanics aspects of the 
proposed salt mine repository. Summary progress report RSI- 
0002, 3:14100 (ORNL/SUB—3706/1) 

Rochester Univ., N.Y. (USA). Dept. of Chemistry 

Nuclear reaction mechanisms. Progress report, June 1976—July 
1977, 3:16145 (COO—3494-32) 

Rochester Univ., N.Y. (USA). Dept. of Mechanical and Aerospace 

Sciences 

Improved eigenvalue equations for the collisionless drift instability 
in tokamaks, 3:16211 (CONF-771136—4) 

—- International Corp., Thousand Oaks, Calif. (USA). Science 
r 

ESR evidence for the formation of the NF(3+) radical cation as 
an intermediate in the syntheses of NF4(+) salts by low 
temperature uv-photolysis. Technical report no. 9, 1 Feb—30 
Jun 77, 3:15592 (AD-A—042911) 
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Sandia Labs., Albuquerque, N.Mex. (USA) 

Concepts for the construction of large reactor-excited laser 
systems, 3:15670 (SAND—76-0584) 

Development of a coded aperture fuel motion diagnostics system 
for the ACPR (upgrade), 3:14872 (SAND—77-1553C) 

Development of the MC3133 reefing line cutter, 3:15832 
(SAND—77-0955) 

Digital signal analysis in the SLA product data system. An 
overview, 3:15824 (SAND—77-1677C) 

Digitizing and analysis of neutron generator waveforms, 3:14164 
(SAND—77-1756C) 

Effect of shiock wave risetime on material ejection from aluminum 
surfaces, 3:15467 (SAND—77-0731) 

Electron deposition in thin targets, 3:16103 (SAND—77-2000C) 

Electron energy deposition in a multilayered carbon—uranium— 
carbon configuration and in semi-infinite uranium, 3:16165 
(SAND—77-1191) 

Enhancement of a product surveillance data base by digital signal 
processing techniques, 3:16320 (SAND—77-1676C) 

Environmental baseline study of the Los Medanos Waste Isolation 
Pilot Plant (WIPP) project area of New Mexico: a progress 
report, 3:14135 (SAND—77-7017) 

Experimental-analytical comparison of the ductile failure of 
notched tensile bars, 3:15466 (SAND—77-0727) 

HELIOS: a computational model for solar concentrators, 3:14310 
(SAND—77-1185C) 

HERMES II experimenters’ manual (revised), 3:15753 (SAND— 
77-0341) 

High-temperature ductility of electrodeposited nickel (report for 
period through May 31, 1977), 3:15468 (SAND—77-8020) 

Importance of scale and triggering effects in vapor explosions, 
3:14897 (SAND—77-1101C) 

Improved performance for hoop-wound composite flywheel 
rotors, 3:14943 (SAND—77-1024C) 

Influence of nosetip shape on boundary layer transition in arc 
heated jets, 3:15610 (SAND—77-1007C) 

Large scale sodium test facility, 3:14898 (SAND—77-1421C) 

Measurement of suspension loads and determination of suspension 
reliability for a store in the F-111 weapons bay, 3:15609 
(SAND—77-0622C) 

Method of Streeter and Wylie for multidimensional wave 
propagation, 3:15684 (SAND—77-0549C) 

Modal analysis of the first production design heliostat used at the 
Solar Thermal Test Facility (STTF), 3:14278 (SAND—77-1393) 

Network model for free convection within internally heated 
porous media, 3:15685 (SAND—77-1771C) 

Nuclear spin relaxation in Au®'V: spin dynamics of a Kondo 
alloy, 3:15450 (SAND—77-1803C) 

Optimal improvement of graphs related to nuclear safeguards 
problems, 3:14141 (SAND—76-0435) 

Orthogonal transformations of digital data, 3:16318 (SAND—77- 
1605C) 


STANFORD UNIV., CALIF. (USA). INST. FOR 


Photoferroelectric effects in PLZT ceramics, 3:15516 (SAND— 
77-0685C) 

Physical protection of nuclear facilities. Quarterly progress report, 
April—June 1977, 3:14143 (SAND—77-1622) 

Physics underlying improved efficiency of high-low-junction 
emitter silicon solar cells, 3:14235 (SAND—77-1610C) 

Planning for digital signal processing within the SLA product data 
system, 3:15833 (SAND—77-1675C) 

Pressure dependence of crystal field splitting in Pr pnictides and 
chalcogenides, 3:15534 (SAND—77-2012C) 

Proposed format for the recording and transmission of digital 
transient signals in GEISHA, 3:16319 (SAND—77-1674C) 

REBA experimenters’ manual, 3:15752 (SAND—77-0340) 

Recommendations for the conceptual design of the Barstow, 
California, solar central receiver pilot plant. Executive 
summary, 3:14279 (SAND—77-8035) 

Reliability trend evaluation of digitized pulse data, 3:16321 
(SAND—77-1840C) 

Review of potential technology contributions to safeguards, 
3:14144 (SAND—77-1651C) 

Role of the Company-Wide Computer Committee, 3:16322 
(SAND—77-1869C) 

Sandia Laboratories automated equipment management system in 
use by the process-fabrication organization, 3:15611 (SAND— 
77-1826C) 

Theoretical study of the tube flow of one component sticky foam 
solutions, 3:14142 (SAND—77-0269) 

Thermal battery reaction products: characterization by electron 
microprobe x-ray analyzer and transmission electron 
microscope, 3:14980 (SAND—77-1317) 

TRU waste form and package criteria meeting, 3:14058 (SAND— 
77-1178 

Sandia Labs Livermore, Calif. (USA) 

Nonviolent explosive destruct system (NEDS) remote control 
system, 3:15834 (SAND—77-8039) 

Role of selective or brush” electroplating in future hydrogen 
storage and transmission systems, 3:14188 (SAND—77-8619) 

Science Applications, Inc., Berkeley, Calif. (USA) 

Electric model for a cable clamp on a single wire transmission 

line. Final report, 3:14565 (AD-A—041893) 
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Creek area, South Central Bowen 
Basin, 3:13757 

Zimmerman, D.K., Concentrating 
photovoltaic solar array (CPSA) 
conceptual design study. Final report, 
3:14236 (SAND—77-7019) 


ZWEIFEL 


Zimmermann, K., Jeddah 2 power station, 
3:14453 

Zimmermann, W. Jr., See Gearhart, C.A. 
Jr., 3:16124 

See Goldman, A.M., 3:16171 

Zintel, J., See Heckhausen, H., 3:14835 

Zipay, A.J., See Gorzegno, W.P., 3:14501 

Zoback, M.D., Propagation of hydraulic 
fractures, 3:16077 

Zolzer, K., See Baron, G., 3:13659 

Zoppoli, I.E., See Dwyer, R.E., 3:14851 

Zorikhin, A.S., See Astakhov, B.A., 
3:14987 
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standards, 3:13604 
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energy compression, 3:14932 
(UCRL—80047) 
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SUBJECT INDEX 


The subject index is based on the use of subject descriptors selected 
from a controlled thesaurus of terms. Subject descriptors and qualifi- 
ers (subheadings) are selected and presented in the following format: 
SUBJECT DESCRIPTOR;QUALIFIER 
Title, (supplementary information), citation number, (report 
number) 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In cases 
for which the title contains little or no information related to the 
subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases the 
title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are generally 
the names of specific materials, things, or processes. To the extent 
possible, a qualifier is selected to describe the properties of, or 
processses applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
"See references” are included to guide users from synonymous terms 
or phrases to the descriptor selected as a subject heading for the 
concept. (e.g. Pipeline Quality Gas see HIGH BTU GAS). "See also 
references” are used to indicate where to find references to subject 
concepts that are narrower, broader, or related to a particular 
subject heading. To complete an exhaustive search of a given 
subject, all such headings should be reviewed. 


A 


ABANDONED SHAFTS/EXPLORATION 
Engineering-geophysical proof of abandoned shafts and 
verification by boreholes (Location of concealed, abandoned 
shafts), 3:13753 
Shireoaks: a pioneering enterprise of the mid-ninteenth century, 
3:13774 
AC SYSTEMS 
See also EHV AC SYSTEMS 
HVAC SYSTEMS 
UHV AC SYSTEMS 
AC SYSTEMS/LOAD MANAGEMENT 
Ripple control: a proven load management tool, 3:14596 
AC SYSTEMS/POWER TRANSMISSION LINES 
Electrical characteristics and associated design considerations for 
34.5-kV distribution systems, 3:14592 
ACES 
See QUARKS 
ACETIC ACID/RADIOLYSIS 
Chemically induced dynamic electron polarization: examples of S- 
T/sub + 1/ polarization (3-MeV electrons), 3:15594 (CONF- 
7705101-1) 
ACETONE/OPTICAL PROPERTIES 
Optical saturation characteristics of CHsOCHs and CClsF, 
3:15579 
ACETYLCHOLINE/BIOCHEMICAL REACTION KINETICS 
Interactions of acetylcholine receptors with organic mercury 
compounds (Torpedo ocellata), 3:15931 
ACID ELECTROLYTE FUEL CELLS/AIR CONDITIONING 
Method for keeping constant the operation temperature and the 
electrolyte concentration of a fuel cell battery with a fixed acid 


electrolyte qualified for a raw-gas/air operation (Patent), 
3:15251 


ACID ELECTROLYTE FUEL CELLS/CATALYSTS 
Application of tungsten oxides as cathodic reduction catalysts for 
electrochemical cells (Patent), 3:15252 
New composite electrocatalyst material for HsPO, fuel cells 
(Platinum-impregnated composite materials), 3:15260 
ACID ELECTROLYTE FUEL CELLS/DESIGN 
Method for the production of carboxylic acids from alcohols and/ 
or aldehydes while generating energy (Patent), 3:15245 
Method for the preparation of carboxylic acid from alcohols and/ 
or aldehydes gaining electric power (Patent), 3:15244 
ACID ELECTROLYTE FUEL CELLS/ELECTRIC CONTACTS 
Gas diffusion electrode for electrochemical cells, 3:15254 
ACID ELECTROLYTE FUEL CELLS/ELECTRODES 
Electrode for fuel cells consisting of a catalytically active material, 
a binder, and a thermally treated carbon (Patent), 3:15255 
Gas diffusion electrode for electrochemical cells, 3:15254 
ACID ELECTROLYTE FUEL CELLS/PRODUCTION 
Phosphoric acid fuel cell stack development, 3:15249 
ACID ELECTROLYTE FUEL CELLS/WATER REMOVAL 
Method for keeping constant the operation temperature and the 
electrolyte concentration of a fuel cell battery with a fixed acid 
electrolyte qualified for a raw-gas/air operation (Patent), 
3:15251 
ACOUSTIC MONITORING 
Assessment of the performance of a conceptual acoustic 
surveillance system for anomalous events in LMFBRs, 3:14715 
(CONF-77 1023-13) 
ACOUSTIC TESTING 
Inspection apparatus for a vessel made of magnetic metal (Patent), 
3:14843 
ACPR REACTOR/REACTOR EXPERIMENTAL FACILITIES 
Development of a coded aperture fuel motion diagnostics system 
for the ACPR (upgrade) (LMFBR), 3:14872 (SAND-77-1553C) 
ACTINIDES/CHEMICAL VAPOR DEPOSITION 
Preparation and characterization of 7*1Am and °H targets, 3:15434 
(CONF-771075-1) 
ACTINIDES/DISSOLUTION 
Dissolution techniques (175 refs.), 3:15601 (MLM-2462) 
ADENOCARCINOMAS 
See CARCINOMAS 
ADENOSINE TRIPHOSPHATASE 
See ATP-ASE 
ADENOSINE TRIPHOSPHATE 
See ATP 
ADHESIVES/SHEAR 
Mechanical characterization of selected adhesives and bulk 
materials at liquid nitrogen and room temperatures, 3:15527 
(CONF-771029-65) 
ADHESIVES/TENSILE PROPERTIES 
Mechanical characterization of selected adhesives and bulk 
materials at liquid nitrogen and room temperatures, 3:15527 
(CONF-77 1029-65) 
ADVANCED GAS COOLED GRAPHITE REACTOR 
See AGR TYPE REACTORS 
AEROSOLS 
See also RADIOACTIVE AEROSOLS 
AEROSOLS/CHEMICAL ANALYSIS 
Comparison of minimum detectable limits among x-ray 
spectrometers, 3:15868 
AEROSOLS/QUALITATIVE CHEMICAL ANALYSIS 
Qualitative analysis of atmospheric reactions between SO2 and 
NHs, 3:15862 
AFTERBURNERS/DESIGN 
Reactor for thermal treatment of the exhaust of internal 
combustion engines (Patent), 3:15416 





AGGLOMERATING ASH PROCESS/FUEL FEEDING 


AGGLOMERATING ASH PROCESS/FUEL FEEDING 
SYSTEMS 
Modification and operation of the atmospheric ash-agglomerating 
asifier on coal. Project 9020 monthly progress report, August 
1977, 3:13637 (FE-2336-15) 
AGGLOMERATING ASH PROCESS/MODIFICATIONS 
Modification and operation of the atmospheric ash-agglomerating 


gasifier on coal. Project 9020 monthly progress report, August 
1977, 3:13637 (FE-2336-15) 
AGGLOMERATING ASH PROCESS/PILOT PLANTS 

Coal conversion and utilization. 1976 technical report, 3:13621 
(ERDA-77-86) 

Modification and operation of the atmospheric ash-agglomerating 
gasifier on coal. Project 9020 interim report No. 1, modification 
of AAG equipment, 3:13636 (FE-2336-10) 

AGGLOMERATING ASH PROCESS/PROCESS 

DEVELOPMENT UNITS 

Agglomerating burner gasification process: design, installation, 
and operation of a 25-ton-a-day process development unit. 
Monthly progress report, September 1977, 3:13625 (FE-1513-65) 

AGR TYPE REACTORS/REACTOR SAFETY 
ee requirements for safety in nuclear power stations, 
714916 
AGRICULTURAL WASTES 
See also BAGASSE 
AGRICULTURAL WASTES/ANAEROBIC DIGESTION 
Biomass as an energy mechanism, 3:14271 
AGRICULTURAL WASTES/COMBUSTION 
Source assessment: agricultural open burning, state of the art. 
Final report, 3:15858 (PB-270240) 
AGRICULTURAL WASTES/USES 
Agronomic potential for biomass production, 3:14270 
AGRICULTURE 
See also FARMS 
AGRICULTURE/AIR POLLUTION CONTROL 

Source assessment: agricultural open burning, state of the art. 

Final report, 3:15858 (PB-270240) 
AGRICULTURE/ECONOMIC DEVELOPMENT 
Demand and supply of world petroleum and its consequences for 
agricultural economic development, 3:15182 
AGRICULTURE/ENERGY CONSUMPTION 
Energy uses in Nebraska agriculture, 3:15339 (PB-268676) 
AGRICULTURE/FUEL CONSUMPTION 

A guide to energy savings for the field crops producer, 3:15345 
(PB-270071) 

A guide to energy savings for the poultry producer, 3:15346 (PB- 
270072) 

A guide to energy savings for the livestock producer, 3:15347 (PB- 
270073) 

A to energy savings for the vegetable producer, 3:15348 

PB-270074) 

A guide to energy savings for the orchard grower, 3:15349 (PB- 
270075) 

A guide to energy savings for the dairy farmer, 3:15350 (PB- 
270076) 

AGRICULTURE/PRODUCTION 
Energy crisis and food crisis: the role of U.S. agriculture, 3:15074 
a impacts of the energy crisis on agricultural production, 
715092 
AGRICULTURE/REMOTE SENSING 

Data processing of information from remote sensors in Mexico, 

3:14369 (N-77-10618) 
AGRICULTURE/RESEARCH PROGRAMS 

Feed an food from desert environments (Controlled 

environmental agricultural technology), 3:15879 (LBL-6182) 
AGRICULTURE/SOCIO-ECONOMIC FACTORS 

Feed an food from desert environments (Controlled 

environmental agricultural technology), 3:15879 (LBL-6182) 
AGRICULTURE/THERMAL WATERS 
Further utilization of geothermal hot water for controlled 
—e (Primary and secondary heating of greenhouses), 
14419 
AGRICULTURE/TRADE 
Energy crisis and food crisis: the role of U.S. agriculture, 3:15074 
R 


See also EARTH ATMOSPHERE 
AIR/CHEMICAL REACTIONS 
Air-water synthesis of ammonium nitrate, 3:15558 (UCRL-79895) 
AIR CONDITIONERS 
See also SOLAR AIR CONDITIONERS 
AIR CONDITIONERS/POWER DEMAND 
Ripple control: a proven load management tool, 3:14596 
AIR CONDITIONING/CONTROL SYSTEMS 
Energy saving through the correct regulation of heating-, 
ventilation- and air conditioning units. Pt. 1, 3:15298 
AIR CONDITIONING/ENERGY CONSERVATION 
Energy- and energy cost saving for heating, ventilating, cooling, 
and hot water plants in large hospitals, 3:15316 
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AIR FILTERS 
a and operation experience with baghouse dust collectors for 
verized-coal-fired utility boilers: Sunbury Station, Holtwood 
Station, 3:14561 
Electric utilities seriously look at fabric filters, 3:15712 
AIR HEATERS 
See also SOLAR AIR HEATERS 
AIR HEATERS/CORROSION PROTECTION 
Effective cold-end additives, 3:14518 
AIR HEATERS/DESIGN 
Preliminary design of a single air heater segment suitable for a 
coal-fired open-cycle MHD system. Fourth quarter report, 
October 1975-December 1975, 3:15238 (FE-1537- 13) 
AIR HEATERS/MATERIALS 
Materials problems in open cycle magnetohydrodynamics, 3:15241 
AIR HEATERS/SURFACE COATING 
Effective cold-end additives, 3:14518 
AIR POLLUTION 
See also STATIONARY POLLUTANT SOURCES 
AIR POLLUTION/BIOLOGICAL EFFECTS 
Air pollution and pulmonary airways resistance: a 6-year study 
with three individuals, 3:15968 
AIR POLLUTION/DATA ACQUISITION SYSTEMS 
Air conservation, 3:15719 (PB-269064-T/SL) 
AIR POLLUTION/DIFFUSION 
Analysis of the NLR airports pollution dispersion model on 
sensitivity for meteorological parameters and on source 
modeling, 3:15843 (N-77-25681) 
AIR POLLUTION/ENVIRONMENTAL EFFECTS 
Air conservation, 3:15719 (PB-269064-T/SL) 
Effects of stack emissions on the range resource in the vicinity of 
Colstrip, Montana: progress report 1975. Research report, 
b 14537. (PB-269120 
Environmental effects of air pollution: implications for air quality 
criteria, air quality standards and emission standards, 3:15877 
AIR POLLUTION/GAS CHROMATOGRAPHY 
Comparison between the organic fraction of suspended matter at a 
background and an urban station, 3:15863 
AIR POLLUTION/GOVERNMENT POLICIES 
Economic aspects of imposed air standards, 3:15085 
AIR POLLUTION/LEGAL ASPECTS 
Atmospheric transport of radionuclides, 3:15875 (DP-MS-77-116) 
AIR POLLUTION/MONITORING 
Air quality monitoring. Volume 2. 1975-August 1977 (a 
bibliography with abstracts). Report for 1975-August 1977, 
3:15844 (NTIS/PS-77/0727) 
Effect of environmental variables on collection of atmospheric 
sulfate, 3:15861 
Pollution caused by ammunition manufacturing (a bibliography 
with abstracts). Report for 1964-August 1977, 3:15845 (NTIS/ 
PS-77/0737) 
Source assessment: state-by-state listing of criteria pollutant 
emissions. Final report, 3:15859 (PB-270549) 
AIR POLLUTION ABATEMENT/DECISION MAKING 
Pollution control costs in industry: an economic study (Book), 
3:15083 


AIR POLLUTION CONTROL 
Law: regarding the Voerde judgment; how much control through 
judges, 3:15893 
AIR POLLUTION CONTROL/POLLUTION CONTROL 
EQUIPMENT 
Dual alkali test and evaluation program. Volume 1. Executive 
summary. Final report May 1973-April 1977, 3:15856 (PB- 
269904) 
Fiscal year 1976/control technology research program abstracts, 
3:15846 (PB-268791) 
AIR POLLUTION CONTROL/TECHNOLOGY ASSESSMENT 
Trends in pollution control at coal-burning power plants, 3:14555 
AIR POLLUTION MONITORS/CALIBRATION 
Air quality monitoring. Volume 2. 1975-August 1977 (a 
bibliography with abstracts). Report for 1975-August 1977, 
3:15844 (NTIS/PS-77/0727) 
AIR POLLUTION MONITORS/DESIGN 
Air quality monitoring. Volume 2. 1975-August 1977 (a 
bibliography with abstracts). Report for 1975-August 1977, 
3:15844 (NTIS/PS-77/0727) 
AIR POLLUTION MONITORS/PERFORMANCE 
Air quality monitoring. Volume 2. 1975-August 1977 (a 
bibliography with abstracts). Report for 1975- ange 1977, 
3:15844 (NTIS/PS-77/0727) 
AIR POLLUTION MONITORS/SENSITIVITY 
Continuous monitoring and limitation of dust emissions according 
to the new TA Luft, 3:15864 
AIR QUALITY/REGIONAL ANALYSIS 
Method for ascertaining the effects of the significant deterioration 
of air quality regulations on energy industries, 3:15870 
AIR QUALITY/STANDARDS 
Observations on local and national air quality indices, 3:15878 
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AIRCRAFT/AERODYNAMICS 
Measurement of suspension loads and determination of suspension 
reliability for a store in the F-111 weapons bay, 3:15609 
(SAND-77-0622C) 
AIRCRAFT/BATTERY SEPARATORS 
Thermal runaway tests on nickel-cadmium aircraft batteries, 


3:15002 
AIRCRAFT/DATA COMPILATION 
Characteristics of transportation modes, 3:15120 (ORNL-5320) 
AIRCRAFT/EXHAUST GASES 
Analysis of the NLR airports pollution dispersion model on 
sensitivity for meteorological parameters and on source 
modeling, 3:15843 (N-77-25681) 
AIRCRAFT/HEATING 
Thermal runaway tests on nickel-cadmium aircraft batteries, 
3:15002 
AIRCRAFT/LEAD-ACID BATTERIES 
Evaluation of sealed lead acid batteries for aircraft applications, 


:15005 
AIRCRAFT/NICKEL-CADMIUM BATTERIES 
Monitor/control and warning systems for aircraft nickel-cadmium 
batteries, 3:15039 
Nickel-cadmium aircraft battery failure prediction, 3:15003 
Thermal runaway tests on nickel-cadmium aircraft batteries, 
3:15002 
AIRCRAFT/NICKEL-ZINC BATTERIES 
Development of nickel-zinc batteries for aircraft, 3:14974 
AIRCRAFT/TESTING 
Energy conservation in aeronautical ground testing, 3:15338 
AIRPORTS/AIR POLLUTION 
Analysis of the NLR airports pollution dispersion model on 
sensitivity for meteorological parameters and on source 
modeling, 3:15843 (N-77-25681) 
ALARM SYSTEMS 
Safety rule of the KTA. Alarm system, staff locator systems, and 
internal and external communication lines of nuclear power 
plants. Pt. 1. One-unit facilities, 3:14755 
ALASKA/MINERAL RESOURCES 
Mineral resources of the Trans-Alaska pipeline corridor, 3:15087 
(BM-IC-8626) 
ALASKA/TECTONICS 
Volcanoes as indicators of tectonic stress orientation: Aleutians 
and Alaska, 3:16058 
ALASKA/VOLCANOES 
Volcanoes as indicators of tectonic stress orientation: Aleutians 
and Alaska, 3:16058 
ALASKA/WORKMENS COMPENSATION 
The impact of pipeline completion on Alaska’s Unemployment 
Insurance Fund, 3:15909 (PB-269030) 
ALASKA OIL PIPELINE/ENVIRONMENTAL EFFECTS 
Effects of the pipeline haul road on nearby ponds and lakes across 
Alaska’s north slope. Annual progress report, May 1, 1976- 
January 31, 1977, 3:15897 (RLO/2229/T9-2) 
ALASKA OIL PIPELINE/SOCIO-ECONOMIC FACTORS 
Mineral resources of the Trans-Alaska pipeline corridor, 3:15087 
(BM-IC-8626) 
ALBERTA/ENERGY POLICY 
Alberta's energy future, 3:15162 
ALBITE/DIELECTRIC PROPERTIES 
Dielectric properties and the monoclinictriclinic inversion in 
albite, 3:14431 
ALCATOR DEVICE/PLASMA CONFINEMENT 
High-density discharges in the Alcator tokamak, 3:16191 
ALCATOR DEVICE/PLASMA DENSITY 
High-density discharges in the Alcator tokamak, 3:16191 
ALCOHOL FUEL CELLS/DESIGN 
1.5 kW indirect methanol-air fuel cell power plant, 3:15250 
Low power methanol fuel cells, 3:15248 
Method for the production of carboxylic acids from alcohols and/ 
or aldehydes while generating energy (Patent), 3:15245 
Method for the preparation of carboxylic acid from alcohols and/ 
or aldehydes gaining electric power (Patent), 3:15244 
ALCOHOL FUEL CELLS/ELECTROLYTES 
Fuel cell and method for fuel cell operation (Patent; electrolyte 
concentration control), 3:15257 
ALCOHOL FUEL CELLS/HYDROGEN GENERATORS 
1.5 kW indirect methanol-air fuel cell power plant, 3:15250 
ALCOHOL FUEL CELLS/PERFORMANCE 
Low power methanol fuel cells, 3:15248 
ALCOHOL FUEL CELLS/TEMPERATURE CONTROL 
Fuel cell and method for fuel cell operation (Patent; electrolyte 
concentration control), 3:15257 
ALEUTIAN ISLANDS/TECTONICS 
Volcanoes as indicators of tectonic stress orientation: Aleutians 
and Alaska, 3:16058 
ALEUTIAN ISLANDS/VOLCANOES 
Volcanoes as indicators of tectonic stress orientation: Aleutians 
and Alaska, 3:16058 


ALUMINIUM/X-RAY FLUORESCENCE ANALYSIS 


ALGAE 
See also LICHENS 
ALGAE/BIOCONVERSION 
Systems analysis of bioconversion with microlagae, 3:14261 
ALGAE/FERMENTATION 
Systems analysis of bioconversion with microlagae, 3:14261 
ALGAE/PHOTOSYNTHESIS 
Biological solar energy conversion: approaches to overcome yield, 
stability and product limitations. Progress report No. 2, October 
1, 1975-March 31, 1976, 3:14253 (PB-258850) 
ALGERIA/LNG PLANTS 
First four years of operation of the LNG plant at Skikda (Algeria). 
Causes and remedies of the corrosion of cryogenic exchanges by 
mercury, 3:14000 (DOE-tr-16) 
ALGORITHMS 
Areal mapping of arbitrary plane regions onto rectangular meshes 
(For setting up hydrodynamics calculations), 3:16323 (UCID- 
17415(Rev.1)) 
ALKALI METAL COMPOUNDS/FUNCTIONAL MODELS 
Simple electrolytes in the mean spherical approximation. III. A 
workable model for aqueous solutions, 3:15559 
ALKALI METALS 
See also CESIUM 
LITHIUM 
POTASSIUM 
RUBIDIUM 
SODIUM 
ALKALI METALS/CATALYTIC EFFECTS 
Synthesis gas production (Patent), 3:13660 
ALKANES 
See also BUTANE 
DODECANE 
METHANE 
PROPANE 
ALKANES/ISOMERIZATION 
Catalytic isomerization of long-chain n-alkanes, 3:13949 
ALKANES/PURIFICATION 
Dearomatization of paraffins, 3:13926 
ALKENES 
See also ETHYLENE 
ALKENES/BIOLOGICAL ACCUMULATION 
Diffusional transport of toxic materials in membranes studied by 
fluorescence spectroscopy, 3:15934 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALLOY-A-286/MICROSTRUCTURE 
JBK-75 microstructure specification recommendation (Modified 
A-286), 3:15449 (RFP-2614) 
ALLOYS/CORROSION 
Critical materials problems in coal conversion, 3:13713 
ALLOYS/ELECTRONIC STRUCTURE 
Information on the electronic structure of metals and alloys from 
the hyperfine structure of mossbauer spectra, 3:15499 (N-77- 
25981) 
ALPHA PARTICLES/PLASMA HEATING 
Alpha-particle problems in shielded support systems, 3:16186 (N- 
77-25938) 
ALUMINIUM/CREEP 
Transition from Nabarro-Herring to Harper-Dorn creep at low 
stress levels, 3:15485 
ALUMINIUM/EQUATIONS OF STATE 
—9 laser-driven shock wave studies, 3:15480 (LA-6997- 
MS 


) 
ALUMINIUM/FRACTURE PROPERTIES 
Experimental-analytical comparison of the ductile failure of 
notched tensile bars, 3:15466 (SAND-77-0727) 
ALUMINIUM/GAS WELDING 
Inert gas welding (citations from the ntis data base). Report for 
1964-aug 77, 3:15435 (NTIS/PS-77/0766) 
ALUMINIUM/PHYSICAL RADIATION EFFECTS 
Neutronics and radiation damage calculations for fusion reactors, 
3:16300 (CONF-77 1036-4) 
ALUMINIUM/SHIELDED METAL-ARC WELDING 
Practice of using shielded arc welding on aluminum in the 
construction of containers, in particular in cryogenics, 3:15446 
(ORNL-tr-4407) 
ALUMINIUM/SHOCK WAVES 
Effect of shock wave risetime on material ejection from aluminum 
surfaces, 3:15467 (SAND-77-0731) 
Exploratory laser-driven shock wave studies, 3:15480 (LA-6997- 
MS 


) 
ALUMINIUM/SUPERCONDUCTIVITY 
Experimental determination of the order parameter: response 
function of a superconductor, 3:15478 (COO-1569-145) 
ALUMINIUM/X-RAY FLUORESCENCE ANALYSIS 
Comparison of minimum detectable limits among x-ray 
spectrometers, 3:15868 





ALUMINIUM 27/HIGH SPIN STATES 


ALUMINIUM 27/HIGH SPIN STATES 
Yrast levels in 77 Al suggested by resonance structure in the 
12C(5N,qa) reaction, 3:16149 
ALUMINIUM ALLOYS 
See also ZIRCALOY 
ALUMINIUM ALLOYS/CREEP 
Transition from Nabarro-Herring to Harper-Dorn creep at low 
stress levels, 3:15485 
ALUMINIUM ALLOYS/EROSION 
Development of a plasma-sprayed ceramic gas path seal for high 
pressure turbine applications. Final report, 2 Oct 1975-Dec 1976 
(Layered yttria-stabilized zirconia (ZrO2/metal(CoCrAlY) seal), 
3:15515 (N-77-25534) 
ALUMINIUM ALLOYS/SUPERCONDUCTIVITY 
Experimental determination of the order parameter: response 
unction of a superconductor, 3:15478 (COO-1569-145) 
Study of phase transformations and superconductivity. Final 
technical report, 3:15482 (RLO/2225/T 13-26) 
ALUMINIUM ALLOYS/THERMAL FATIGUE 
Development of a plasma-sprayed ceramic gas path seal for high 
pressure turbine applications. Final report, 2 Oct 1975-Dec 1976 
(Layered yttria-stabilized zirconia (ZrO2/metal(CoCrAlY) seal), 
3:15515 (N-77-25534) 
ALUMINIUM OXIDES 
See also SPINELS 
ALUMINIUM OXIDES/CORROSION RESISTANCE 
Coal gasification valves. Phase I. Quarterly technical progress 
report, September-November 1976, 3:13643 (FE-2355-2(Rev.A)) 
ALUMINIUM OXIDES/DEFORMATION 
Plastic deformation in oxide ceramics. Progress report, January 1, 
1977-December 31, 1977, 3:15513 (COO-4217-1) 
ALUMINIUM OXIDES/DISLOCATIONS 
Plastic deformation in oxide ceramics. Progress report, January 1, 
1977-December 31, 1977, 3:15513 (COO-4217-1) 
ALUMINIUM OXIDES/IONIC CONDUCTIVITY 
Solid electrolytes, 3:15032 
ALUMINIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Thermal conductivity of 1 MeV electron-irradiated AlOs 
between | and 70 K, 3:15523 
ALUMINIUM OXIDES/THERMAL CONDUCTIVITY 
Thermal conductivity of 1 MeV electron-irradiated AlOs 
between 1 and 70 K, 3:15523 
ALUMINIUM SILICATES/FREE ENTHALPY 
Gibbs free energy of enstatite, clinochlore, and hydrous if 
cordierite evaluated from phase equilibrium data, 3:1442 
ALUMINIUM SILICATES/PHASE STUDIES 
Phase relations of Ca- and Na-A\ silicates in low-grade 
metamorphic rocks, 3:14428 
AMERICIUM/SEPARATION PROCESSES 
Biogeochemistry of Transuranics, Bikini. Annual progress report, 
26 February 1976-25 February 1977 (Pu and Am separation 
from large water volumes), 3:15906 (RLO-2225-T 18-20) 
AMERICIUM 241/RADIATION MONITORING 
Concentrations of sup(239,240)Pu and **! Am in drinking water 
and organic fertilizer, 3:15907 
AMERICIUM 241 TARGET/FABRICATION 
Preparation and characterization of **'Am and *H targets, 3:15434 
(CONF-771075-1) 
AMERICIUM 241 TARGET/NEUTRON REACTIONS 
HEDL evaluation of actinide cross sections for ENDF/B-V, 
3:16156 (HEDL-TME-77-54) 
AMERICIUM 242 TARGET/NEUTRON REACTIONS 
HEDL evaluation of actinide cross sections for ENDF/B-V, 
3:16156 (HEDL-TME-77-54) 
AMERICIUM 243 TARGET/NEUTRON REACTIONS 
HEDL evaluation of actinide cross sections for ENDF/B-V, 
3:16156 (HEDL-TME-77-54) 
AMETHOPTERIN 
See METHOTREXATE 
AMINES 
See also CATECHOLAMINES 
RHODAMINES 
AMINES/AGING 
Aging of silazane protective coating in vacuum, 3:14336 
AMINES/BIO ICAL ACCUMULATION 
Diffusional transport of toxic materials in membranes studied by 
fluorescence spectroscopy, 3:15934 
AMINES/QUANTITATIVE CHEMICAL ANALYSIS 
a quantitative determination of primary, secondary, and 
rtiary aromatic amines, 3:15550 (UCRL-Trans-11282) 
AMINOGLYCIDES 
See AMINES 
AMMONIA/CHEMICAL REACTIONS 
Qualitative analysis of atmospheric reactions between SO, and 
NHs, 3:15862 
AMMONIA/OXIDATION 
Ammonia oxidation on platinum promoted oxide catalysts, 3:14213 
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AMMONIA/PRODUCTION 
Ammonia —_ gas and petrochemicals from cattle feedlot 
manure, 3:14214 
Seattle solid waste ammonia project study. Final report, 3:15383 
(TID-22780) 
AMMONIA/RECOVERY 
Conversion of ammonia into bey and nitrogen by reaction 
with a sulfided catalyst oa 13738 
AMMONIUM COMPO IRROSIVE EFFECTS 
Electrochemical behavior a See. binary and polynary uranium 
alloys, 3:15504 
AMMONIUM HYDROXIDES/CORROSIVE EFFECTS 
Electrochemical behavior of some binary and polynary uranium 
alloys, 3:15504 
AMMONIUM NITRATES/CHEMICAL PREPARATION 
Air-water synthesis of ammonium nitrate, 3:15558 (UCRL-79895) 
AMMONIUM SULFATES/RECOVERY 
Using a hydrocyclone in an ammonium sulfate section, 3:13718 
AMMUNITION/MANUFACTURING 
Pollution caused by ammunition on (a bibliography 
with abstracts). Report for 1964-August 1977, 3:15845 (NTIS/ 
PS-77/0737) 
ANAEROBIC DIGESTION 
See also BIOGAS PROCESS 
ANAEROBIC DIGESTION/EQUIPMENT 
Design and engineering considerations in plug flow farm digesters: 
a ali analysis, 3:14204 


Calc-alkaline andesites within the Rio Grande rift, 3:14389 
ANDESITES/COMPRESSION STRENGTH 
a of rocks under high temperatures, 
il 


ANDESITES/MECHANICAL PROPERTIES 
ee, eee of rocks under high temperatures, 
| 
Fracture mechanism of hot dry rocks by bit, 3:14387 
ANDESITES/PHYSICAL PROPERTIES 
Fracture mechanism of hot dry rocks by bit, 3:14387 
Thermal fatigue tests on rocks, 3:16066 
ANDESITES EOLOGY 
—— characteristics of rocks under high temperatures, 
7 


ANDESITES/TENSILE PROPERTIES 
Dynamic characteristics of rocks under high temperatures, 


3:16067 
ANDESITES/THERMAL FATIGUE 
Thermal fatigue tests on rocks, 3:16066 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANIMAL CELLS 
See also SPLEEN CELLS 
TUMOR CELLS 
ANIMAL CELLS/BIOCHEMICAL REACTION KINETICS 
Lectin receptors and lectin resistance in Chinese hamster ovary 
cells, 3:15924 
ANIMAL CELLS/BIOCHEMISTRY 
Membrane toxicity, 3:15921 
Membrane transport of antifolates as a critical determinant of drug 
cytotoxicity, 3:15923 
ANIMAL CELLS/CELL PROLIFERATION 
Differences in lifespan and rate of turnover between 
phytohemagglutinin responsive cells of the bone marrow and of 
peripheral lymphoid organs (Mice), 3:16011 (RLO/2225/T16- 
5 


ANIMAL CELLS/CHROMOSOMAL ABERRATIONS 
Effects of cadmium on karyotype stability in Chinese hamster 
ovary cells. Progress report, July 1, 1976-June 30, 1977, 3:15953 
(LA-6983-PR) 
ANIMAL CELLS/LIFE SPAN 
Differences in lifespan and rate of turnover between 
phytohemagglutinin responsive cells of the bone marrow and of 
_—— lymphoid organs (Mice), 3:16011 (RLO/2225/T16- 


) 
ANIMAL CELLS/OSMOSIS 
Heavy metals and membrane functions of an alveolar epithelium, 


3:16012 
ANIMAL CELLS/RADIOSENSITIVITY 
Electron attachment to nitro compounds in liquid cyclohexane, 
3:15916 (CONF-770978-1) 
ANIMAL FEEDS 
See also FORAGE 
ANIMAL FEEDS/BIOLOGICAL EFFECTS 
Agronomic and animal feeding evaluations of thermoradiated 
sewage solids in New Mexico, 3:15981 (CONF-770108-) 
ANIMAL FEEDS/TESTING 
Agronomic and animal feeding evaluations of thermoradiated 
a solids in New Mexico, 3:15981 (CONF-770108-) 


(Argonne National Laboratory.) 
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ANL/COMPUTER CODES 
Argonne Code Center: compilation of program abstracts, 3:16306 
(ANL-741 1(Suppl.11)) 
ANNULAR CORE PULSE REACTOR 
See ACPR REACTOR 
ANORTHOSITES/HYDROTHERMAL ALTERATION 
Chemographic relations in the system NasCO3-CaCOs-AlOs- 
SiO2: plagioclase alteration in a sodium carbonated solution, 


3:14434 
ANORTHOSITES/METAMORPHISM 
Chemographic relations in the system NazCOs-CaCOs-Al.Os- 
SiO: _— alteration in a sodium carbonated solution, 
2144 


ANOXIA/BIOLOGICAL EFFECTS 
Some characteristics of in vitro: erythroid colony and burst- 
forming units (5*Fe tracer technique, mice), 3:15942 
ANTHRACENE/HYDROGENATION 
Investigation of coal solubility in anthracene oils, 3:13705 
ANTHRACITE/HYDROGENATION 
Investigations into characteristics and composition of coal 
hydrogenates, 3:13614 
ANTIBIOTICS 
See also CHLORAMPHENICOL 
PENICILLIN 
ANTIBIOTICS/TOXICITY 
Effects of neomycin on polyphosphoinositides in inner ear tissues 
and monomolecular films, 3:16026 
ANTIMONY/CHEMICAL ANALYSIS 
Distribution and migration of arsenic and antimony in the acid 
thermal water system, 3:14384 
ANTIMONY/DISTRIBUTION 
Distribution and migration of arsenic and antimony in the acid 
thermal water system, 3:14384 
ANTIMONY ALLOYS/CRYSTAL STRUCTURE 
Crystal structures of ternary compounds in the systems Ti(V)- 
Fe(Co,Ni)-Sn(Sb), 3:15454 (SAND-77-6019) 
ANTIMONY COMPOUNDS/CRYSTAL FIELD 
Pressure dependence of crystal field splitting in Pr pnictides and 
chalcogenides, 3:15534 (SAND-77-2012C) 
ANTIMONY OXIDES/ABSORPTION SPECTROSCOPY 
Determination of antimony trioxide in fire-retardant conveyor 
belts, 3:15545 
ANTIMONY OXIDES/POLAROGRAPHY 
Determination of antimony trioxide in fire-retardant conveyor 
belts, 3:15545 
ANTINEOPLASTIC DRUGS/DIFFUSION 
Membrane transport of antifolates as a critical determinant of drug 
cytotoxicity, 3:15923 
ANTINEOPLASTIC DRUGS/TOXICITY 
Membrane transport of antifolates as a critical determinant of drug 
cytotoxicity, 3:15923 
APARTMENT BUILDINGS/HEATING OILS 
Development of the market for heating oil EL in the living room 
sector, 3:15312 
APATITES/FORMATION FREE ENTHALPY 
Thermodynamic data for —. fluorpargasite, fluorapatite, 
and fluorphlogopite, 3:14426 
APPALACHIA/OIL SHALE DEPOSITS 
Devonian-Ohio shale productive potential, 3:15189 
APPARATUS 
See EQUIPMENT 
APPLIANCES 
See also AIR CONDITIONERS 
REFRIGERATORS 
WATER HEATERS 
APPLIANCES/ENERGY EFFICIENCY 
Residential energy use to the Year 2000: a regional analysis, 
3:15130 (ORNL/CON-17) 
AQUATIC ECOSYSTEMS/THERMAL POLLUTION 
Distribution and abundance of submerged aquatic macrophytes in 
a reactor cooling reservoir, 3:16000 (DP-MS-77-99) 
AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also CRUSTACEANS 
FISHES 
MOLLUSCS 
Uptake and clearance of petroleum hydrocarbons in the ringed 
seal, Phoca hispida, 3:16018 
AQUEOUS SOLUTIONS/SOUND WAVES 
Hypersonic sound velocities in aqueous salt solutions, 3:16181 
AQUIFERS/WATER POLLUTION 
Utility analysis for the urban growth inside the recharge zones of 
the groundwater resources of San Antonio, Texas. Completion 
report, 1 September 1975-30 April 1977, 3:15895 (PB-268788) 
ARAB REPUBLIC OF EGYPT 
See EGYPTIAN ARAB REPUBLIC 
ARC WELDING 
Development of an automatic all position welding method for 
medium diameter pipes (PWR), 3:14666 


ASHES/STORAGE 


ARCTIC REGIONS/GEOPHYSICAL SURVEYS 
Applications of geophysical techniques in permafrost regions, 
3:16061 


ARGON/ABSORPTIVITY 
Absorption of thermal radiation by layers of condensed gases, 
3:16117 (LA-tr-77-59) 
ARGON 36/ISOTOPE SEPARATION 
Liquid-vapor isotope fractionation factors in argon-krypton binary 
mixtures, 3:15574 
ARGON 40/ISOTOPE SEPARATION 
Liquid-vapor isotope fractionation factors in argon-krypton binary 
mixtures, 3:15574 
ARGON 40 REACTIONS/COULOMB EXCITATION 
Classical-limit S-matrix for heavy ion scattering (S matrix), 
3:16160 (LBL-5825) 
ARGONNE NATIONAL LABORATORY 


See ANL 
ARID LANDS/AGRICULTURE 
Feed an food from desert environments (Controlled 
environmental agricultural technology), 3:15879 (LBL-6182) 
ARID LANDS/RESEARCH PROGR RAMS 
Feed an food from desert environments (Controlle 
environmental agricultural technology), 3:15879 <LBL- 6182) 
ARID LANDS/WATER RESOURCES 
Feed an food from desert environments (Controlled 
environmental agricultural technology), 3:15879 (LBL-6182) 
ARKANSAS/WATER RESOURCES 
Use of water in Arkansas, 1975. Water resources summary No. 9, 
3:14222 (PB-268637) 
ARKANSAS POWER-LIGHT-1 REACTOR 
See ARKANSAS-1 REACTOR 
ARKANSAS-1 REACTOR/REACTOR OPERATION 
Annual operating report: January-December 1976, 3:14750 
(DOCKET-503 13-798) 
AROMATICS 
See also BENZENE 
CONDENSED AROMATICS 
STILBENE 
AROMATICS/HYDROGENATION 
Applied research and evaluation of process concepts for 
liquefaction and gasification of western coals. Quarterly 
progress report, January-March 1977, 3:13631 (FE-2006-7) 
AROMATICS/LIQUID COLUMN CHROMATOGRAPHY 
Characterization of coal liquids by high resolution liquid 
chromatography and mass spectrography, 3:13733 
AROMATICS/MASS SPECTROSCOPY 
Characterization of coal liquids by high resolution liquid 
chromatography and mass spectrography, 3:13733 
AROMATICS/THERMAL CRACKING 
Processing of tar and of its fraction by cracking, 3:13717 
ARSENIC/CHEMICAL ANALYSIS 
Distribution and migration of arsenic and antimony in the acid 
thermal water system, 3:14384 
ARSENIC/DISTRIBUTION 
Distribution and migration of arsenic and antimony in the acid 
thermal water system, 3:14384 
ARSENIC/HEALTH HAZARDS 
Health aspects of burning coal with a high arsenic content. I. 
Arsenic in hair, urine, and blood in children residing in a 
polluted area, 3:15970 
Health aspects of burning coal with a high arsenic content. II. 
Hearing changes in exposed children, 3:16030 
ARSENIC/REMOVAL 
Clean fuels from coal by the Battelle hydrothermal coal process, 
3:13613 
ARSENIC/X-RAY FLUORESCENCE ANALYSIS 
Comparison of minimum detectable limits among x-ray 
spectrometers, 3:15868 
ARSENIC FLUORIDES/PHOTOCHEMISTRY 
ESR evidence for the formation of the NF(3+-) radical cation as 
an intermediate in the syntheses of NF4(+-) salts by low 
temperature uv-photolysis. Technical report no. 9, 1 Feb-30 Jun 
77, 3:15592 (AD-A-042911) 
ASBESTOS/TOXICITY 
Cell membranes in cytotoxicity, 3:16013 
ASHES 
See also FLY ASH 
ASHES/AGGLOMERATION 
Coal burning arrangement (Patent; method for producing hot, 
desulfurized, fly-ash-free flue gases), 3:13846 
ASHES/MATERIALS HANDLING 
Ash handling, storage, and utilization, 3:14554 
ASHES/REMOVAL 
Coal gasification valves. Phase I. Annual report, 29 May 1976-31 
May 1977, 3:13644 (FE-2355-20) 
Process for gasifying coal or other carbon containing material 
(Patent), 3:13656 
ASHES/STORAGE 
Ash handling, storage, and utilization, 3:14554 





ASHES/USES 


Sa 

Ash handlin: ene oe and utilization, 3:14554 
ASHES, WASTE UTILIZATION 

Thermal insulation ai’ based on mineral wool made from 

wer station ash, 3:13744 

ASPHALTENES/HYDROCRACKING 

Coal liquefaction process (Patent), 3:13710 
ASPHALTENES/HYDROGENATION 

saa. process (Patent), 3:13710 


See NEOPLASMS 
ATOM-ATOM COLLISIONS/EXCITATION 
ba treatment of Penning ionization and excitation transfer, 
716114 
ATOM-ATOM COLLISIONS/IONIZATION 
Formation processes and secondary emission coefficients for H™ 
production on alkali-coated surfaces, 3:16110 (UCRL-80098) 
bar treatment of Penning ionization and excitation transfer, 
716114 
ATOM-ATOM COLLISIONS/SECONDARY EMISSION 
Formation processes and secondary emission coefficients for H™ 
production on alkali-coated surfaces, 3:16110 (UCRL-80098) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC CLOUDS 
See RADIOACTIVE CLOUDS 
ATOMIC ENERGY CONTROL/REVIEWS 
Historical survey of nonproliferation policies, 3:14149 
ATOMIC ENERGY LAWS 
25 years of nuclear legislation (Spain), 3:14759 
Views on reform and strengthening of the nuclear energy 
administrative structure (Japan), 3:14758 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMS/DE-EXCITATION 
Two-atom interaction in the dynamical operator treatment, 
3:16119 
ATP 
(Adenosine triphosphate.) 
ATP/BIOCHEMICAL REACTION KINETICS 
Lead actions on sodium-plus-potassium-activated 
adenosinetriphosphatase from electroplax, rat brain, and rat 
kidney, 3:15932 
ATP-ASE/BIOCHEMICAL REACTION KINETICS 
Lead actions on sodium-plus-potassium-activated 
adenosinetriphosphatase from electroplax, rat brain, and rat 
kidney, 3:15932 
AUDITORY ORGANS/PHYSIOLOGY 
Effects of neomycin on polyphosphoinositides in inner ear tissues 
and monomolecular films, 3:16026 
AUGER MINING/MINING EQUIPMENT 
Research and application of augering in thin seams, 3:13802 
AURORAE/MATHEMATICAL MODELS 
Numerical modeling of aurora Volume I of the calendar year 1975 
annual report to the Defense Nuclear Agency. Interim report, 
3:16090 (AD-A-043259) 
AURORAE/SOUND WAVES 
Ss713) infrasonic waves in the auroral zone, 3:16092 (N-77- 
1 
AURORAL ELECTROJETS 
See ELECTROJETS 
AURORAL SUBSTORMS 
See MAGNETIC BAYS 
AUSTRALIA/COAL RESERVES 
Coal resources in the German Creek formation in the Oaky Creek 
area, South Central Bowen Basin, 3:13757 
AUTOMOBILE EXHAUST REACTORS 
See AFTERBURNERS 
AUTOMOBILES/CATALYTIC CONVERTERS 
Catalytic converter bypassers foiled, 3:15159 
AUTOMOBILES/DATA COMPILATION 
Characteristics of transportation modes, 3:15120 (ORNL-5320) 
AUTOMOBILES/EXHAUST GASES 
Automobile exhaust emission surveillance analysis of the FY 1974 
program, 3:15413 (PB-268782) 
Heavy-metal pollution from automotive emissions and its effect on 
roadside soils and pasture species in New Zealand, 3:15860 
Investigation of fuel economy potential of six 1976-model vehicles, 
3:15402 (BERC/RI-77/5) 
Method for removing nitrogen oxide, carbon monoxide and 
hydrocarbons from exhaust gases (Patent), 3:15417 
AUTOMOBILES/FUEL CONSUMPTION 
Control of highway vehicles for minimum fuel consumption over 
varying terrain, 3:15329 
AUTOMOBILES/FUEL ECONOMY 
oo A. tire rolling resistance on vehicle fuel consumption, 
1 
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Investigation of fuel economy potential of six 1976-model vehicles, 
3:15402 (BERC/RI-77/5) 
AUTOMOBILES/GASEOUS WASTES 
Catalyst for the removal of nitrogen oxides from waste gas and 
method for its use (Patent), 3:14546 
AUTOMOBILES/HEAT ENGINES 
Device for the conversion of thermal energy into mechanical 
energy (Patent), 3:15393 
AUTOMOBILES/HYDROGEN STORAGE 
Hydrogen production, storage, and conversion for electric utility 
and transportation applications, 3:14186 
AUTOMOBILES/INTEI AL COMBUSTION ENGINES 


Process and equipment for the addition of additional liquids in 
internal combustion engines (Patent), 3:15421 
AUTOMOBILES/LEAD-ACID B. ES 
Battery charger with automatic switch-off, 3:15049 
AUTOMOBILES/LUBRICATING OILS 
Synthetic automotive engine oils from a consultant's experience, 
3:15422 


AUTOMOBILES/MECHANICAL TRANSMISSIONS 
Car drive (Patent), 3:15405 
Process and device for a sequential exchange applicable as an 
energy converter or an infinitely variable gear (Patent), 3:15406 
AUTOMOBILES/TIRES 
Effects of tire rolling resistance on vehicle fuel consumption, 
3:15404 
AUTOMOTIVE FUELS 
See also HYDROGEN FUELS 
AUTOMOTIVE FUELS/AVAILABILITY 
100 years of fuels for Otto-engines, 3:13936 
AUTOMOTIVE FUELS/GASIFICATION 
Device for the gasification of liquid fuels, 3:15390 
AUTOMOTIVE FUELS/MIXING 
Process and equipment for the addition of additional liquids in 
internal combustion engines (Patent), 3:15421 
AXONS 
See NERVE CELLS 
AZIDES/GENETIC EFFECTS 
Induction and selection of specific gene mutations in Hordeum 
and Pisum, 3:15954 (RLO/2221/T2-34) 


BABCOCK AND WILCOX STANDARD REACTOR 
See BW STANDARD REACTOR 
BACTERIA 
See also RHODOPSEUDOMONAS 
BACTERIA/BIOCHEMICAL REACTION KINETICS 
Isolated photochemical reaction centers from bacteriochlorophyll 
b - containing organisms, 3:15914 (BNL-23306) 
BACTERIA/BI EMISTRY 
Penicillin-tinding proteins of bacteria (Bacillus subtilis, 
Escherichia coli, Staphylococcus aureus), 3:15926 
BACTERIA/PHOTOCHEMICAL REACTIONS 
Isolated photochemical reaction centers from bacteriochlorophyll 
b - containing organisms, 3:15914 (BNL-23306) 
BACTERIA/RADIOSTERILIZATION 
Sludge irradiation: bacteriology and parasitology, 3:15979 
(CONF-770108-) 
BACTERIOPHAGES/BIOLOGICAL RADIATION EFFECTS 
Characterization of ionizing radiation damage in DNA. Final 
report, February 1, 1977-September 30, 1977 (Gamma radiation, 
fast neutrons, uv radiation), 3:15983 (COO/4340-1) 
BACTERIOPHAGES/ELECTRON MICROSCOPY 
Electron microscopic studies of bacteriophage M13 DNA 
replication (Escherichia coli), 3:15955 
BAGASSE/COMBUSTION 
Ecostatic cane processing system prototype phase. Final report, 
3:14217 (PB-268121) 
BALANCES/DATA ACQUISITION SYSTEMS 
Study of coal reactivities. Annual report, June 1, 1976-May 31, 
1977, 3:13645 (FE-2368-4) 
BALANCES/DESIGN 
Study of coal reactivities. Annual report, June 1, 1976-May 31, 
1977, 3:13645 (FE-2368-4) 
Study of coal reactivities. Quarterly report, December 1-February 
28, 1977, 3:13724 (FE-2368-3) 
BANACH SPACE/DIFFERENTIAL EQUATIONS 
Second order differential equations in Banach space, 3:16310 
(CONF-770699-1) 
BARGES 
See also SHIPS 
BARGES/DATA COMPILATION 
Characteristics of transportation modes, 3:15120 (ORNL-5320) 
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BARIUM/ECOLOGICAL CONCENTRATION 
Trace elements in the terrestrial environment of a coal-fired 
powerhouse, 3:15884 (DP-1475) 
BARIUM/REMOVAL 
bea a from coal by the Battelle hydrothermal coal process, 
713613 
BARIUM/X-RAY FLUORESCENCE ANALYSIS 
Comparison of minimum detectable limits among x-ray 
spectrometers, 3:15868 
BARLEY/MUTATIONS 
Induction and selection of specific gene mutations in Hordeum 
and Pisum, 3:15954 (RLO/2221/T2-34) 
BARYONS/FORM FACTORS 
— form of hadronic form factors in the quark model, 
716137 


BASALT/MAGNETIC SUSCEPTIBILITY 
Field measurements of apparent Curie temperatures in a cooling 
basaltic lava lake, Kilauea Iki, Hawaii, 3:16059 
BASALT/TEMPERATURE MEASUREMENT 
Field measurements of apparent Curie temperatures in a cooling 
basaltic lava lake, Kilauea Iki, Hawaii, 3:16059 
BASEBALL DEVICES/BEAM OPTICS 
Microcomputer-based pellet trajectory guidance system for the 
Baseball II-T experiment, 3:16280 (UCRL-79685) 
BASEBALL DEVICES/FUEL INJECTION SYSTEMS 
Microcomputer-based pellet trajectory guidance system for the 
Baseball II-T experiment, 3:16280 (UCRL-79685) 
BASF-1 REACTOR/ENGINEERED SAFETY SYSTEMS 
Public notice of recommendations made by the Reaktor- 
Sicherheitskommission. Recommendation of the Reactor Safety 
Commission on its 112th meeting on April 28th, 1976 and its 
118th meeting on November 10th, 1976. Kernkraftwerk BASF: 
Site BASF-Centre; safety concept preamble, 3:14653 
BASF-1 REACTOR/REACTOR SAFETY 
Public notice of recommendations made by the Reaktor- 
Sicherheitskommission. Recommendation of the Reactor Safety 
Commission on its 112th meeting on April 28th, 1976 and its 
118th meeting on November 10th, 1976. Kernkraftwerk BASF: 
Site BASF-Centre; safety concept preamble, 3:14653 
BASF-2 REACTOR/ENGINEERED SAFETY SYSTEMS 
Public notice of recommendations made by the Reaktor- 
Sicherheitskommission. Recommendation of the Reactor Safety 
Commission on its 112th meeting on April 28th, 1976 and its 
118th meeting on November 10th, 1976. Kernkraftwerk BASF: 
Site BASF-Centre; safety concept preamble, 3:14653 
BASF-2 REACTOR/REACTOR SAFETY 
Public notice of recommendations made by the Reaktor- 
Sicherheitskommission. Recommendation of the Reactor Safety 
Commission on its 112th meeting on April 28th, 1976 and its 
118th meeting on November 10th, 1976. Kernkraftwerk BASF: 
Site BASF-Centre; safety concept preamble, 3:14653 
BASF-INDUSTRIEKERNKRAFTW,. REACTOR-2 
See BASF-2 REACTOR 
BATTELLE COAL-CLEANING PROCESS 
See BATTELLE HYDROTHERMAL COAL PROCESS 
BATTELLE HYDROTHERMAL COAL PROCESS/ 
FLOWSHEETS 
= fuels from coal by the Battelle hydrothermal coal process, 
13613 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY CHARGERS 
See also SOLAR BATTERY CHARGERS 
BATTERY CHARGERS/CONTROL SYSTEMS 
Precise charging control for accumulators, 3:15025 
BATTERY CHARGERS/ELECTRONIC CIRCUITS 
Automatic accumulator charger with a constant current 
charcteristic, 3:15022 
Thyristor charger of accumulators (0.4 to 10 A, 0 to 16 V), 
3:15051 
Universal rapid-charging unit for model aircraft batteries. II, 
15048 
BATTERY CHARGERS/MAINTENANCE 
~~ rapid-charging unit for model aircraft batteries. II, 
15048 
BATTERY CHARGERS/TRANSISTOR SWITCHING 
CIRCUITS 
Battery charger with automatic switch-off, 3:15049 
BATTERY SEPARATORS/COMPARATIVE EVALUATIONS 
Low temperature alkaline battery separators (Polyethylene, 
polypropylene, PVA, cellophane), 3:15038 
BATTERY SEPARATORS/FABRICATION 
Separator for an electrochemical generator (Patent), 3:15046 
BEAM BUNCHERS/EFFICIENCY 
High efficiency buncher for linac, 3:15772 (AECL-5677) 
BEAM BUNCHERS/OPERATION 
Adjustment of a double drift harmonic buncher and bunch shape 
measurements, 3:15771 (AECL-5677) 


BI-GAS PROCESS/PILOT PLANTS 


BEAM FOCUSING MAGNETS/DESIGN 
Design and development of permanent magnet quadrupoles for 
ion linacs, 3:15782 (AECL-5677) 
BEAM MONITORS/DESIGN 
Emittance measuring unit for 100% duty factor linac injector 
beams, 3:15779 (AECL-5677) 
Recent developments in microwave beam-position monitors at 
SLAC, 3:15777 (AECL-5677) 
BEAM STRIPPERS/FAILURES 
Alternatives to thin film carbon foils for use in stripping heavy ion 
beams, 3:15786 (LA-6850-5) 
BEAM-PLASMA SYSTEMS/BEAM CURRENTS 
Generation of current as a result of interaction between a beam of 
accelerated multicharge ions and plasma, 3:16207 (BNL-tr-655) 
BEAM-PLASMA SYSTEMS/BEAM TRANSPORT 
Propagation of a heavy ion beam in gas-filled reactor, 3:16199 
(UCRL-80320) 
BEAM-PLASMA SYSTEMS/EMISSION SPECTRA 
Coherent radiation from an intense relativistic electron beam 
rotating in a background plasma, 3:16219 
BEAM-PLASMA SYSTEMS/HOSE INSTABILITY 
Stable propagation of an electron beam in gas, 3:16218 (UCRL- 
79886 


BEAM-PLASMA SYSTEMS/PARAMETRIC INSTABILITIES 
Simulations of nonlinearly stabilized beam-plasma interactions, 
6220 


BEAM-PLASMA SYSTEMS/TWO-STREAM INSTABILITY 
Stable propagation of an electron beam in gas, 3:16218 (UCRL- 


886) 
BENZENE/CHEMISORPTION 
Adsorption of benzene on the Pt(111) surface studied by low- 
energy electron diffraction intensity measurements and 
quantitative Auger electron spectroscopy, 3:15583 
BENZOPHENONE/PHOTOCHEMISTRY 
Hydrogen-transfer and charge-transfer in photochemical 
reactions. Progress report, October 1, 1976-September 31, 1977, 
3:15593 (COO-3118-12) 
BERYLLIUM/ECOLOGICAL CONCENTRATION 
Trace elements in the terrestrial environment of a coal-fired 
powerhouse, 3:15884 (DP-1475) 
BERYLLIUM/EQUATIONS OF STATE 
Equation of state of beryllium, 3:15452 (UCRL-52323) 
BERYLLIUM/REMOVAL 
Clean fuels from coal by the Battelle hydrothermal coal process, 
3:13613 
BERYLLIUM ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Growth of second phase particles in a copper-beryllium alloy. 
Final technical report, 3:15451 (UCRL-13758) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BEVERAGES/CARCINOGENESIS 
Epidemiology of bladder cancer. A second look, 3:15966 
BEZNAU-1 REACTOR/DISTRICT HEATING 
Nuclear district heating (project study TRANSWAAL), 3:14771 
BEZNAU-2 REACTOR/DISTRICT HEATING 
Nuclear district heating (project study TRANSWAAL), 3:14771 
BF3 COUNTERS/PERFORMANCE 
Measurements of streaming neutrons on nuclear ship ‘Mutsu’ by a 
two-detector-method, 3:14880 
BIBLIS-A REACTOR/CONSTRUCTION 
Experience with the construction and operation of the 1200-MW 
Biblis ‘A’ nuclear power plant, 3:14681 
BIBLIS-A REACTOR/ELECTRIC GENERATORS 
First year of operation of the world’s largest tandem-compound 
turbine-generator, 3:14850 
BIBLIS-A REACTOR/REACTOR OPERATION 
Experience with the construction and operation of the 1200-MW 
Biblis ‘A’ nuclear power plant, 3:14681 
BIBLIS-A REACTOR/REACTOR PROTECTION SYSTEMS 
Common mode failures of nuclear power plant safety systems. 
Results of a reliability analysis for Biblis A, 3:14650 
BIBLIS-A REACTOR/STEAM TURBINES 
First year of operation of the world’s largest tandem-compound 
turbine-generator, 3:14850 
BICYCLES/DATA COMPILATION 
Characteristics of transportation modes, 3:15120 (ORNL-5320) 
BICYCLES/OWNERSHIP 
Characteristics of transportation modes, 3:15120 (ORNL-5320) 
BI-GAS PROCESS/BENCH-SCALE EXPERIMENTS 
Gas generator research and development: BI-GAS process. 73rd 
monthly progress report for the period September 1977, 3:13623 
(FE-1207-36) 
BI-GAS PROCESS/PILOT PLANTS 
BI-GAS pilot plant program. Interim report, July-September 
1976, 3:13622 (FE-1207-25) 
Coal conversion and utilization. 1976 technical report, 3:13621 
(ERDA-77-86) 





BI-GAS PROCESS/PROCESS DEVELOPMENT UNITS 


Gas generator research and development: BI-GAS process. 73rd 
monthly progress report for the period September 1977, 3:13623 
(FE-1207-36) 

BI-GAS PROCESS/PROCESS DEVELOPMENT UNITS 

Gas generator research and development: BI-GAS process. 73id 
monthly progress report for the period September 1977, 3:13623 
(FE-1207-36) 

BIKINI/RADIATION MONITORING 

Biogeochemistry of Transuranics, Bikini. Annual progress report, 
26 February 1976-25 February 1977 (Pu and Am separation 
from large water volumes), 3:15906 (RLO-2225-T 18-20) 

BINARY STARS/STAR MODELS 

Using the method of orthogonal collocation for certain three- 
dimensional problems of stellar structure. Technical summary 
report, 3:16080 (AD-A-042728) 

BIOGAS PROCESS 

Comprehensive gasification process for energy recovery from 

cellulosic wastes, 3:14251 (CONF-770222-1) 
BIOLOGICAL INDICATORS 

Microbiological and biochemical tests as indicators of the soil 
formation on the waste heap of the mine Lotta-Maria in the 
north Bohemian brown coal basin, 3:13749 

BIOMASS 

(All growing organic matter such as plants, trees, grasses, and algae.) 

See also PLANTS 
BIOMASS/ANAEROBIC DIGESTION 

Biomass as an energy mechanism, 3:14271 

Economics of SNG production by anaerobic digestion of specially 
grown plant matter, 3:14266 

Environmental impact of solid waste and biomass conversion-to- 
energy processes, 3:14268 

BIOMASS/BIOCONVERSION 

Biologic conversion of light energy into chemical or electrical 
energy, 3:14254 

Clean fuels from biomass and wastes, 3:14255 

BIOMASS/COMBUSTION 
Thermal processing of biomass materials (Literature survey), 
3:14272 

BIOMASS/ENERGY CONVERSION 

Biomass and wastes as energy resources: update, 3:14256 

Biomass as a long range source of hydrocarbons, 3:14257 
BIOMASS/ENERGY SOURCES 

Energy from biomass: some general reflections, 3:14267 
BIOMASS/FERMENTATION 

Use of ethanol-gasoline mixtures for automotive fuel, 3:14212 
BIOMASS/GASIFICATION 

Rotary kiln gasification of biomass and municipal wastes, 3:14205 

Steam gasification of biomass, 3:14252 (COO/4124-2) 
BIOMASS/PHOTOSYNTHESIS 

Solar energy: perspective and prospects, 3:15230 
BIOMASS/PRODUCTION 

Agronomic potential for biomass production, 3:14270 

Clean fuels from biomass and wastes, 3:14255 
BIOMASS/PRODUCTIVITY 

Biomass as a long range source of hydrocarbons, 3:14257 

— of plant photosynthesis through genetic engineering, 

1425 


BIOMASS/PYROLYSIS 
Sa of biomass materials (Literature survey), 
BIOMASS PLANTATIONS/FEASIBILITY STUDIES 
Biomass and wastes as energy resources: update, 3:14256 
Biomass as a long range source of hydrocarbons, 3:14257 
Clean fuels from biomass and wastes, 3:14255 
Economics of SNG production by anaerobic digestion of specially 
grown plant matter, 3:14266 
— — demand on land for biomass production, 
21425 
Systems analysis of bioconversion with microlagae, 3:14261 
Waterhyacinth biomass yield potentials, 3:14260 
BIOMASS PLANTATIONS/LAND USE 
Future competitive demand on land for biomass production, 
3:14258 
BIOMEDICAL RADIOGRAPHY/DIAGNOSTIC TECHNIQUES 
Detectability in the presence of computed tomographic 
reconstruction noise, 3:15985 (LA-UR-77-2080) 
BIOTITE/GEOBAROMETRY 
— and biotite as geobarometers in granitoid rocks, 
714437 
BIRDS/SAFETY 
Constructing electric distribution lines for raptor protection 
(Protection of birds of prey), 3:14578 
BITTER SPAR 
See DOLOMITE 
BITUMENS 
See also COAL TAR 
BITUMENS/CLASSIFICATION 
Petrology, classification and genesis of solid oil bitumens, 3:13870 


ERA Vol. 3, No. 7 


BITUMENS/PETROLOGY 
Petrology, classification and 
BITUMENS/SOLVENT 
Parameters and mechanisms in the solvent extraction of mined 
athabasca oil sand, 3:14015 
BITUMINOUS COAL/COMBUSTION 
Sorting, milling and combustion of bituminous coal in large-scale 
steam generators, 3:13848 
BITUMINOUS COAL/DESULFURIZATION 
Possibilities of coal desulfurization during preparation, 3:13612 
BITUMINOUS COAL/MILLING 
Sorting, milling and combustion of bituminous coa! in large-scale 
steam generators, 3:13848 
BITUMINOUS COAL/PRODUCTION 
Coal, 3:13780 
BITUMINOUS COAL/PYROLYSIS 
Applied research and evaluation of process concepts for 
po eee oh and gasification of western coals. Quarterly 
ge) rt, January-March 1977, 3:13631 (FE-2006-7) 
BI NOUS C COAL/SORTING 
Sorting, milling and combustion of bituminous coal in large-scale 
steam generators, 3:13848 
BLACK S. /CHEMICAL COMPOSITION 
Characterization and analysis of Devonian shales as related to 
release of gaseous h a 3:13956 (ORO-5205-4) 
BLACK SHALES/GE MISTRY 
Characterization of the comue gas shales, 3:13955 (MLM- 
2475(OP)) 
BLACK SHALES/HYDRAULIC FRACTURING 
Energy from i be situ processing of Antrim oil shale. Monthly 
technical ess report, October 1977, 3:14013 (FE- 2346-17) 
BLACK SHA 'E /IN-SITU PROCESSING 


enesis of solid oil bitumens, 3:13870 
CTION 


—_ y from in situ processing of Antrim oil shale. Monthly 
echnical progress report, October 1977, 3:14013 (FE.2346-17) 

BLACK SHALE. /PHYSICAL PROPERTIES 

Characterization and analysis of Devonian shales as related to 

release of gaseous hydrocarbons, 3:13956 (ORO-5205-4) 

BLADDER/NEOPLASMS 
Epidemiology of bladder cancer. A second look, 3:15966 
LANKETS B DING) 


REE 
See BREEDING BLANKETS 
LOOD 


See also BLOOD CELLS 
BLOOD/MONITORING 
Evaluation of carbon monoxide in blood samples from the second 
health and nutrition survey. Progress report No. 1, 3:15908 
(COO-4023-1) 
BLOOD CELLS 
See also ERYTHROCYTES 
LEUKOCYTES 
BLOOD CELLS/COLONY FORMATION 
Competitive effects of erythropoietin and colony stimulating 
factor, 3:15967 (CONF-770986-1) 
BLOOD CELLS/GROWTH 
Cell-factor interaction in populations of normal and leukemic 
blood cells, 3:15947 
BLOOD FORMATION 
Colony-forming unit, megakaryote (CFU-m): its use in elucidating 
the kinetics and humoral control of the megakaryocytic 
committed progenitor cell compartment, 3:15943 
In vivo colony forming unit * rc sizes in hypertransfused 
SI/SI/sup q/ mice, 3:15939 
Physical separation of the cycling and noncycling compartments 
of murine hemopoietic stem cells, 3:15989 
Relationships between early hemopoietic progenitor cells 
determined by correlation analysis of their numbers in 
individual spleen colonies, 3:15941 
Some characteristics of in vitro: erythroid colony and burst- 
forming units (°°Fe tracer technique, mice), 3:15942 
BLOOD FORMATION/BIOLOGICAL RADIATION EFFECTS 
Characterization of bone marrow and lymph node repopulating 
cells by transplanting mononuclear cells into radiated dogs 
(Lethally irradiated dogs), 3:15990 
BLOOD FORMATION/FEEDBACK 
Negative and positive feedback control of the committed 
granulocytic stem cell compartment (Role of humoral agents in 
colony stimulating activities), 3:15944 
BLOOD FORMATION/HOMEOSTASIS 
—— regulation of eosinophil granulocytopoiesis (Mice), 
715938 
Negative and positive feedback control of the committed 
granulocytic stem cell compartment (Role of humoral agents in 
colony stimulating activities), 3:15944 
Recognition of hemopoietic progenitors, 3:15940 
Regulatory role of the macrophage in normal and neoplastic 
hemopoiesis (Mice), 3:15937 
BLOOD FORMATION/IMMUNE REACTIONS 
Immunologic approach to cell cycle analysis of the stem cell 
(Rabbits), 3:15936 
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BLOOD FORMATION/STIMULATION 
os nea of eosinophil granulocytopoiesis (Mice), 
15 
BLOOD SERUM/CHEMICAL ANALYSIS 
Post-synthetic modification of human alpha-fetoprotein revealed 
by isoelectric focusing controls its immunosuppressive potency, 
3:15915 (CONF-770860-3) 
BLOWDOWN/HEAT TRANSFER 
Quarterly progress report on blowdown heat transfer separate- 
effects program for April-June 1977 (PWR), 3:14894 (ORNL/ 
NUREG/TM-134) 
BLOWDOWN/TEST FACILITIES 
Quarterly progress report on blowdown heat transfer separate- 
effects program for April-June 1977 (PWR), 3:14894 (ORNL/ 
NUREG/TM-134) 
BLOWERS/DESIGN 
Martins Creek S.E.S. 800-MW Units 3 and 4: design and operating 
rience with axial-flow FD and ID fans, 3:14514 
BLOWERS/OPERATION 
Martins Creek S.E.S. 800-MW Units 3 and 4: design and operating 
experience with axial-flow FD and ID fans, 3:14514 
BLOWERS/PERFORMANCE TESTING 
Martins Creek S.E.S. 800-MW Units 3 and 4: design and operating 
experience with axial-flow FD and ID fans, 3:14514 
BOILER FUEL/DESULFURIZATION 
Process for fuel production (Patent; coal, fuel oil, and water), 


3:14220 
BOILERS/AIR POLLUTION CONTROL 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume I. 
Youngstown Sheet and Tube Company, Campbell Works - coke 
oven gas desulfurization. Final report, 3:15847 (PB-268954) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume II. PPG 
Industries, Inc., Barberton Plant. Final report, 3:15848 (PB- 
268955) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO 
regulations for industrial boilers and processes. volume iii. 
Republic Steel Corporation, Cleveland district plant. Final 
report, 3:15849 (PB-268956) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO. 
regulations for industrial boilers and processes. Volume VI. 
Mead Corporation, Chillicothe Mill. Final report, 3:15852 (PB- 
268959) 

BOILERS/CONTROL EQUIPMENT 

Operational startup of the D. Bruce Mansfield Plant, Unit |: 

furnace draft controls, 3:14506 
BOILERS/CORROSION 

Factors influencing formation of alkali sulfates in fossil fuel 

combustion, 3:15605 (MERC/RI-77/5) 
BOILERS/DESIGN 

Design guidelines for energy conserving systems. Final report, 
3:15264 (PB-268989) 

Large utility boilers: experience and design trends, 3:14497 

BOILERS/EFFICIENCY 
Coal conversion and utilization. 1976 technical report, 3:13621 
(ERDA-77-86) 
BOILERS/ENERGY SOURCES 
Electric boiler for the generation of steam and hot water, 3:15297 
BOILERS/FEEDWATER 

Reverse osmosis: ultrafiltration membrane processes 1976, 3:14460 

Role of reverse osmosis in producing high-pressure boiler feed, 
3:14469 

BOILERS/FOULING 

Factors influencing formation of alkali sulfates in fossil fuel 
combustion, 3:15605 (MERC/RI-77/5) 

Study of the mineral matter distribution in pulverized fuel coals 
with respect to slag deposit formation in boiler furnaces: Phase 
1. Interim report, October-December 1976, 3:13723 (FE-2316-3) 

BOILERS/IMPLOSIONS 
Furnace implosions and explosions, 3:14499 
BOILERS/OPERATION 

Method of firing coal boiler to produce secondary fuel gas 
(Patent), 3:13847 

Technical rules for boilers (TRD). Air pollution, noise abatement, 
and water protection (regulations of Government and Laender), 
3:14539 

BOILERS/PERFORMANCE 

Analysis of alkali metal boiler for fluidized bed applications, 
3:14476 (ORNL/TM-6016) 

a shop-assembled boilers for coal and oil firing, 

:14507 

NO/sub x/ reduction and performance optimization for three 400- 

MW tangentially-fired boilers, 3:14560 


BORON/REMOVAL 


Unique approach to a combined-cycle unit. Part II. Turbine 
exhaust gas boiler, 3:14505 
BOILERS/PERFORMANCE TESTING 
Effect of reduced boiler water temperature on cycle efficiency, 
3:15301 (BNL-50712) 
BOILERS/POLLUTION CONTROL EQUIPMENT 
Air conservation, 3:15719 (PB-269064-T/SL) 
BOILERS/POLLUTION LAWS 
Technical rules for boilers (TRD). Air pollution, noise abatement, 
and water protection (regulations of Government and Laender), 


3:14539 
BOILERS/POLLUTION REGULATIONS 
Technical rules for boilers (TRD). Air pollution, noise abatement, 
a7 — protection (regulations of Government and Laender), 
145 
BOILERS/SURFACE CLEANING 
a a chemical cleanin ng of a once-through boiler, secondary 
theater, and — 14517 
BOILI G DETECTIO 
Device for tuning aes acoustic control system to detect liquid- 
metal coolant boiling, 3:14749 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BOLTS 
See FASTENERS 
BOLTZMANN-VLASOV EQUATION/INTEGRALS 
Integration of the Vlasov equation in configuration space 
(Boundary conditions, one-, two-, and three-dimensional 
calculations), 3:16184 
BONE MARROW/BIOLOGICAL RADIATION EFFECTS 
Changes in human bone marrow colony-forming cells followin, 
chemotherapy —- an agar diffusion-chamber technique (Mice, 
gamma radiation), 
BONE MARROW /BLOOD FORMATION 
Characterization of bone marrow and lymph node repopulating 
cells by transplanting mononuclear cells into radiated dogs 
(Lethally irradiated dogs), 3:15990 
Experimental chemotherapy: a rat model for human acute myeloid 
leukemia, 3:15951 
BONE MARROW/CELL PROLIFERATION 
Changes in human bone marrow colony-forming cells following 
chemotherapy using an agar diffusion-chamber technique (Mice, 
gamma radiation), 3:15994 
BONE MARROW/COLONY FORMATION 
Changes in human bone marrow colony-forming cells following 
chemotherapy wang wae an ~ diffusion-chamber technique (Mice, 
amma radiation), 
BONE MARROW/ IMMUNE REACTIONS 
Immunologic approach to cell cycle analysis of the stem cell 
(Rabbits), 3:15936 
BONE MARROW/TRANSPLANTS 
Bone marrow transplantation immunology (®Sr, lethal 
irradiation), 3:15992 
Graft-versus-leukemia, donor selection for adoptive 
immunotherapy in mice (Gamma radiation), 3:15975 
Mechanism of donor to host tolerance in rat bone marrow 
chimeras (Gamma radiation), 3:15993 
Serum colony stimulating factor: a marker for graft-versus-host 
disease in humans, 3:15959 
BONE MARROW CELLS/BIOLOGICAL RADIATION EFFECTS 
Studies of erythroid inductive microenvironment in vitro (X 
radiation, mice, rats), 3:15991 
BONE MARROW CELLS/COLONY FORMATION 
Competitive effects of erythropoietin and colony stimulating 
factor, 3:15967 (CONF-770986-1) 
BONE MARROW CELLS/POPULATION DYNAMICS 
Colony-forming unit, megakaryote (CFU-m): its use in elucidating 
the kinetics and humoral control of the megakaryocytic 
committed progenitor cell compartment, 3:15943 
BOOTSTRAP MODEL 
Solutions of simple dual bootstrap models satisfying Lee- 
Veneziano relation and the smallness of cut discontinuities, 
3:16142 (ORO-3992-315) 
BOREHOLES/ELECTROMAGNETIC SURVEYS 
Tunnel finding using electromagnetic transmission from drill hole- 
to-drill hole, 3:16063 
BOREHOLES/TUBES 
Coiled or endless tubing operation, 3:13918 
BOREHOLES/WELL L LOGGING 
— ‘tng profiling: in mining and civil engineering, 
5 
BORIDES/SUPERCONDUCTIVITY 
Re-entrant magnetism in rare-earth superconducting ternary 
compounds, 3:15475 (CONF-770820-2) 
BORON/PRECIPITATION 
Pretreatment of brine for boron removal (Patent), 3:15555 
BORON/REMOVAL 


aa from coal by the Battelle hydrothermal coal process, 





BORON/TENSILE PROPERTIES 


BORON/TENSILE PROPERTIES 
Tensile failure of unidirectional composite materials (Carbon/ 
epoxy and boron/epoxy), 3:15525 (N-7725252) 
BORON COMPOUNDS/BOND ANGLE 
Characterization and molecular structure of 
[HP(OCH2CH2)sN]BFs. pentacoordination of phosphorus, 
3:15588 
BORON COMPOUNDS/BOND LENGTHS 
Characterization and molecular structure of 
[HP(OCH2CH2)3sN]BF;. pentacoordination of phosphorus, 
3:15588 
BORON FLUORIDES/PHOTOCHEMISTRY 
ESR evidence for the formation of the NF(3+) radical cation as 
an intermediate in the syntheses of NF4(+-) salts by low 
temperature uv-photolysis. Technical report no. 9, 1 Feb-30 Jun 
77, 3:15592 (AD-A-042911) 
BORON NITRIDES/FABRICATION 
Ceramic processing of boron nitride insulators, 3:14855 (CONF- 
771137-2) 
BORON NITRIDES/THERMAL CONDUCTIVITY 
Thermal conductivity of highly oriented pyrolytic boron nitride, 
3:15519 
BRAIN/BIOCHEMICAL REACTION KINETICS 
Lead actions on sodium-plus-potassium-activated 
adenosinetriphosphatase from electroplax, rat brain, and rat 
kidney, 3:15932 
BRAYTON CYCLE POWER SYSTEMS/EVALUATION 
Industrial applications study. Volume III. Technology data base 
evaluation of waste recovery systems. Final report, 3:15355 
(COO/2862-3) 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
BREASTS 
See MAMMARY GLANDS 
BREEDING BLANKETS/COOLANT LOOPS 
Lithium as a blanket coolant, 3:16262 (CONF-771029-72) 
BREEDING BLANKETS/CREEP 


Thermal stresses and cyclic creep-fatigue in fusion reactor blanket, 


3:16233 (CONF-77 1029-73) 
BREEDING BLANKETS/DESIGN 
Mechanical and thermal design of a gas-cooled fusion blanket 
module, 3:16235 (GA-A-14671) 
BREEDING BLANKETS/FATIGUE 


Thermal stresses and cyclic creep-fatigue in fusion reactor blanket, 


3:16233 (CONF-77 1029-73) 
BREEDING BLANKETS/RADIATION HEATING 
Nuclear performance calculations for the ELMO Bumpy Torus 
Reactor (EBTR) reference design, 3:16236 (ORNL/TM-6085) 
BREEDING BLANKETS/THERMAL STRESSES 


Therma! stresses and cyclic creep-fatigue in fusion reactor blanket, 


3:16233 (CONF-771029-73) 
BRIDGES/ICE 
Prevention of preferential bridge icing using heat pipes. Executive 
summary August 1975-September 1976, 3:15328 (PB-270291) 
BRINES/CHEMICAL PROPERTIES 
Computer modelling of geothermal brines from the Salton Sea 
Geothermal Field, California, 3:14415 
BRINES/COMPUTER CALCULATIONS 
Computer modelling of geothermal brines from the Salton Sea 
Geothermal Field, California, 3:14415 
BRINES/ENVIRONMENTAL EFFECTS 
Salt water condenser cooling: measurements of salt water drift 
from a mechanical-draft wet cooling tower and spray modules, 
and operating experience with cooling tower materials, 3:14465 
BRINES/ENVIRONMENTAL TRANSPORT 
Salt water condenser cooling: measurements of salt water drift 
from a mechanical-draft wet cooling tower and spray modules, 
and operating experience with cooling tower materials, 3:14465 
BRINES/MATHEMATICAL MODELS 
Computer modelling of geothermal brines from the Salton Sea 
Geothermal Field, California, 3:14415 
BRINES/PURIFICATION 
Pretreatment of brine for boron removal (Patent), 3:15555 
BRITISH COLUMBIA/HEAT FLOW 
Heat generation in the Coast Range Complex and other areas of 
British Columbia, 3:14366 
BROMINE/ATOM-MOLECULE COLLISIONS 
Crossed molecular beam study of the translational energy 
dependence of Cl+ Br2—»BrCl + Br reaction, 3:16112 
BROMINE FLUORIDES/INFRARED SPECTRA 
Predictions of infrared intensities for some halogen pentafluoride 
molecules, 3:15560 
BROOKHAVEN AGS 
(Alternating-Gradient Synchrotron.) 
BROOKHAVEN AGS/TEST FACILITIES 
Electronics system for the 150 kV negative ion test stand at BNL, 
3:15784 (BNL-23390) 
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BROWN COAL/CRUSHING 
Preparation plant for an open-cast brown coal mine in Thailand, 
3:13817 
BROWN COAL/DESULFURIZATION 
Biological oxidation of pyritic sulfur in brown coal, 3:13611 
BROW COAL/DRYING 
Process for hie ee type coal as a fuel (Patent), 3:13813 
BROWN COAL/HEA 
Process for u yo lignitic-type coal as a fuel (Patent), 3:13813 
BROWN COAL/ ESIS 
Development a distribution of neogen brown coal and salt 
deposits, 3:13755 
BUBBLE CHAMBERS/DATA ANALYSIS 
Maximum likelihood analysis of ionization data from SAMM, 
3:15820 
BUBBLE CHAMBERS/DATA PROCESSING 
Semi-automatic bubble matching method for bubble chamber 
tracks, 3:15821 
BUBBLE CHAMBERS/PARTICLE DISCRIMINATION 
Maximum likelihood analysis of ionization data from SAMM, 
3:15820 
BUILDING MATERIALS 
See also yes! TS 


INCRETES 
BUILDING MATERIALS/QUALITY ASSURANCE 
Containment shells for nuclear power plants. Materials selection, 
3:14816 
BUILDINGS 
See also APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
GREENHOUSES 
HOSPITALS 
HOUSES 
SCHOOL BUILDINGS 
BUILDINGS/ENERGY CONSERVATION 
Efficient energy utilization in buildings. Thoughts on impulses for 
the reconstruction and modernization of older heating systems, 
3:15299 
Energy conservation in buildings. The dependence of energy 
consumption on various factors concerning building techniques, 
3:15277 
Law for the saving of energy in buildings (act on energy 
conservation: EnEG of July 22, 1976; BGBI. I, S. 1873), 3:15128 
Seasonal heat pump performance for a typical northern United 
States environment, 3:15265 (TREE-1181) 
BUILDINGS/ENERGY CONSUMPTION 
Energy saving through the correct regulation of heating-, 
ventilation- and air conditioning units. Pt. 1, 3:15298 
Windows: the energy view, 3:15266 
BUILDINGS/INFRARED THERMOGRAPHY 
Measuring energy losses. Mobile infrared measuring system 
‘thermobil’ now being tried, concepted for use in communities, 


3:15272 
BUILDINGS/INSOLATION 
Automated insolation calculations for rooms with allowance for 
various shading factors, 3:14229 
BUILDINGS/SOLAR HEATING SYSTEMS 
Solar house principle and its application in practice. Swiss large- 
scale project with solar heat utilization, 3:14287 
BUILDINGS/SOLAR SPACE HEATING 
Thermal regime of rooms in health-resort buildings irradiated by 
the Sun, 3:14294 
BUILDINGS/SOLAR WATER HEATERS 
Solar energy system for domestic hot water (Museum), 3:14301 
Solar house principle and its application in practice. Swiss large- 
scale project with solar heat utilization, 3:14287 
BUILDINGS/SPACE HEATING 
Effects of atmospheric variability on energy utilization and 
conservation. Summary of research conducted, 1 November 
1976-31 July 1977, 3:15302 (COO-1340-55) 
Energy used for heating and electricity costs for an all-electric 
household, 3:15271 
Gas infrared radiator for the heating of large rooms, 3:15280 
BUILDINGS/TEMPERATURE DISTRIBUTION 
Thermal regime of rooms in health-resort buildings irradiated by 
the Sun, 3:14294 
BUILDINGS/THERMAL INSULATION 
Outdoor thermal insulation as a facade, 3:15294 
Thermai insulation installed at a later stage of construction. 
Colloquium informs of possibilities to insulate with plastics, 
3:15279 
Thermal insulation material with high temperature resistance 
(Patent), 3:15293 
Thermal insulation in cellars, 3:15300 
BUILDINGS/UNDERGROUND 
Conservation of space and energy through use of the subsurface 
by planned excavation and conversion of mined areas, 3:15124 
BUILDINGS/WINDOWS 
Windows: the energy view, 3:15266 
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BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUNKER OILS 
See RESIDUAL FUELS 
BURNERS 
See also COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
BURNERS/DESIGN 
Method and burner for the combustion of a liquid fuel (Patent), 
3:15702 
en Burner: high-ash solid-fuel combustion system, 
714216 
BURNERS/EXHAUST RECIRCULATION SYSTEMS 
Low-emission burner. Present state of development of the R- 
burner, 3:15367 
BURNERS/FLASHBACK 
Flashback of laminar monoport burner flames, 3:14004 
BURST CAN DETECTION 
See FAILED ELEMENT DETECTION 
BURST CAN MONITORS 
See FAILED ELEMENT MONITORS 
BURST REACTORS 
See PULSED REACTORS 
BURST SLUG DETECTION 
See FAILED ELEMENT DETECTION 
BURST SLUG MONITORS 
See FAILED ELEMENT MONITORS 
BUSES/HYDROGEN STORAGE 
Hydrogen production, storage, and conversion for electric utility 
and transportation applications, 3:14186 
BUSES/MECHANICAL TRANSMISSIONS 
Car drive (Patent), 3:15405 
BUSES/OPERATION 
Minimizing transportation cost with computerized routing, 
3:15330 
BUSULFAN 
See MYLERAN 
BUTANE/CONSUMPTION RATES 
Propane and butane considerations, 3:13984 
BUTANOLS/COMBUSTION PROPERTIES 
Alcohol fuel prospects, 3:14211 
BUTANOLS/PHYSICAL PROPERTIES 
Alcohol fuel prospects, 3:14211 
BUTYL ALCOHOLS 
See BUTANOLS 
BUTYRIC ALCOHOLS 
See BUTANOLS 
BW STANDARD REACTOR 
(Prior to 1975, PWR/241 TYPE REACTORS was used.) 
BW STANDARD REACTOR/DESIGN 
Babcock-205/A standard 205 fuel assembly NSS, 3:14687 
BWR TYPE REACTORS 
See also FUKUSHIMA-3 REACTOR 
HAMAOKA-I REACTOR 
ISAR REACTOR 
PHILIPPSBURG-1I REACTOR 
PILGRIM-1 REACTOR 
PILGRIM-2 REACTOR 
TOKAI-2 REACTOR 
BWR TYPE REACTORS/CONTAINMENT BUILDINGS 
Improvement and standardization of light water reactor and 
design of improved containment, 3:14630 
BWR TYPE REACTORS/ECCS 
Device for the automatic switching of two parallel conduits for 
feeding an emergency cooling system of a water-cooled nuclear 
reactor (Patent), 3:14638 
BWR TYPE REACTORS/FUEL ASSEMBLIES 
Mechanical strength of 8 x 8 BWR fuel structural parts, 3:14633 
Method of BWR core thermal design and the determination of 
operational limits, 3:14635 
BWR TYPE REACTORS/FUEL CANS 
Analysis of the ballooning deformation of an internally pressurized 
thin-wall tube during fast thermal transients, 3:14883 (CONF- 
770807-48) 
Cladding creepdown under compression, 3:14621 (CONF-771126- 
2 


Cladding for nuclear fuel elements (Patent; BWR), 3:14637 
Quarterly progress report on the zirconium metal-water oxidation 
kinetics program sponsored by the NRC Division of Reactor 
Safety Research for July-September 1977, 3:14623 (ORNL/ 
NUREG/TM-159) 
BWR TYPE REACTORS/FUEL ELEMENTS 
Experiment data report: Gap Conductance Test Series, Test GC 
1-3 postirradiation examination, 3:14624 (TREE-NUREG-1088) 
BWR TYPE REACTORS/FUEL MANAGEMENT 
Method to minimize power peaking in refueling schedule of 
boiling water reactor, 3:14627 


CADMIUM/X-RAY FLUORESCENCE ANALYSIS 


BWR TYPE REACTORS/MELTDOWN 
Study of the metallurgical and chemical interaction between core 
melt and reactor pressure vessel wall. Final report, 3:14927 
(NUREG-tr-0004) 
BWR TYPE REACTORS/ON-LINE CONTROL SYSTEMS 
Operation monitoring with color CRT displays in boiling water 
reactor plant, 3:14868 
BWR TYPE REACTORS/PERFORMANCE 
~ = reactor taking root in the world and the problems, 
14639 
Past and future of LWR’s in electric power, 3:14628 
BWR TYPE REACTORS/PLANNING 
eo water reactor taking root in the world and the problems, 
14639 
Past and future of LWR’s in electric power, 3:14628 
BWR TYPE REACTORS/PRESSURE SUPPRESSION 
eS aed plant with a water-cooled nuclear reactor (Patent), 
:14 


BWR TYPE REACTORS/PRESSURE VESSELS 
Integrity of pressure vessels, 3:14924 
Stress analysis of cylindrical pressure vessels with closely spaced 
nozzles by the finite-element method. Volume 1. Stress analysis 
of vessels with two closely spaced nozzles under internal 
pressure (BWR; PWR; MULT-NOZZLE code), 3:14622 
(ORNL/NUREG-18/V 1) 
System for the thermomobile support of a reactor pressure vessel 
(Patent), 3:14634 
BWR TYPE REACTORS/RADIOACTIVE WASTE DISPOSAL 
Radioactive waste disposal system for BWR power plant, 3:14632 
BWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Review of power cycle water chemistry specifications for nuclear 
steam generators, 3:14641 
Use of condensate polishers in BWR and PWR nuclear plants, 
3:14642 
BWR TYPE REACTORS/REACTOR LICENSING 
Regulation of nuclear power: the case of the light water reactor, 
3:14753 (R-2104-NSF) 
BWR TYPE REACTORS/REACTOR MAINTENANCE 
BWR operating experience and outage services, 3:14640 
BWR TYPE REACTORS/REACTOR OPERATION 
BWR operating experience and outage services, 3:14640 
BWR TYPE REACTORS/REACTOR SAFETY 
Oct 1977 monthly highlights for Office of Nuclear Regulatory 
Research programs at Oak Ridge National Laboratory, 3:14895 
(ORNL/NUREG/TM-162) 
BYELORUSSIAN SSR/DISTRICT HEATING 
Analysis of APS schemes for meeting future thermal — electric 
power load variations in the Byelorussian SSR, 3:15150 
BYELORUSSIAN SSR/POWER DEMAND 
Analysis of APS schemes for meeting future thermal and electric 
power load variations in the Byelorussian SSR, 3:15150 
BYELORUSSIAN SSR/POWER GENERATION 
Analysis of APS schemes for meeting future thermal and electric 
power load variations in the Byelorussian SSR, 3:15150 


Cc 


CADMIUM/BIOLOGICAL ACCUMULATION 
Cadmium and zinc relationships in kidney cortex, liver, and 
pancreas, 3:16031 
Frequency distributions of trace metal concentrations in five 
freshwater fishes, 3:16021 
CADMIUM/BIOLOGICAL EFFECTS 
Effects of cadmium on karyotype stability in Chinese hamster 
ovary cells. Progress report, July 1, 1976-June 30, 1977, 3:15953 
(LA-6983-PR) 
Prevention by copper of cadmium sequestration by 
metallothionein in liver, 3:16029 
Urinary B2-microglobulin excretion among people exposed to 
cadmium in the general environment, 3:16034 
Urine analysis for detection of cadmium-induced renal changes, 
with special reference to b2-microglobulin, 3:16010 
CADMIUM/ECOLOGICAL CONCENTRATION 
Heavy-metal pollution from automotive emissions and its effect on 
roadside soils and pasture species in New Zealand, 3:15860 
CADMIUM/THERMAL CONDUCTIVITY 
Possibility of detecting phonon drag due to an electronic heat 
current, 3:15494 
CADMIUM/TOXICITY 
Effects of cadmium on karyotype stability in Chinese hamster 
ovary cells. Progress report, July 1, 1976-June 30, 1977, 3:15953 
(LA-6983-PR 
CADMIUM/X-RAY FLUORESCENCE ANALYSIS 
Comparison of minimum detectable limits among x-ray 
spectrometers, 3:15868 





CADMIUM CHLORIDES/BIOLOGICAL EFFECTS 


CADMIUM CHLORIDES/BIOLOGICAL EFFECTS 
a and membrane functions of an alveolar epithelium, 
3:16012 


CADMIUM OXIDES/BIOLOGICAL ACCUMULATION 
Dose: response analysis of cadmium-induced tubular proteinuria, 
3:16033 
CADMIUM SULFIDE SOLAR CELLS/MICROSTRUCTURE 
Solar cells in India, 3:14237 
CALCIUM/BIOLOGICAL EFFECTS 
Nature of the transport pathway used for Ca-dependent K 
movement in human red blood cells, 3:15929 
CALCIUM/MINERAL CYCLING 
Quantity and chemistry of throughfall as influenced by forest-type 
and season, 3:15880 
CALCIUM CHLORIDES/LATENT HEAT STORAGE 
Properties of some salt hydrates for latent heat storage, 3:14953 
CALCIUM CHLORIDES/PHYSICAL PROPERTIES 
Properties of some salt hydrates for latent heat storage, 3:14953 
FLUORIDES/LATENT HEAT STORAG 
Thermal energy storage using fluorides of alkali and alkaline earth 
metals, 3:14958 
CALCIUM HYDROXIDES/MANUFACTURING 
Producer gas and its use for the manufacture of lime, 3:13684 
CALCIUM IONS/DIFFUSION 
Effect of p-chloromercuribenzoate (pCMB), quabain and 4- 
acetamido-4'iso-thiocyamatostilbene-2,2'-disulfonic acid (SITS) 
on proximal tubular transport processes, 3:15922 
C. SILICATES/PHASE STUDIES 
Phase relations of Ca- and Na-A\ silicates in low-grade 
metamorphic rocks, 3:14428 
CALIFORNIA 
See also IMPERIAL VALLEY 
CALIFORNIA/ELECTRIC POWER 
= of utility supply forecasts. Final report, 3:15191 (NP- 
2122) 
CALIFORNIA/GEOTHERMAL ENERGY 
Discussion of “interdisciplinary approach to geothermal 
development,” by M. K. Fulcher, 3:14408 
CALIFORNIA/GEOTHERMAL FIELDS 
Heat flow determinations and implied thermal regime of the Coso 
geothermal area, California, 3:14378 
CALIFORNIA/LIQUEFIED NATURAL GAS 
LNG for California, 3:13980 
CALIFORNIA/POLLUTION REGULATIONS 
Scope of inquiry for Environmental Impact Report supporting 
exploratory geothermal well drilling, 3:14392 
CALIFORNIA/PUBLIC UTILITIES 
Role of municipalities in geothermal resource development, 
3:14398 
CALIFORNIUM 252/SPONTANEOUS FISSION 
Analysis of the boron pile measurement of the average neutron 
ield per fission of **Cf: (AWBA development program), 
:16153 (WAPD-TM-1287) 
CALORIMETERS 
Energies of organic compounds. Progress report, September 1, 
1976-June 30, 1977, 3:15578 (COO/4060-1) 
CALVERT CLIFFS-1 REACTOR/REACTOR OPERATION 
Lessons learned at Calvert Cliffs, 3:14684 
CANADA 
See also ALBERTA 
BRITISH COLUMBIA 
CANADA/COAL MINING 
Coal, 3:13780 
CANADA/NATURAL GAS INDUSTRY 
es policy for Canadian natural gas, 3:13978 
CANADA/PETROLEUM DEPOSITS 
Export policy for Canadian natural gas, 3:13978 
CANCER 


See NEOPLASMS 
CANDU TYPE REACTORS/FUEL CYCLE 
CANDU fuel cycle; present and future, 3:14710 
CANDU TYPE REACTORS/FUEL ELEMENTS 
Ultrasonic inspection of end cap welds in thin walled fuel 
elements, 3:14708 
CANDU TYPE REACTORS/PRESSURE TUBES 
Nondestructive testing of pressure tubes in a nuclear power 
reactor, 3:14712 
CANDU TYPE REACTORS/SECONDARY COOLANT 
CIRCUITS 
Study of phosphate hide-out from boiling water, 3:14705 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPACITORS/CIRCUIT BREAKERS 
Tennessee Valley Authority 500-kV shunt capacitor bank, 3:14588 
CAPACITORS/DESIGN 
Tradeoffs in capacitor bank design, 3:16260 (UCRL-79686) 
CARBOHYDRATES/BIOSYNTHESIS 
Feed an food from desert environments (Controlled 
environmental agricultural technology), 3:15879 (LBL-6182) 
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CARBON 
See also GRAPHITE 
PYROLYTIC CARBON 
CARBON/CHARGED-PARTICLE TRANSPORT 
Electron energy deposition in a multilayered carbon-uranium- 
carbon ceolienelion and in semi-infinite uranium, 3:16165 
(SAND-77-1191) 
CARBON/CHEMICAL VAPOR DEPOSITION 
Reproducibility and accuracy in the production and thickness 
measurement of evaporated carbon films, 3:15801 (LA-6850-5) 
CARBON/CORROS. EFFECTS 
Critical materials problems in coal conversion, 3:13713 
CARBON/QUANTITATIVE CHEMICAL ANALYSIS 
Method and apparatus for determining organic carbon in 
sulfureous compounds (Patent), 3:15548 
CARBON/TENSILE PROPERTIES 
Tensile failure of unidirectional composite materials (Carbon/ 
xy and boron/epoxy), 3:15525 (N-7725252) 
CARBON/THERMODYNAMIC PROPERTIES 
Materials technology for coal-conversion processes. Eleventh 
quarterly report, April-June 1977, 3:13617 (ANL-77-62) 
CARBON 12/ISOTOPE RATIO 
Carbon isotopes of methane. Model experiments on the variations 
in the '*C/'9C ratio of methane during coal adsorption and 
desorption, 3:13756 
CARBON 12 TARGET/NITROGEN 14 REACTIONS 
Time-dependent Hartree-Fock theory: application to the *N + 
2C reaction, 3:16146 (CONF-770987-2) 
CARBON 12 TARGET/NITROGEN 15 REACTIONS 
Yrast levels in 77 Al suggested by resonance structure in the 
12C('5N,a) reaction, 3:16149 
CARBON 13/ISOTOPE RATIO 
Carbon isotopes of methane. Model experiments on the variations 
in the *C/8C ratio of methane during coal adsorption and 
desorption, 3:13756 
CARBON 13 TARGET/FABRICATION 
Plastic-bonded targets of carbon-13 and silicon, 3:15797 (LA-6850- 


5) 
CARBON 14/ISOTOPE PRODUCTION 
Carbon-14 production by the nuclear industry, 3:14136 
CARBON COMPOUNDS/BIOLOGICAL EFFECTS 
Liver endoplasmic reticulum: target site of halocarbon 
metabolites, 3:16025 
CARBON DIOXIDE/BIOCHEMICAL REACTION KINETICS 
Biological solar energy conversion: approaches to overcome yield, 
stability and product limitations. Progress report No. 2, October 
1, 1975-March 31, 1976, 3:14253 (PB-258850) 
CARBON DIOXIDE/CHEMICAL REACTIONS 
Reactions of organo-metallic compounds of transition metals with 
nitrogen and carbon dioxide, 3:15571 (RFP-Trans-228) 
CARBON DIOXIDE/DESORPTION 
Study of electron and uv photon surface interactions. Progress 
report, March 1, 1977-February 28, 1978, 3:15479 (COO-2425-7) 
CARBON DIOXIDE ACCEPTOR PROCESS/PILOT PLANTS 
Coal conversion and utilization. 1976 technical report, 3:13621 
(ERDA-77-86 
CARBON DIOXIDE LASERS/BIOLOGICAL EFFECTS 
Cytochemical study related to laser —— Annual progress 
summary rt 1 February 1976-30 January 1977, 3:16037 
(AD-A-042133) 
CARBON DIOXIDE LASERS/ELECTRIC DISCHARGES 
Large-aperture discharges in E-beam sustained CO: amplifiers, 
3:16293 (LA-UR-77-2451) 
CARBON DIOXIDE LASERS/RESEARCH PROGRAMS 
CO, Laser ———. 3:15665 (LA-6834-PR) 
CARBON FLUORIDES/BREAKDOWN 
High voltage research (breakdown strengths of gaseous and liquid 
insulators). Semiannual — April 1-September 30, 1977, 
3:14568 (ORNL/TM-6113) 
CARBON IONS/ELECTRON-ION COLLISIONS 
Absolute cross sections for 2s-2p excitation of C** by electron 
impact, 3:16116 
Cc IN MONOXIDE/BIOLOGICAL EFFECTS 
Evaluation of carbon monoxide in blood samples from the second 
health and nutrition survey. Progress report No. 1, 3:15908 
(COO-4023-1) 
CARBON MONOXIDE/BREAKDOWN 
High voltage research (breakdown strengths of gaseous and liquid 
insulators). Semiannual report, April 1-September 30, 1977, 
3:14568 (ORNL/TM-6113) 
CARBON MONOXIDE/MAXIMUM PERMISSIBLE 
CONCENTRATION 
Diesel motors with favorable exhaust characteristics for 
underground use, 3:13781 
CARBON MONOXIDE/METHANATION 
Process for the catalytic reaction of carbon monoxide with 
hydrogen for the production of methane (Patent), 3:14202 





APRIL 15, 1978 


CARBON MONOXIDE/MONITORING 

Evaluation of carbon monoxide in blood samples from the second 
health and nutrition survey. Progress report No. 1, 3:15908 
(COO-4023-1) 

CARBON MONOXIDE/PRODUCTION 
Method and equipment to produce a gaseous carbon monoxide 
and hydrogen containing mixture (Patent), 3:13680 
CARBON OXYSULFIDE/ADSORPTION 
pee ty preparing a gas desulfurization sorbent (Patent), 
13937 
CARBON TETRACHLORIDE/BIOLOGICAL EFFECTS 

Liver endoplasmic reticulum: target site of halocarbon 

metabolites, 3:16025 
CARBONACEOUS MATERIALS/GASIFICATION 

Gasification process for carbonaceous material (Patent), 3:13677 

Process for gasifying coal or other carbon containing material 
(Patent), 3:13656 

ARBONYL SULFIDE 
See CARBON OXYSULFIDE 
CARBOXYLIC ACIDS 
See also HYDROXY ACIDS 
CARBOXYLIC ACIDS/BIOSYNTHESIS 

Biosynthesis of unsaturated fatty acides by bacilli. Hyperinduction 
and modulation of desaturase synthesis (Bacillus megaterium), 
3:15919 

CARBOXYLIC ACIDS/PRODUCTION 

Method for the production of carboxylic acids from alcohols and/ 
or aldehydes while generating energy (Patent), 3:15245 

Method for the preparation of carboxylic acid from alcohols and/ 
or aldehydes gaining electric power (Patent), 3:15244 

CARCINOMAS/DIAGNOSTIC TECHNIQUES 

Multiparameter flow cytometry applied toward diagnosis of 

cervical squamous cell carcinoma, 3:15935 (UCRL-79970) 
CARIBOU 

See DEER 
CARLSON METHOD 

See DISCRETE ORDINATE METHOD 
CASCADE IMPACTORS/DESIGN 

Design, development, and demonstration of a fine particulate 
measuring device. Final report July 1973-August 1975, 3:15608 
(PB-270084) 

CASCADE IMPACTORS/MEASURING INSTRUMENTS 

Design, development, and demonstration of a fine particulate 
measuring device. Final report July 1973-August 1975, 3:15608 
(PB-270084) 

CASCADE SHOWERS/CALCULATION METHODS 
Hadronic- and electromagnetic-cascade discrimination in a thin 
lead-argon calorimeter, 3:15819 
CASKS/DESIGN 
Container for hydrogen isotopes (Patent), 3:15652 
CATALYSIS 
Catalysis studies, 3:15600 (LA-7016-MS) 
CATALYSTS/CHEMICAL PREPARATION 

Application of tungsten oxides as cathodic reduction catalysts for 
electrochemical cells (Patent), 3:15252 

Carrier catalyst for methanation (Patent), 3:14199 

Hydrogenation process employing a zinc promoted catalyst 
(Patent), 3:13607 

CATALYSTS/COMPARATIVE EVALUATIONS 

Catalyst development program for hydrodesulfurization and 
liquefaction of coal to produce clean boiler fuels. Quarterly 
report, December 1976-February 1977, 3:13699 (FE-2321-12) 

Clean solid and liquid fuels from coal. Quarterly progress report, 
April-June 1977, 3:13696 (FE-2047-5) 

CATALYSTS/EVALUATION 

Liquid phase methanation pilot plant installation and operation. 
Quarterly report, July 1-September 30, 1976 , 3:13632 (FE-2036- 
T-1) 

Pipeline gas from coal-hydrogenation (IGT hydrogasification 
process). Project 9000 monthly status report, August 1-31, 1977, 
3:13647 (FE-2434-18) 

CATALYSTS/PERFORMANCE TESTING 

Catalyst development for coal liquefaction. Monthly report, 
August 1977 (Sn, Ni, Cu, Cr2O4 and Pb added to CoMo 
catalysts on supports), 3:13700 (FE-2335-15) 

New composite electrocatalyst material for HsPO, fuel cells 
(Platinum-impregnated composite materials), 3:15260 

CATALYSTS/POISONING 

Applied research and evaluation of process concepts for 
liquefaction and gasification of western coals. Quarterly 
progress report, January-March 1977, 3:13631 (FE-2006-7) 

Process for desulfurization of coke oven gas (Patent), 3:13609 

CATALYSTS/SERVICE LIFE 

Gas generator research and development: BI-GAS process. 73rd 
monthly progress report for the period September 1977, 3:13623 
(FE-1207-36) 

Process for the desulfurization of hydrocarbon oils with water 
vapor addition to the reaction zone (Patent), 3:13921 


CELL MEMBRANES/RADIATION INJURIES 


CATALYTIC CONVERTERS/DESIGN 
Catalyst for the removal of nitrogen oxides from waste gas and 
method for its use (Patent), 3:14546 
Method for removing nitrogen oxide, carbon monoxide and 
hydrocarbons from exhaust gases (Patent), 3:15417 
CATALYTIC CONVERTERS/PERFORMANCE 
Applications and function of diesel waste gas cleaners, 3:15414 
CATALYTIC CONVERTERS/REGULATIONS 
Catalytic converter bypassers foiled, 3:15159 
CATECHOLAMINES/BIOLOGICAL EFFECTS 
Localization of ion-selective pumps and paths in the plasma 
membranes of turtle bladders, 3:15960 
CATHODES/CATALYSTS 
Application of tungsten oxides as cathodic reduction catalysts for 
electrochemical cells (Patent), 3:15252 
CATIONS/DIFFUSION 
Mechanisms by which small molecules alter ionic permeability 
through lipid bilayer membranes, 3:15962 
CAUSALITY/GAUGE INVARIANCE 
Gauge invariance of the wip re. time-independent 
perturbation theory, 3:16139 (ORO-5126-23) 
CAVITY RESONATORS 
See also SUPERCONDUCTING CAVITY RESONATORS 
CAVITY RESONATORS/CONTROL SYSTEMS 
Field control in a standing wave structure at high average beam 
power, 3:15775 (AECL-5677) 
CAVITY RESONATORS/DESIGN 
Mechanical design considerations of a standing wave S-band 
accelerator with on-axis couplers, 3:15781 (AECL-5677) 
Spiral loaded cavities for heavy ion acceleration, 3:15764 (AECL- 


5677) 
CAVITY RESONATORS/ELECTRIC FIELDS 
Methods for calculating the field distribution in a proton linac 
cavity, 3:15759 (AECL-5677) 
CAVITY RESONATORS/ELECTRIC IMPEDANCE 
Effective shunt impedance comparison between S-band standing 
wave accelerators with on-axis and off-axis couplers, 3:15780 
(AECL-5677) 
CAVITY RESONATORS/PERFORMANCE TESTING 
Postacceleration and bunching of 150 MeV **Ni ions by 
independently phased spiral resonators, 3:15766 (AECL- 5677) 
CE STANDARD REACTOR 
(Prior to 1975, PWR/80 TYPE REACTORS was used.) 
CE STANDARD REACTOR/STEAM GENERATORS 
System 80 NSSS steam generator design, 3:14686 
CELL CYCLE 
Immunologic approach to cell cycle analysis of the stem cell 
(Rabbits), 3:15936 
CELL FLOW SYSTEMS/AUTOMATION 
Multiparameter flow cytometry applied toward diagnosis of 
cervical squamous cell carcinoma, 3:15935 (UCRL-79970) 
CELL FLOW SYSTEMS/SAMPLE PREPARATION 
Multiparameter flow cytometry applied toward diagnosis of 
cervical squamous cell carcinoma, 3:15935 (UCRL-79970) 
CELL KILLING/RADIOINDUCTION 
Role of membrane damage in radiation-induced cell death, 3:15976 
CELL MEMBRANES/BIOCHEMICAL REACTION KINETICS 
Chemical and enzymatic modification of membrane proteins and 
anion transport in human red blood cells, 3:15928 
Toxic chemical agents as probes for permeation systems of the red 
blood cell, 3:15927 
Toxic chemicals as probes of nerve membrane function, 3:15930 
CELL MEMBRANES/BIOCHEMISTRY 
Biological applications an¢ evolutionary origins of ionophores, 
3:15925 
Membrane toxicity, 3:15921 
Membrane transport of antifolates as a critical determinant of drug 
cytotoxicity, 3:15923 
CELL MEMBRANES/FLUORESCENCE SPECTROSCOPY 
Diffusional transport of toxic materials in membranes studied by 
fluorescence spectroscopy, 3:15934 
CELL MEMBRANES/LYSIS 
Cell membranes in cytotoxicity, 3:16013 
CELL MEMBRANES/PERMEABILITY 
Altered drug permeability in mammalian cell mutants, 3:16014 
Lipid model membrane studies on immune cytotoxic mechanisms, 
3:15933 
Mechanisms by which small molecules alter ionic permeability 
through lipid bilayer membranes, 3:15962 
Toxic chemical agents as probes for permeation systems of the red 
blood cell, 3:15927 
Toxic chemicals as probes of nerve membrane function, 3:15930 
CELL MEMBRANES/PHYSIOLOGY 
Localization of ion-selective pumps and paths in the plasma 
membranes of turtle bladders, 3:15960 
Membrane water channels and SH-groups, 3:15961 
CELL MEMBRANES/RADIATION INJURIES 
Role of membrane damage in radiation-induced cell death, 3:15976 





CELLS (ANIMAL) 


CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLULOSE/ACID HYDROLYSIS 
Utilization of waste cellulose for production of chemical 
feedstocks via acid hydrolysis, 3:14265 
CELLULOSE/ANAEROBIC DIGESTION 
Comprehensive gasification process for energy recovery from 
cellulosic wastes, 3:14251 (CONF-770222-1) 
Two-phase anaerobic digestion, 3:14209 
Utilization of waste cellulose for production of chemical 
feedstocks via acid hydrolysis, 3:14265 
CEMENTS/COMPRESSION STRENGTH 
Research and development of cement workable under geothermal 
environment, 3:14412 
CEMENTS/MATERIALS TESTING 
Research and development of cement workable under geothermal 
environment, 3:14412 
CEMENTS/PERFORMANCE TESTING 
Research and development of cement workable under geothermal 
environment, 3:14412 
CENTRAL RECEIVERS/OPTICAL PROPERTIES 
Calculating the optical characteristics of radiant-energy receivers 
in high-temperature research, 3:14280 
CENTRIFUGES/CONTROL 
Control system modeling of a centrifuge, 3:15606 (BDX-613-1950) 
CENTRIFUGES/FEASIBILITY STUDIES 
Centrifuges for coal conversion and related processes. Phase I: 
feasibility study, 3:13646 (FE-2428-10) 
CENTRIFUGES/MATHEMATICAL MODELS 
Control system modeling of a centrifuge, 3:15606 (BDX-613-1950) 
CERAMICS/MATERIALS TESTING 
Development, testing, and evaluation of MHD materials and 
component designs. Quarterly report, January 1-March 31, 
1977, 3:15239 (FE-2248-14) 
CERAMICS/PHOTOSENSITIVITY 
Photoferroelectric effects in PLZT ceramics, 3:15516 (SAND-77- 
0685C) 
CERAMICS/RESEARCH PROGRAMS 
Final results of the FY’78 chemistry and materials science research 
program review, 3:15423 (UCID-17626) 
CEREALS 
See also BARLEY 
MAIZE 
WHEAT 
CEREALS/SOLAR DRYING 
Application of solar energy collectors to grain drying, 3:14296 
CERN AG SYNCHROTRON 
See CERN PS SYNCHROTRON 
CERN II SYNCHROTRON 
See CERN SPS SYNCHROTRON 
CERN PS SYNCHROTRON/PARTICLE BOOSTERS 
Recent operation and modifications on the CPS-50 MeV linac (old 
linac), 3:15750 (AECL -5677) 
Review and status of the CERN new 50 MeV linac project, 
3:15739 (AECL-5677) 
Use of beam emittance measurements in matching problems, 
3:15757 (AECL-5677) 
CERN SPS SYNCHROTRON/DRIFT TUBES 
SPS acceleration system: travelling wave drift-tube structure for 
the CERN SPS, 3:15767 (AECL-5677) 
CERN SPS SYNCHROTRON/SUPERCONDUCTING CAVITY 
RESONATORS 
SPS acceleration system: travelling wave drift-tube structure for 
the CERN SPS, 3:15767 (AECL-5677) 
CESIUM/ATOM-ATOM COLLISIONS 
Formation processes and secondary emission coefficients for H~ 
production on - coated surfaces, 3:16110 (UCRL-80098) 
CESIUM/LEACHIN 
Processing of icative waste solution with zeolites. II. 
Leachabilities of Cs and Sr from calcined zeolites, 3:14128 
CESIUM 131/UPTAKE 
Selection of chemotherapy for metastatic mammary cancer by 
effect on ''Cs uptake an aaa rane 5-fluorouracil, 
diethylstilbestrol), 3:15997 
CESIUM 137/DIFFUSION 
Evaluation on the disposal of radioactive wastes into the North 
Pacific, 3:14130 
CESIUM 137/RADIOACTIVE WASTE PROCESSING 
Influence of some surfactants on the purification of waste solutions 
by evaporation, 3:14092 
CFFC PROCESS 
Liquefaction process of subbituminous coal and/or woody brown 
coal (Patent), 3:13712 


(Colony forming units.) 
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Some characteristics of in vitro: erythroid colony and burst- 

forming units (5°Fe tracer technique, mice), 3:15942 
CFU/HOMEOSTASIS 

Colony-forming unit, megakaryote (CFU-m): its use in elucidating 
the kinetics and humoral control of the megakaryocytic 
committed progenitor cell compartment, 3:15943 

CFU/IMMUNE REACTIONS 

Immunologic approach to cell cycle analysis of the stem cell 

(Rabbits), 3:15936 
CFU/POPULATION DYNAMICS 

In vivo colony forming unit population sizes in hypertransfused 
SI/SI/sup d/ mice, 3:15939 

FU/STIMULATION 

Colony-stimulating factor and the differentiation of granulocytes 
and macrophages (Mice, '*°1), 3:15945 

OIL ENERGY DEVELOPMENT PROCESS 
See COED PROCESS 
CHARGED-PARTICLE TRANSPORT 
(For diffusion or transmission of charged particles in material media.) 
CHARGED-PARTICLE TRANSPORT/COMPUTER CODES 

MASTER program file, methods and models. Final report, 

3:16162 (AD-A-041943) 
CHARS/CHEMICAL REACTION KINETICS 

Study of coal reactivities. Quarterly report, December 1-February 

28, 1977, 3:13724 (FE-2368-3) 
CHARS/DENSITY 

Study of coal reactivities. Annual report, June 1, 1976-May 31, 

1977, 3:13645 (FE-2368-4) 
CHARS/REMOVAL 

Coal gasification valves. Phase I. Annual report, 29 May 1976-31 

May 1977, 3:13644 (FE-2355-20) 
CHARS/SURFACE PROPERTIES 

Study of coal reactivities. Annual report, June 1, 1976-May 31, 
1977, 3:13645 (FE-2368-4) 

CHEMICAL EFFLUENTS/STACK DISPOSAL 

Effects of stack emissions on the range resource in the vicinity of 
Colstrip, Montana: progress report 1975. Research report, 
3:14537 (PB-269120) 

CHEMICAL EXPLOSIVES/DETONATIONS 
Characterization of explosives by observing growth to detonation 
using a fiber optics system, 3:15831 (MLM-2478(OP)) 
CHEMICAL EXPLOSIVES/RECRYSTALLIZATION 
— recrystallization of HNAB, 3:15829 (MHSMP- 
-45 
CHEMICAL EXPLOSIVES/USES 

Development of the MC3133 reefing line cutter, 3:15832 (SAND- 
77-0955) 

CHEMICAL FEEDSTOCKS/EVALUATION 

Gasification of residual materials from coal iiquefaction. Type II 
preliminary pilot plant evaluation of H-coal syncrude vacuum 
tower bottoms, 3:13634 (FE-2247-8) 

CHEMICAL FEEDSTOCK3/PRODUCTION 

Ammonia synthesis gas and petrochemicals from cattle feedlot 
manure, 3:14214 

Hydrocarbons via photosynthesis, 3:14269 

Pyrolysis of solid wastes for production of gaseous fuels and 
chemical feedstocks (Comparison of five systems), 3:14206 

Utilization of waste cellulose for production of chemical 
feedstocks via acid hydrolysis, 3:14265 

CHEMICAL INDUSTRY/AIR POLLUTION CONTROL 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO, 
regulations for industrial boilers and processes. Volume IV. E. 
I. Dupont de Nemours and Company, Cleveland sulfuric acid 
plant. Final report, 3:15850 (PB-268957) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO 
regulations for industrial boilers and processes. Volume VIII. 
Union Carbide Carbon Products Division, Fostoria plant. Final 
report, 3:15854 (PB-268961) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO. 
regulations for industrial boilers and processes. Volume IX. 
Union Camp Corporation, Chemical Division, Dover Plant. 
Final report, 3:15855 (PB-268962) 

Separation of nitric oxides on carbonaceous adsorbents, 3:15377 

CHEMICAL INDUSTRY/ENERGY CONSERVATION 

Saving energy in a large-scale chemical plant, 3:15336 

CHEMICAL INDUSTRY/ENERGY SUPPLIES 
Raw material and energy supply of the BASF, 3:15342 
CHEMICAL INDUSTRY/WASTE HEAT UTILIZATION 

Standing steam generator heated with heating gas with a 

temperature of more than 750°C, 3:15364 
CHEMICAL LASERS/OPERATION 
CW HF laser with supersonic premixing and stationary shock 


initiation. Final report 1 Jun 75-31 Dec 76, 3:15658 (AD-A- 
041779) 
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CHEMICAL REACTORS/COMPARATIVE EVALUATIONS 
Analysis of coal hydrogasification processes. Monthly technical 
progress report, 1 September-30 September 1977, 3:13648 (FE- 
2565-6) 
CHEMICAL REACTORS/DATA ACQUISITION SYSTEMS 
Study of coal reactivities. Annual report, June 1, 1976-May 31, 
1977, 3:13645 (FE-2368-4) 
CHEMICAL REACTORS/DESIGN 
Analysis of coal hydrogasification processes. Monthly technical 
a report, 1 September-30 September 1977, 3:13648 (FE- 


Process for gasifying coal or other carbon containing material 
(Patent), 3:13656 
Studies in support of recirculating bed reactors for the processing 
of coal. Quarterly report, February 1, 1977-June 1, 1977, 
3:13591 (FE-2449-3) 
Study of coal reactivities. Annual report, June 1, 1976-May 31, 
1977, 3:13645 (FE-2368-4) 
CHEMICAL REACTORS/MECHANICAL STRUCTURES 
Reactor for the pressure gasification of coal, 3:13678 
CHEMONUCLEAR REACTORS/REACTOR CORES 
Portion of fast neutron energy absorbed in a reagent of a power 
reactor for chemical processes and refinement, 3:14794 
CHEMOTHERAPY 
Selection of chemotherapy for metastatic mammary cancer by 
effect on '*!Cs uptake (Cyclophosphamide, 5-fluorouracil, 
diethylstilbestrol), 3:15997 
CHEMOTHERAPY/BIOLOGICAL MODELS 
Experimental chemotherapy: a rat model for human acute myeloid 
leukemia, 3:15951 
CHERENKOV COUNTERS/LIGHT PIPES 
Technique for painting light integration boxes, 3:15813 
CHLORAMPHENICOL/BIOLOGICAL EFFECTS 
Biosynthesis of unsaturated fatty acides by bacilli. Hyperinduction 
and modulation of desaturase synthesis (Bacillus megaterium), 
3:15919 
CHLORELLA/FLUORESCENCE 
Fluorescence lifetimes of chloroplasts, subchloroplast particles 
and chlorella using single photon counting, 3:15918 (LBL-6179) 
CHLORINATED ALIPHATIC HYDROCARBONS 
See also CARBON TETRACHLORIDE 
CHLORINATED ALIPHATIC HYDROCARBONS/OPTICAL 
PROPERTIES 
Optical saturation characteristics of CHsOCHs and CClsF, 
3:15579 
CHLORINATED ALIPHATIC HYDROCARBONS/ 
RADIOLYSIS 
Pulse radiolysis studies of fast reactions in molecular systems. 
poe og report, November 1976-October 1977, 3:15596 (COO- 
1763-53) 
CHLORINE/ATOM-MOLECULE COLLISIONS 
Crossed molecular beam study of the translational energy 
dependence of Cl+ Brz2—BrCl + Br reaction, 3:16112 
CHLORINE/BIOLOGICAL EFFECTS 
oe toxicity to eggs and larvae of five Chesapeake Bay fishes, 
:16022 
CHLORINE/CORROSIVE EFFECTS 
Critical materials problems in coal conversion, 3:13713 
CHLORINE FLUORIDES/INFRARED SPECTRA 
Predictions of infrared intensities for some halogen pentafluoride 
molecules, 3:15560 
CHLORINE IONS/DIFFUSION 
Localization of ion-selective pumps and paths in the plasma 
membranes of turtle bladders, 3:15960 
CHLORITE MINERALS/FREE ENTHALPY 
Gibbs free energy of enstatite, clinochlore, and hydrous Mg- 
cordierite evaluated from phase equilibrium data, 3:14427 
CHLOROPHYLL/BIOCHEMICAL REACTION KINETICS 
Isolated photochemical reaction centers from bacteriochlorophyll 
b - containing organisms, 3:15914 (BNL-23306) 
CHLOROPHYLL/EXCITED STATES 
Ordering of the zero field triplet spin sublevels in the chlorophylls. 
A magnetophotoselection study, 3:15920 
CHLOROPLASTS/FLUORESCENCE 
Fluorescence lifetimes of chloroplasts, subchloroplast particles 
and chlorella using single photon counting, 3:15918 (LBL-6179) 
CHROMATES/CORROSIVE EFFECTS 
Electrochemical behavior of some binary and polynary uranium 
alloys, 3:15504 
CHROMIUM/BIOLOGICAL ACCUMULATION 
Frequency distributions of trace metal concentrations in five 
freshwater fishes, 3:16021 
CHROMIUM/ECOLOGICAL CONCENTRATION 
Heavy-metal pollution from automotive emissions and its effect on 
roadside soils and pasture species in New Zealand, 3:15860 
CHROMIUM/WIEDEMANN-FRANZ LAW 
Wiedemann-Franz ratio of magnetic materials, 3:15491 
CHROMIUM ALLOYS 
See also ALLOY-A-286 


CHROMIUM-NICKEL STEELS 
INCONEL 671 
STAINLESS STEELS 
TD-NICKEL CHROMIUM 
CHROMIUM ALLOYS/AGING 
Copper-base alloys containing chromium, niobium, and zirconium 
(Patent; 0.05 to 1.25% Cr, 0.05 to 1.0% Zr, 0.05 to 1.5% Nb), 
3:15440 
CHROMIUM ALLOYS/CASTING 
Copper-base alloys containing chromium, niobium, and zirconium 
(Patent; 0.05 to 1.25% Cr, 0.05 to 1.0% Zr, 0.05 to 1.5% Nb), 
3:15440 
CHROMIUM ALLOYS/COLD WORKING 
Copper-base alloys containing chromium, niobium, and zirconium 
(Patent; 0.05 to 1.25% Cr, 0.05 to 1.0% Zr, 0.05 to 1.5% Nb), 
3:15440 
CHROMIUM ALLOYS/CREEP 
Creep and creep-rupture behavior of vanadium based alloys, 
3:15470 (EURFNR-1449) 
CHROMIUM ALLOYS/EROSION 
Development of a plasma-sprayed ceramic gas path seal for high 
pressure turbine applications. Final report, 2 Oct 1975-Dec 1976 
(Layered yttria-stabilized zirconia (ZrO2/metal(CoCrAIY) seal), 
3:15515 (N-77-25534) 
CHROMIUM ALLOYS/HOT WORKING 
Copper-base alloys containing chromium, niobium, and zirconium 
Serr 0.05 to 1.25% Cr, 0.05 to 1.0% Zr, 0.05 to 1.5% Nb), 
3:15440 
CHROMIUM ALLOYS/THERMAL FATIGUE 
Development of a plasma-sprayed ceramic gas path seal for high 
pressure turbine applications. Final report, 2 Oct 1975-Dec 1976 
(Layered yttria-stabilized zirconia (ZrO2/metal(CoCrATlY) seal), 
3:15515 (N-77-25534) 
CHROMIUM COMPLEXES/PHOSPHORESCENCE 
Medium effects on trans-Cr(NH3)2(NCS),~ phosphorescence, 
3:15591 (AD-A-042793) 
CHROMIUM OXIDES/CRYSTALLOGRAPHY 
Catalysis studies, 3:15600 (LA-7016-MS) 
CHROMIUM-MOLYBDENUM STEELS/HEAT TREATMENTS 
Coal technology program. Progress report, May 1977, 3:13653 
(ORNL/TM-5980) 
CHROMIUM-MOLYBDENUM STEELS/MECHANICAL 
PROPERTIES 
Alloy evaluation for fossil fuel process plants (liquefaction). 
Quarterly report for April 1-June 30, 1977, 3:15459 (IS-4252) 
CHROMIUM-MOLYBDENUM STEELS/RATCHETING 
Thermal ratchetting test of 2 1/4 Cr-1 Mo steel to type 316 
stainless steel pipe: test TTT-3, 3:15462 (ORNL-5330) 
CHROMIUM-MOLYBDENUM STEELS/TENSILE 
PROPERTIES 
Relaxation behavior of 2 1/4 Cr-1 Mo steel under multiple 
loading, 3:15463 (ORNL/TM-6048) 
CHROMIUM-MOLYBDENUM STEELS/THERMAL 
EXPANSION 
Alloy evaluation for fossil fuel process plants (liquefaction). 
Quarterly report for April 1-June 30, 1977, 3:15459 (IS-4252) 
CHROMIUM-MOLYBDENUM STEELS/WELDED JOINTS 
Creep-rupture properties of 2'/4 Cr-1 Mo steel weldments with 
varying carbon content, 3:15442 
CHROMIUM-NICKEL STEELS 
(Steels containing Cr and Ni; the Ni content is usually 0.5 to 2.0%, 
the Cr content is higher.) 
See also STAINLESS STEEL-304 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
CHROMIUM-NICKEL STEELS/TENSILE PROPERTIES 
Materials technology for coal-conversion processes. Eleventh 
quarterly report, April-June 1977, 3:13617 (ANL-77-62) 
CHROMOSOMAL ABERRATIONS 
Effects of cadmium on karyotype stability in Chinese hamster 
ovary cells. Progress report, July 1, 1976-June 30, 1977, 3:15953 
(LA-6983-PR) 
CHUBU-1 REACTOR 
See HAMAOKA-I REACTOR 
CIRCUIT BREAKERS/PERFORMANCE TESTING 
Reliability testing of power circuit breakers, 3:14589 
CIRCUIT BREAKERS/RELIABILITY 
Reliability testing of power circuit breakers, 3:14589 
CIRCUIT BREAKERS/STANDARDS 
Manufacturer's response to IEEE 323, 3:14521 
CIRENE REACTOR 
Technological aspects of the CIRENE nuclear reactor, 3:14711 
CITRIC ACID/RADIOLYSIS 
Chemically induced dynamic electron polarization: examples of S- 
T/sub +1/ polarization (3-MeV electrons), 3:15594 (CONF- 
7705101-1) 
CLAMS 
See MOLLUSCS 





CLAUS PROCESS/AIR POLLUTION CONTROL 


CLAUS PROCESS/AIR POLLUTION CONTROL 
Method to reduce sulfur dioxide emission in waste gases from 
sulfur extraction plants, 3:15378 
CLAUS PROCESS/CATALYSTS 
Method for the catalytic purification of waste gases cotaining 
hydrogen sulphide and where given CO, and ammonia (Patent), 
3:15716 


CLAUS PROCESS/OPTIMIZATION 

Optimization of Claus —_—— plants, 3:15379 

CLAYS/PERMEABILI 
Mechanism for the migration of water and hydrocarbons through 
consolidated clays and the time of formation of deposits, 3:13899 
CLEAN AIR ACT/ECONOMIC IMPACT 
Economic aspects of imposed air standards, 3:15085 
CLEAN AIR ACT/IMPLEMENTATION 
Economic aspects of imposed air standards, 3:15085 
CLEAN COKE PROCESS/PILOT PLANTS 

Coal conversion and utilization. 1976 technical report, 3:13621 

(ERDA-77-86) 
CLIMATES/DAILY VARIATIONS 

Remote sensing as a tool in assessing the impact of topographical 

alterations on the microclimate, 3:15841 
CLINCH RIVER BREEDER REACTOR 
Objectives and overview: the Clinch River Breeder Reactor Plant, 
3:14743 
CLINCH RIVER BREEDER REACTOR/COST 
Relative capital cost of the LMFBR, 3:14744 
CLINCH RIVER BREEDER REACTOR/PLANNING 

Role of the CRBRP in meeting the nation’s energy requirements, 

3:14733 
CLINCH RIVER BREEDER REACTOR/REACTOR COOLING 

SYSTEMS 

Clinch River Breeder Reactor Plant. CRBRP piping integrity: an 
evaluation of postulated support failures, 3:14718 (CRBRP- 
ARD-0183) 

LLTR Series I: analysis in support of SWRPRS design and SWR 
cleanup and recovery (Sodium-Water Reaction Pressure Relief 
System and Sodium-Water Reaction Cleanup and Recovery), 
3:14719 (GEFR-00037(L)) 

CLINCH RIVER BREEDER REACTOR/REACTOR CORES 

Engineering aspects of heterogeneous and homogeneous reactors, 
3:14717 (CONF-771123-1) 

CLINCH RIVER BREEDER REACTOR/SPECIFICATIONS 

Role of the CRBRP in meeting the nation’s energy requirements, 
3:14733 

CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 

CLOSED-CYCLE COOLING SYSTEMS/ECONOMICS 

Effects of nozzle performance on spray ponds, 3:14472 
CLOSED-CYCLE COOLING SYSTEMS/ENVIRONMENTAL 

EFFECTS 

Effects of nozzle performance on spray ponds, 3:14472 
CLOSED-CYCLE COOLING SYSTEMS/PERFORMANCE 

Effects of nozzle performance on spray ponds, 3:14472 

Spray cooling: a review of thermal performance models, 3:14474 

Spray energy release (SER) approach to analyzing spray system 
performance, 3:14471 

System considerations in spray cooling and evaporation, 3:14462 

Thermal performance of spray-cooling systems, 3:14473 

CLOSURES/DESIGN 

Design rules for ellipsoidal pressure vessel heads, 3:14810 

— vessel, especially nuclear reactor pressure vessel (Patent), 
3:14838 

COAL 

See also ANTHRACITE 

BITUMINOUS COAL 
BROWN COAL 
COAL GASIFICATION 
COAL LIQUEFACTION 
LIGNITE 
SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 

COAL/ACT*VATION ANALYSIS 

Instrumentation and process control for fossil demonstration 
plants. Quarterly technical progress report, October-December 
1976, 3:13618 (ANL-FE-49622-3) 

COAL/ANISOTROPY 

Mechanical properties of the Pittsburgh coal at elevated 

temperatures (Ph.D. Thesis; 150 references), 3:13735 
COAL/CAKING POWER 

Investigation into caking power and plastic properties of the coal 

extract, 3:13726 
COAL/CARBONIZATION 

Coal technology program. Progress report, May 1977, 3:13653 
(ORNL/TM-5980) 

Coal technology program. 1 ae report, September 1977, 
3:13654 (ORNL/TM-6104) 

Evaluating the caking capacity and coking properties of 
petrographically heterogeneous coals for grading, 3:13598 
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Investigations on some physicochemical dake poet of A, derived 
from rapid coal carbonization in a fluidized bed, 3:1 

Laboratory oven for coal carbonization (Effect of mockenioai 
vibrations during coking), 3:13602 

Method for the production of gaseous fuels with high calorific 
value in connection with the fabrication of fine grained low 
temperature carbonization coke (Patent), 3:13675 

Phenolics production in Ukrainian carbonization plants, 3:13603 

Raising coke quality standards, 3:13604 

Situation and future prospects of coal supplies for Ukrainian 
carbonization plants, 3:13858 

X-ray examinations of group components of tar obtained from 
rapid coal carbonization in a fluidized bed, 3:13593 

COAL/CATALYTIC EFFECTS 
Hydrogenation of es coal, 3:13615 
COAL/ ICAL ANALYSIS 
Clean solid and li ~~ fuels from coal. Quarterly progress report, 
April-June 1977, 3:13696 (FE-2047-5) 

Noe ear — in coal combustion research, 3:13719 (CONF- 

771072-2 
COAL/CHEMICAL COMPOSITION 

Heavy metals and other trace elements in black coal and their 
emission to the air at coal combustion. A literature survey, 
3:13725 (IVL-B-345) 

Nuclear methods in coal combustion research, 3:13719 (CONF- 
771072-2) 

Study of the mineral matter distribution in pulverized fuel coals 
with respect to by deposit formation in boiler furnaces: Phase 
1. Interim re tober-December 1976, 3:13723 (FE-2316-3) 

COAL/CHEMI AL PROPERTIES 

Coal chemistry: aspects of analysis, structure, reactions, 
conversion, and byproducts, 3:13734 

Extraction of coal using rec — oe 3:13709 

COAL/CHEMICAL REACTION KI 

Study of coal reactivities. Seany acne _, 1-February 

28, 1977, 3:13724 (FE-2368-3) 
COAL/CHEMICAL REACTIONS 

About some processes on the surface of the coal substance in the 

course of its wetting, 3:13729 
COAL/CHLORINATION 

Chlorination of humin substance of earthy-type brown coal with 
molecular chlorine in antimony pentachloride. Part I, 3:13732 

Chlorination of humin substance of earth-like brown coal with 
molecular chlorine in antimony pentachloride. Part II, 3:13727 

COAL/CLASSIFICATION 

Evaluating the caking capacity and coking properties of 

petrographically heterogeneous coals for grading, 3:13598 
COAL/COMBUSTION 

Coal burning arrangement (Patent; method for producing hot, 
desulfurized, fly-ash-free flue gases), 3:13846 

Combustion of low-grade coal: influence on concept and price of 
steam generators, 3:13849 

Factors influencing formation of alkali sulfates in fossil fuel 
combustion, 3:15605 (MERC/RI-77/5) 

Heavy metals and other trace elements in black coal and their 
emission to the air at coal combustion. A literature survey, 
3:13725 (IVL-B-345) 

Investigation of the mechanism of fly-ash formation in coal-fired 
utility boilers. Annual and quarterly report, February 1, 1976- 
Janury 31, 1977 and November 1, 1976-January 31, 1977, 
3:13747 (FE-2205-4) 

Method of firing coal boiler to produce secondary fuel gas 
(Patent), 3:13847 

Mining engineering, 3:13803 

COAL/COMMINUTION 
Treatment of solid fuels, 3:13814 
COAL/DEASHING 
a from coal by the Battelle hydrothermal coal process, 
1361 
COAL/DEMAND FACTORS 

Energy availabilities for state and local development: 1974 data 
volume 3:15132 (ORNL/TM-5890/S3) 

Energy availabilities for state and local development: 1973 data 
volume, 3:15131 (ORNL/TM-5890-S2) 

Problems of an extended use of coal in the public electricity 
supply of the USA. A survey, 3:13852 

COAL/DENITRATION 

Clean solid and liquid fuels from coal. Quarterly progress report, 

April-June 1977, 3:13696 (FE-2047-5) 
COAL/DESULFURIZATION 

pen from coal by the Battelle hydrothermal coal process, 

Clean solid and liquid fuels from coal. Quarterly progress report, 
April-June 1977, 3:13696 (FE-2047-5) 

Coal liquefaction process (Patent), 3:13710 

Coal liquefaction support studies. Task I. Heat of reaction of 
hydrogen with coal slurries. Task II. Heat transfer coefficient. 
serenely report, April-June 1977, 3:13693 (ANL/CEN/FE-77- 
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Magnetic desulurization of airborne pulverized coal (Patent), 
3:13608 
Pilot plant design for chemical desulfurization of coal. Final report 
June 1973-March 1977, 3:13606 (PB-270111) 
Problems of the processing and use of products from 
desulfurization plants, 3:15731 
Studies in support of recirculating bed reactors for the processing 
of coal. Quarterly report, February 1, 1977-June 1, 1977, 
3:13591 (FE-2449-3) 
po ar a patente pene 

Applied research and evaluation of process concepts for 
ee and og ese of western coals. Quarterly 
pro: anuary-March 1977, 3:13631 (FE-2006-7) 
COAL LEC ON MICROSCOPY 

About some processes on the surface of the coal substance in the 

course of its wetting, 3:13729 

COAL/ENERGY POLICY 

Coal and a new administration in Washington, 3:15166 

Toward establishing a ——— “wees policy, 3:15168 
COAL/ENERGY TRANSPO 

Energy transportation, 3: 13107 
COAL/EUROPEAN COMMUNITIES 

Coal market of the European Communities in 1976, 3:13855 
COAL/FLOCCULATIO 

Formation and filtration of flakes from coal slurries, 3:13821 
COAL/FLUIDIZED-BED COMBUSTION 

Coal conversion and utilization. 1976 technical report, 3:13621 
(ERDA-77-86) 

Coal technology program. Progress report, September 1977, 
3:13654 (ORNL/TM-6104) 

Fluidized-bed combustion: industrial application demonstration 
projects. Monthly progress report, October 1977, 3:15699 (FE- 
2472-19) 

Multicell fluidized-bed boiler design, construction, and test 
rusty Interim report, July 1975-June 1976, 3:14481 (FE- 
1237-56) 

Role of a carbon burnup cell in reducing SO, emissions from 
fluidized-bed coal combustion plants, 3:13844 (CONF-771015- 


12) 
COAL/HEALTH HAZARDS 
Health aspects of burning coal with a high arsenic content. I. 
Arsenic in hair, urine, and blood in children residing in a 
polluted area, 3:15970 
Health aspects of burning coal with a high arsenic content. II. 
Hearing changes in exposed children, 3:16030 
COAL/HYDRAULIC TRANSPORT 
Choice of parameters in hydraulic coal transport projects, 3:13839 
Coal transport in pipelines, 3:13840 
Prospects of hydraulic coal transport in the USA, 3:13819 
COAL/HYDROGENATION 
Basic studies of coal pyrolysis and hydrogasification. Quarterly 
progress report, January 1, 1977-March 31, 1977, 3:13715 (MIT/ 
2295/T26-1) 
Catalytic hydrogenation of coal. Design concept of the RAG/ 
Steag large scale pilot plant, 3:13616 
Coal liquefaction process (Patent), 3:13710 
Coal liquefaction process (Patent), 3:13704 
Coal liquefaction support studies. Task I. Heat of reaction of 
hydrogen with coal slurries. Task II. Heat transfer coefficient. 
Quarterly report, April-June 1977, 3:13693 (ANL/CEN/FE-77- 
5) 


Coal technology program. Progress report, May 1977, 3:13653 
(ORNL/TM-5980) 
Coal technology program. Progress report, September 1977, 
3:13654 (ORNL/TM-6104) 
Hydrogenation of pit coal, 3:13615 
Research and development of rapid hydrogenation for coal 
conversion to synthetic motor fuels (riser cracking of coal). 
Monthly progress report, September 1-30, 1977, 3:13698 (FE- 
2307-24) 
Some aspects of coal hydrogenation, 3:13708 
Studies in support of recirculating bed reactors for the processing 
of coal. Quarterly report, February 1, 1977-June 1, 1977, 
3:13591 (FE-2449-3) 
COAL/IN-SITU COMBUSTION 
Extraction from underground coal deposits (Patent), 3:13661 
COAL/LEACHING 
oe from coal by the Battelle hydrothermal coal process, 
713613 
COAL/MARKET 
World coking coal market up to 1985, 3:13856 
COAL/MATERIALS HANDLING 
Air pollution problems connected with coal handling and storage, 
3:13748 (IVL-B-364) 
Association of experience for safety and efficiency, 3:13779 
Feeder for coal-gasification reactor (Patent), 3:13659 
High pressure rotary piston coal feeder for coal gasification 
applications (Patent), 3:13666 


COAL/SOLVENT EXTRACTION 


Optimal fuel supply contro | for electrical energy systems: a real- 
time computer technique, 3:14530 
Possibilities of changing the conception of the coal charge of the 
combined fuel processing works, 3:13824 
Rail transportation systems that help us meet our energy 
requirements, 3:15655 
COAL/MECHANICAL PROPERTIES 
Mechanical properties of the Pittsburgh coal at elevated 
temperatures (Ph.D. Thesis; 150 references), 3:13735 
COAL/MEETINGS 
Outlook for coal: critical times for a critical fuel, New York, NY, 
3:13663 
COAL/METAMORPHISM 
Investigations into the light reflecting power of exinite, 3:13730 
COAL/MILLING 
Pulverizing mill (Patent), 3:13823 
COAL/MIXING 
Studies in support of recirculating bed reactors for the processing 
of coal, Quarterly report, February 1, 1977-June 1, 1977, 
3:13591 (FE-2449-3) 
COAL/PETROLOGY 
Investigations into the light reflecting power of exinite, 3:13730 
COAL/PHYSICAL PROFE RTIE S 
Coal chemistry: aspects of analysis, structure, reactions, 
conversion, and byproducts, 3:13734 
Computer-aided industrial process design: the ASPEN project. 
First annual report, June |, 1976-May 30, 1977 (List of more 
than 100 programs for calculating 65 physical and 
thermodynamic properties of coal), 3:13652 (MIT-2295T9-4) 
Mechanical properties of the Pittsburgh coal at elevated 
temperatures (Ph.D. Thesis; 150 references), 3:13735 
COAL/PLASTICITY 
Mechanical properties of the Pittsburgh coal at elevated 
temperatures (Ph.D. Thesis; 150 references), 3:13735 
COAL/POWER GENERATION 
Total present-worth economic comparison of coal and nuclear 
fuel energy alternatives (For 500-MWe plant), 3:15220 
COAL/PRODUCTION 
Export policy for Canadian natural gas, 3:13978 
Inquiry of actual coal outputs from availabilities, 3:13766 
Over one billion tons of coal in 1985: can the railroad industry 
handle it, 3:15179 
COAL/PYROLYSIS 
Basic studies of coal pyrolysis and hydrogasification. Quarterly 
progress report, January 1, 1977-March 31, 1977, 3:13715 (MIT/ 
2295/T26-1) 
Coal burning arrangement (Patent; method for producing hot, 
desulfurized, fly-ash-free flue gases), 3:13846 
Coal technology program. Progress report, September 1977, 
3:13654 (ORNL/TM-6104) 
Extraction from underground coal deposits (Patent), 3:13661 
Preliminary physicochemical characteristic of pitch obtained from 
rapid coal degasification process, 3:13731 
COAL/RAIL TRANSPORT 
Coal production and transportation (Unit trains), 3:13837 
Coupling systems for coal cars, 3:13832 
How to spec a freight car truck (and why), 3:13831 
Oklahoma Gas and Electric's experience with unit train 
operations, 3:13835 
Over one billion tons of coal in 1985: can the railroad industry 
handle it, 3:15179 
Rail transportation systems that help us meet our energy 
requirements, 3:15655 
Reverse heat engine’s role 
Union Pacific's plans for 
What are reasonable u 
perspective, 3:13834 
COAL/REACTION HEAT 
Coal liquefaction support studies. Task I. Heat of reaction of 
hydrogen with coal slurries. Task II. Heat transfer coefficient. 
Quarterly report, April-June 1977, 3:13693 (ANL/CEN/FE-77- 


unit trains, 3:13833 
transportation, 3:13836 
yal tariffs: an attorney's 


) 
COAL/REFLECTIVITY 
Investigations into the 

COAL/RESERVES 
Domestic energy resource ar 
and needed dat a. Report to the Congress, 3:15172 (PB-268966) 
COAL/SAMPLE P REPARATION 


it reflecting power of exinite, 3:13730 


nd reserve estimates: uses, limitations, 


Mechanical properties of the 
temperatures (Ph.D. Thesis 
COAL/SAMPLING 
Mechanical properties of the Pittsburgh coal at elevated 
temperatures (Ph.D. Thesis; 150 references), 3:13735 
COAL/SOLVENT EXTRACTION 
Applied research and evaluation of process concepts for 
liquefaction and gasification of western coals, Quarterly 
progress report, January-March 1977, 3:13631 (FE-2006-7) 
Solubilization of coal in an organic medium, 3:13716 


Pittsburgh coal at elevated 
150 references), 3:13735 





COAL/SORPTIVE PROPERTIES 


COAL/SORPTIVE PROPERTIES 
About some processes on the surface of the coal substance in the 
course of its wetting, 3:13729 
COAL/SORTING 
Coarse- and fine- grain sorting of the Goettelborn dressing plant in 
one single jig, 3:13818 
COAL/SPONTANEOUS COMBUSTION 
Stabilization of dried coal (Patent; as mined lignite or bituminous 
coal is mixed with hot dried coal), 3:13816 
COAL/STORAGE 
Air pollution problems connected with coal handling and storage, 
3:13748 (IVL-B-36€4) 
Stabilization of dried coal (Patent; as mined lignite or bituminous 
coal is mixed with hot dried coal), 3:13816 
COAL/THERMAL GRAVIMETRIC ANALYSIS 
Study of coal reactivities. Quarterly report, December 1-February 
28, 1977, 3:13724 (FE-2368-3) 
COAL/TRANSPORT 
Case for slurry pipelines, 3:13828 
Coal production and transportation: third annual conference, 1977, 
3:13826 
How Burlington Northern will transport western coal, 3:13827 
No averages, please, 3:13829 
Possibilities of changing the conception of the coal charge of the 
combined fuel processing works, 3:13824 
Pretreatment of coal during transport (Patent; transport of fine 
coal in a heated tube by entrainment in an oxygen-containing 
gas to reduce caking power), 3:13822 
Rail and barge transportation or the reversal of the winning of the 
West, 3:13838 
Selby public enquiry, 3:13808 
Texas lignite and New Mexico coal: fuel for Gulf area utilities, 
3:15177 
COAL/USES 
Coal: safe base for energy supply and employment (German 
Federal Republic), 3:15175 
COAL DEPOSITS/DEGASSING 
Method for removing methane from coal (Patent), 3:13762 
COAL DEPOSITS/EXPLORATION 
Development of technical mining terminology in connection with 
progress in underground methods of developing coal deposits, 
3:13788 
COAL DEPOSITS/GEOLOGY 
Texas lignite and New Mexico coal: fuel for Gulf area utilities, 
3:15177 
COAL DEPOSITS/ISOTOPE RATIO 
Carbon isotopes of methane. Model experiments on the variations 
in the '**C/'8C ratio of methane during coal adsorption and 
desorption, 3:13756 
COAL DEPOSITS/LEASING 
Critical apprais! of coal development, 3:13751 
Federal coal leasing regulations: 1977 update, 3:13866 
COAL DEPOSITS/SEISMIC SURVEYS 
Geophysical approaches to coal exploration: a review, 3:13754 
COAL EXTRACTS/CHEMICAL PROPERTIES 
Extraction of coal using recuperative solvents, 3:13709 
COAL EXTRACTS/CHEMICAL REACTION YIELD 
Solubilization of coal in an organic medium, 3:13716 
COAL EXTRACTS/HYDROGENATION 
Extraction of coal using recuperative solvents, 3:13709 
Investigation of coal solubility in anthracene oils, 3:13705 
COAL EXTRACTS/SEPARATION PROCESSES 
Investigation into caking power and plastic properties of the coal 
extract, 3:13726 
COAL FINES/CARBONIZATION 
~— of low-temperature carbonization of coal (Patent), 
13597 
COAL FINES/EMULSIFICATION 
Process for fuel production (Patent; coal, fuel oil, and water), 
3:14220 
COAL FINES/FILTRATION 
Automatic control of vacuum-filter blowbacks, 3:13842 
COAL FINES/FLOTATION 
Automatic control of vacuum-filter blowbacks, 3:13842 
COAL FINES/MATERIALS HANDLING 
Method and device for feeding dry flowable coal dust into a high- 
pressure coal gasifier (Patent), 3:13683 
COAL GAS/CALORIFIC VALUE 
Method for the production of gaseous fuels with high calorific 
value in connection with the fabrication of fine grained low 
temperature carbonization coke (Patent), 3:13675 
COAL GAS/CLEANING 
Device for the exhaust, combustion and washing of gas, designed 
for coke ovens (Patent), 3:13850 
COAL GAS/COMBUSTION 
Device for the exhaust, combustion and washing of gas, designed 
for coke ovens (Patent), 3:13850 
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COAL GAS/DESULFURIZATION 
Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume I. 
Youngstown Sheet and Tube Company, Campbell Works - coke 
oven gas desulfurization. Final report, 3:15847 (PB-268954) 
Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. volume iii. 
Republic Steel Corporation, Cleveland district plant. Final 
report, 3:15849 (PB-268956) 
Method of low-temperature carbonization of coal (Patent), 
3:13597 
Process for desulfurization of coke oven gas (Patent), 3:13609 
COAL GAS/PRODUCTION 
Method and equipment to produce a gaseous carbon monoxide 
and hydrogen a mixture (Patent), 3:13680 
COAL GAS/PURIFICATION 
Method and apparatus for removing vapors and aerosols from 
gases produced in a gasification plant (Patent), 3:13658 
COAL GAS/THERMODYNAMIC PROPERTIES 
Phase equilibrium and volumetric properties of coal-derived 
fluids. Quarterly report, June 15-September 15, 1977, 3:13722 
(FE-2278-6) 
COAL GAS/USES 
Processing of tar and of its fraction by cracking, 3:13717 
COAL GASIFICATION 
See also AGGLOMERATING ASH PROCESS 
BI-GAS PROCESS 
CARBON DIOXIDE ACCEPTOR PROCESS 
COED PROCESS 
HYGAS PROCESS 
IN-SITU GASIFICATION 
LIQUID PHASE METHANATION PROCESS 
MOLTEN SALT COAL GASIFICATION PROCESS 
RILEY-MORGAN PROCESS 
SYNTHANE PROCESS 
WINKLER PROCESS 
Basic studies of coal pyrolysis and hydrogasification. Quarterly 
progress report, January 1, 1977-March 31, 1977, 3:13715 (MIT/ 
2295/T26-1) 
Device for gas generation (Patent), 3:13679 
Gasification process for carbonaceous material (Patent), 3:13677 
Method and equipment to produce a gaseous carbon monoxide 
and hydrogen containing mixture (Patent), 3:13680 
Method and apparatus for removing vapors and aerosols from 
gases produced in a gasification plant (Patent), 3:13658 
Method for the production of gaseous fuels with high calorific 
value in connection with the fabrication of fine grained low 
temperature carbonization coke (Patent), 3:13675 
Process and device for the cleaning of gases during coal pressure 
gasification with additional tar or tar-oil washing and the 
necessary heating of the system during part load operation and 
the simultaneous final cleaning and H2S-absorption of the gases 
which are led into the expansion turbine (Patent), 3:13681 
Process for the conversion of coal into a combustible gas (Patent), 
3:14181 
Process for the generation of synthesis gases (Patent), 3:13672 
Process to generate gas from solid fuels (Patent), 3:13690 
COAL GASIFICATION/AIR POLLUTION CONTROL 
Coal technology program. Progress report, September 1977, 
3:13654 (ORNL/TM-6104) 
COAL GASIFICATION/CATALYSTS 
Applied research and evaluation of process concepts for 
liquefaction and gasification of western coals. Quarterly 
progress report, January-March 1977, 3:13631 (FE-2006-7) 
COAL GASIFICATION/CHEMICAL REACTION KINETICS 
Catalyzed hydrogen and steam gasification of coal and coal chars, 
3:13687 
COAL GASIFICATION/CHEMICAL REACTORS 
Process for gasifying coal or other carbon containing material 
(Patent), 3:13656 
Reactor for the pressure gasification of coal, 3:13678 
Simultaneous gasification of coal and pyrolysis of organic solid 
waste materials (Patent), 3:13657 
COAL GASIFICATION/COMPARATIVE EVALUATIONS 
Coal technology program. Progress report, May 1977, 3:13653 
(ORNL/TM-5980) 
Coal technology program. Progress report, September 1977, 
3:13654 (ORNL/TM-6104) 
Process for manufacturing a substitute natural gas from coal, 
3:13691 
COAL GASIFICATION/COMPRESSORS 
Coal technology program. Progress report, September 1977, 
3:13654 (ORNL/TM-6104 
COAL GASIFICATION/DEMONSTRATION PLANTS 
— —— plants. 1976 technical report, 3:13620 (ERDA- 
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COAL GASIFICATION/EFFICIENCY 
Analysis of coal hydrogasification processes. Monthly technical 
progress report, 1 September-30 September 1977, 3:13648 (FE- 
2565-6) 
Analysis of coal hydrogasification processes. Monthly technical 
progress report, 1 October-31 October 1977, 3:13649 (FE-2565- 
7 


COAL GASIFICATION/ENERGY POLICY 
Status of and need for new coal gasification technology, 3:13674 
COAL GASIFICATION/EQUIPMENT 
New developments in conventional gasification for brown coal, 
3:13667 
COAL GASIFICATION/FLUIDIZED BED 
Application of special fluidized-bed techniques to coal gasification, 
3:13673 
COAL GASIFICATION/FUEL FEEDING SYSTEMS 
High pressure rotary piston coal feeder for coal gasification 
applications (Patent), 3:13666 
Method and device for feeding dry flowable coal dust into a high- 
pressure coal gasifier (Patent), 3:13683 
Reactor for gasifying solid fuels, particularly coal, under 
superatmospheric pressure (Patent), 3:13662 
COAL GASIFICATION/HEAT RECOVERY 
Coal technology program. Progress report, September 1977, 
3:13654 (ORNL/TM-6104) 
COAL GASIFICATION/MATERIALS 
Critical materials problems in coal conversion, 3:13713 
COAL GASIFICATION/MATHEMATICAL MODELS 
Coal technology program. Progress report, September 1977, 
3:13654 (ORNL/TM-6104) 
Design of autothermic coal gasification plants for different 
product gas compositions, 3:13685 
COAL GASIFICATION/PILOT PLANTS 
Design report. Volume 1. Process design. Development work for 
an advanced coal gasification system for electric power 
generation from coal directed toward a commercial gasification 
generating plant. Phase II, 3:13628 (FE-1521-20) 
COAL GASIFICATION/PROCESS DEVELOPMENT UNITS 
Advanced coal gasification system for electric power generation. 
Sixty-second monthly progress report, September 1977, 3:13626 
(FE-1514-72) 
COAL GASIFICATION/PUMPS 
Coal technology program. Progress report, September 1977, 
3:13654 (ORNL/TM-6104) 
COAL GASIFICATION/REVIEWS 
Status of and need for new coal gasification technology, 3:13674 
COAL GASIFICATION/SIMULATION 
Computer-aided industrial process design: the ASPEN project. 
First annual report, June 1, 1976-May 30, 1977, 3:13652 (MIT- 
2295T9-4) 
Design of autothermic coal gasification plants for different 
product gas compositions, 3:13685 
COAL GASIFICATION/TECHNOLOGY UTILIZATION 
Application of special fluidized-bed techniques to coal gasification, 
3:13673 
COAL GASIFICATION/THERMAL EFFICIENCY 
Synthesis gas production (Patent), 3:13660 
COAL GASIFICATION/TURBINES 
Coal technology program. Progress report, September 1977, 
3:13654 (ORNL/TM-6104) 
COAL GASIFICATION/VALVES 
Coal technology program. Progress report, September 1977, 
3:13654 (ORNL/TM-6104) 
COAL GASIFICATION/WASTE WATER 
Water circuit and waste water treatment for gasification processes, 
3:13742 
COAL GASIFICATION PLANTS/CONTROL SYSTEMS 
Instrumentation and process control for fossil demonstration 
plants. Quarterly technical progress report, October-December 
1976, 3:13618 (ANL-FE-49622-3) 
COAL GASIFICATION PLANTS/CORROSION 
Corrosion behavior of Type 310 stainless steel in coal-gasification 
environments, 3:13619 (CONF-771010-6) 
Materials problems (real and imagined) in coal gasification plants, 
3:13689 
COAL GASIFICATION PLANTS/CORROSION PROTECTION 
Development of coatings for corrosion/erosion protection of 
internal components of coal gasification vessels. Monthly 
report, 1 October-31 October 1977, 3:13650 (FE-2592-1) 
COAL GASIFICATION PLANTS/DEMONSTRATION 
PLANTS 
Standard criteria for the economic evaluation of alternative 
pipeline and fuel gas demonstration plant design concepts. Final 
task report, Task 042, 3:13641 (FE-2343-42) 
COAL GASIFICATION PLANTS/DESIGN 
Design report. Volume 9. Section 700: support facilities. 
Development work for an advanced coal gasification system for 
electric power generation from coal directed toward a 


COAL INDUSTRY/ENVIRONMENTAL IMPACTS 


commercial gasification generating plant. Phase II, 3:13629 (FE- 
1521-28) 
COAL GASIFICATION PLANTS/ELECTRICAL EQUIPMENT 

Design report. Volume 10. Mechanical er and general 
notes requisitions, 3:13627 (FE-1520-29) 

COAL GASIFICATION PLANTS/ELECTRONIC EQUIPMENT 

Design report. Volume 10. Mechanical specifications and general 
notes requisitions, 3:13627 (FE-1520-29) 

COAL GASIFICATION PLANTS/EROSION 

Development of coatings for corrosion/erosion protection of 
internal components of coal gasification vessels. Monthly 
report, 1 October-31 October 1977, 3:13650 (FE-2592-1) 

COAL GASIFICATION PLANTS/FINANCING 
Status of and need for new coal gasification technology, 3:13674 
COAL GASIFICATION PLANTS/FIRE PREVENTION 

Design report. Volume 10. Mechanical specifications and general 
notes requisitions, 3:13627 (FE-1520-29) 

COAL GASIFICATION PLANTS/FUEL FEEDING SYSTEMS 

Evaluation of coal feed systems being developed by the Energy 
Research and Development Administration, 3:13651 (JPL-77- 
54) 

Feeder for coal-gasification reactor (Patent), 3:13659 

COAL GASIFICATION PLANTS/GOVERNMENT POLICIES 

Status of and need for new coal gasification technology, 3:13674 

COAL GASIFICATION PLANTS/MATERIALS 

Materials problems (real and imagined) in coal gasification plants, 

3:13689 
COAL GASIFICATION PLANTS/MATERIALS TESTING 

Materials technology for coal-conversion processes. Eleventh 

quarterly report, April-June 1977, 3:13617 (ANL-77-62) 
COAL GASIFICATION PLANTS/MEASURING 

INSTRUMENTS 

Design report. Volume 10. Mechanical specifications and general 
notes requisitions, 3:13627 (FE-1520-29) 

Instrumentation and process control for fossil demonstration 
plants. Quarterly technical progress report, October-December 
1976, 3:13618 (ANL-FE-49622-3) 

COAL GASIFICATION PLANTS/OPERATION 

Low-Btu gas powering of combined-cycle plants, 3:14536 

COAL GASIFICATION PLANTS/REFRACTORIES 

Improvement of the mechanical reliability of monolithic 
refractory linings for coal gasification process vessels. Quarterly 
progress report, July-September 1976, 3:13633 (FE-2218-3) 

COAL GASIFICATION PLANTS/SIMULATION 

Development of a modular software system for the dynamic 
simulation of coal conversion plants. Quarterly report, April- 
June 1977, 3:13638 (FE-2338-4) 

Development of a modular software system for the dynamic 
simulation of coal conversion plants. Annual report, June 1, 
1976-June 30, 1977, 3:13639 (FE-2338-5) 

Systems studies of coal conversion processes using a reference 
simulator. Quarterly report, April 1, 1977-June 30, 1977, 3:13635 
(FE-2275-4) 

COAL GASIFICATION PLANTS/SITE SELECTION 

Analysis of sensitivities of local socioeconomic impacts to 
variations in types and rates of coal development and to 
differences in local site characteristics, 3:15173 (CONF-770210- 
12) 

Study on coal gasification plant with nuclear process heat in 
Saarland, 3:13686 

COAL GASIFICATION PLANTS/SOCIO-ECONOMIC 

FACTORS 

Analysis of sensitivities of local socioeconomic impacts to 
variations in types and rates of coal development and to 
differences in local site characteristics, 3:15173 (CONF-770210- 
12 


COAL GASIFICATION PLANTS/SYSTEMS ANALYSIS 
Study on coal gasification plant with nuclear process heat in 
Saarland, 3:13686 
COAL GASIFICATION PLANTS/TEST FACILITIES 
Gasification Combined Cycle Test Facility, Pekin, Illinois. 
Monthly technical report, September 1977, 3:13642 (FE-2352-5) 
COAL GASIFICATION PLANTS/VALVES 
Coal gasification valves. Phase I. Quarterly technical progress 
report, September-November 1976, 3:13643 (FE-2355-2(Rev.A)) 
Coal gasification valves. Phase I. Annual report, 29 May 1976-31 
May 1977, 3:13644 (FE-2355-20) 
COAL GASIFICATION PLANTS/WASTE WATER 
Conversion of ammonia into hydrogen and nitrogen by reaction 
with a sulfided catalyst (Patent), 3:13738 
COAL INDUSTRY/ECONOMICS 
Critical alternatives in the use of coal for America’s energy future: 
a summary of the OTA report, 3:13853 
COAL INDUSTRY/ENVIRONMENTAL EFFECTS 
National coal utilization assessment: some potential impacts in the 
South (12-State southern USA), 3:13746 (CONF-771143-1) 
COAL INDUSTRY/ENVIRONMENTAL IMPACTS 
Costs and economic impacts of proposed non-significant 
deterioration amendments to the Clean Air Act, 3:15176 
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COAL INDUSTRY/FORECASTING 
Critical alternatives in the use of coal for America’s energy future: 
a summary of the OTA report, 3:13853 
Future: steam and metallurgical coals, 3:13854 
National coal utilization assessment: some potential impacts in the 
South (12-State southern USA), 3:13746 (CONF-771143-1) 
COAL INDUSTRY/GOVERNMENT POLICIES 
From regulation to control: a question of dynamics, 3:13865 
COAL INDUSTRY/LEGISLATION 
Federal coal leasing regulations: 1977 update, 3:13866 
COAL INDUSTRY/MANPOWER 
Report to the Governor on manpower needs of the Illinois Basin 
coal industry. Final report, 3:13760 (PB-268912) 
COAL INDUSTRY/REGULATIONS 
From regulation to control: a question of dynamics, 3:13865 
COAL INDUSTRY/SAFETY 
People challenge in coal, 3:13861 
COAL INDUSTRY/SOCIO-ECONOMIC FACTORS 
National coal utilization assessment: some potential impacts in the 
South (12-State southern USA), 3:13746 (CONF-771 143-1) 
COAL LIQUEFACTION 
See also COED PROCESS 
COSTEAM PROCESS 
CSF PROCESS 
H-COAL PROCESS 
SYNTHOIL PROCESS 
Coal liquefaction process (Patent), 3:13704 
Liquefaction of solid carbonaceous materials (Patent), 3:13703 
Process for liquefying coal (Patent), 3:13706 
COAL LIQUEFACTION/AIR POLLUTION CONTROL 
Coal technology program. Progress report, September 1977, 
3:13654 (ORNL/TM-6104 
COAL LIQUEFACTION/CATALYSTS 
Catalyst development for coal liquefaction. Monthly report, 
August 1977 (Sn, Ni, Cu, Cr2O, and Pb added to CoMo 
catalysts on supports), 3:13700 (FE-2335-15) 
New catalytic materials for the conversion of coal, 3:13714 
COAL LIQUEFACTION/COMPARATIVE EVALUATIONS 
Coal technology program. Progress report, May 1977, 3:13653 
(ORNL/TM-5980) 
Coal technology program. Progress report, September 1977, 
3:13654 (ORNL/TM-6104) 
COAL LIQUEFACTION/DEMONSTRATION PLANTS 
Coal demonstration plants. 1976 technical report, 3:13620 (ERDA- 
76-87 


COAL LIQUEFACTION/MATERIALS 
Critical materials problems in coal conversion, 3:13713 
COAL LIQUEFACTION/MATHEMATICAL MODELS 
Coal technology program. Progress report, September 1977, 
3:13654 (ORNL/TM-6104) 
COAL LIQUEFACTION/PROCESS DEVELOPMENT UNITS 
Project Lignite. Quarterly technical progress report No. 12, 
January-March 1977, 3:13694 (FE-1224-75) 
COAL LIQUEFACTION/RECOMMENDATIONS 
High NO/sub x/ from coal-derived fuels, 3:13851 
COAL LIQUEFACTION/SEPARATION PROCESSES 
Supporting research and development on separations technology. 
Final report, 3:13701 (ORNL/TM-5843) 
COAL LIQUEFACTION/SIMULATION 
Computer-aided industrial process design: the ASPEN project. 
First annual report, June 1, 1976-May 30, 1977, 3:13652 (MIT- 
2295T9-4 
COAL LIQUEFACTION PLANTS/CONTROL SYSTEMS 
Instrumentation and process control for fossil demonstration 
plants. Quarterly technical progress report, October-December 
1976, 3:13618 (ANL-FE-49622-3) 
COAL LIQUEFACTION PLANTS/FUEL FEEDING SYSTEMS 
Evaluation of coal feed systems being developed by the Energy 
Research and Development Administration, 3:13651 (JPL-77- 


54) 
COAL LIQUEFACTION PLANTS/MATERIALS TESTING 
Alloy evaluation for fossil fuel process plants (liquefaction). 
Quarterly report for April 1-June 30, 1977, 3:15459 (IS-4252) 
oo technology for coal-conversion processes. Eleventh 
uarterly report, April-June 1977, 3:13617 (ANL-77-62) 
coAL LIQUEFACT ION PLANTS/MEASURING 
INSTRUMENTS 
Instrumentation and process control for fossil demonstration 
plants. Quarterly technical progress report, October-December 
1976, 3:13618 (ANL-FE-49622-3) 
COAL LIQUEFACTION PLANTS/SIMULATION 
Systems studies of coal conversion processes using a reference 
simulator. Quarterly report, April 1, 1977-June 30, 1977, 3:13635 
(FE-2275-4) 
COAL LIQUIDS/CHEMICAL ANALYSIS 
Clean solid and liquid fuels from coal. Quarterly progress report, 
April-June 1977, 3:13696 (FE-2047-5) 
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COAL LIQUIDS/CHEMICAL COMPOSITION 
Characterization of coal liquids by high resolution liquid 
chromatography and mass spectrography, 3:13733 
Research and development of rapid hydrogenation for coal 
conversion to amas motor fuels (riser cracking of coal). 
ee progress report, September 1-30, 1977, 3:13698 (FE- 
2307-2. 
COAL LIQUIDS/CHEMICAL REACTION YIELD 
Research and development of an advanced process for conversion 
of coal to synthetic gasoline and other distillate motor fuels. 
Annual report, June tan BB 3: Pd (FE-1800-15) 
COAL LIQUIDS/COMBUSTIO 
High NO/sub x/ from coal-derived fuels 2 xe 13851 
COAL LIQUIDS/CRACKING 
Research and development of an advanced process for conversion 
of coal to synthetic gasoline and other distillate motor fuels. 
Annual report, June 1976-May 1977, 3:13695 (FE-1800-15) 
COAL LIQUIDS/DENITRATION 
Clean solid and liquid fuels from coal. Quarterly progress report, 
April-June 1977, 3:13696 (FE-2047-5) 
COAL LIQUIDS/DESULFURIZATION 
Clean solid and li eX fuels from coal. Quarterly progress report, 
April-June 1977, 3:13696 (FE-2047-5) 
COAL LIQUIDS PY 
Enthalpy measurement of coal-derived liquids. Quarterly technical 
progress report, July- yoo nped 1977 (155 to 742 degrees F and 
150, 200, 500, 1000 and 1500 ew 3:13721 (FE-2035-9) 
COAL LIQUIDS/FILTRATI 
Coal liquefaction process (Patent), 3:13710 
COAL LIQUIDS CTIONATION 
Some aspects of coal hydrogenation, 3:13708 
COAL LIQUIDS/HEAT TRANSFER 
Coal liquefaction —— studies. Task I. Heat of reaction of 
hydrogen with coal slurries. Task II. Heat transfer coefficient. 
Quarterly report, April-June 1977, 3:13693 (ANL/CEN/FE-77- 
5 


COAL LIQUIDS/HYDROCRACKING 
Applied research and evaluation of process concepts for 
liquefaction and yee of western coals. Quarterly 
rogress re y-March 1977, 3:13631 (FE-2006-7) 
COAL LIQUI S/HYDROGENATION 
Applied research and evaluation of process concepts for 
liquefaction and ———— of western coals. Quarterly 
progress report, January-March 1977, 3:13631 (FE-2006-7) 
Method for upgrading a Fischer-Tropsch light oil (Patent; 
upgrading li fight oils), 3:13702 
Some aspects of coal hydrogenation, 3:13708 
COAL LIQUIDS/MIXING 
Coal technology am Progress report, May 1977, 3:13653 
(ORNL/TM-5980) 
COAL LIQUIDS/PURIFICATION 
Separation of insoluble material from coal liquefaction product by 
use of a diluent (Patent), 3:13707 
Supporting research and development on separations technology. 
Pinal report, 3:13701 (ORNL/TM-5843) 
COAL LIQUIDS/RECYCLING 
Project Lignite. Quarterly technical progress report No. 12, 
January-March 1977, 3:13694 (FE-1224-75) 
COAL LIQUIDS/REFINING 
Method for upgrading a Fischer-Tropsch light oil (Patent; 
upgrading light oils), 3:13702 
COAL LIQUIDS/THERMODYNAMIC PROPERTIES 
Phase equilibrium and volumetric properties of coal-derived 
fluids. Quarterly report, June 15-September 15, 1977, 3:13722 
(FE-2278-6) 
COAL LIQUIDS/YIELDS 
Coal technology + Progress report, May 1977, 3:13653 
(ORNL/TM-S5 
COAL MINERS/ACCIDENTS 
Chainless haulage is new safety factor for longwall operations, 


3:13783 
COAL MINERS/EDUCATION 
People challenge in coal, 3:13861 
COAL MINERS/PRODUCTIVITY 
People challenge in coal, 3:13861 
COAL MINERS/WORKING CONDITIONS 
People challenge in coal, 3:13861 
COAL MINES/AIR CONDITIONING 
~ ee of coal faces by deep cooling of the fresh air, 
- 4 
COAL MINES/DUSTS 
Method for fighting dust while bringing in deposits in de-coaled 
rooms and simultaneously for the prevention of deposit fires in 
coal mines (Patent), 3:13862 
Salt paste for binding dust in coal mines, 3:13740 
COAL MINES/FIRE PREVENTION 
Method for fighting dust while bringing in deposits in de-coaled 
rooms and simultaneously for the prevention of deposit fires in 
coal mines (Patent), 3:13862 
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COAL MINES/FIRES 
cage © mine fires by vo 3:13771 
COAL MINES/FLOOD CONTROL 
Saving of breakouts in A region of Duchcov in the north 
Bohemian brown coal basin and results of surveys in the Mine 
Viktorin, 3:13772 
COAL MINES/GEOLOGIC FAULTS 
Geophysical approaches to coal exploration: a review, 3:13754 
COAL MINES/LAND RECLAMATION 
Microbiological and biochemical tests as indicators of the soil 
formation on the waste heap of the mine Lotta-Maria in the 
north Bohemian brown coal basin, 3:13749 
COAL MINES/MAPS 
Cartographical extraction geometry in mining, 3:13797 
COAL MINES/MINING EQUIPMENT 
Development of the Thyssen tunnel machine, 3:13805 
COAL MINES/PLANNING 
Preparing and planning the South Wales Coalfield for the 1980's, 
3:13787 
Selby public enquiry, 3:13808 
COAL MINES/PRODUCTIVITY 
rs and planning the South Wales Coalfield for the 1980's, 
3:1378 
Solsgirth World” record, 25,260 tons, 3:13809 
COAL MINES/ROCK BURSTS 
About some processes on the surface of the coal substance in the 
course of its wetting, 3:13729 
Discussion on sudden outbursts of coal and gas. Solving the 
problem, 3:13801 
Mine rescue service in mines with coal and gas outburst danger, 
3:13773 
Pore structure and fissuring of coal as a factor in outbursts, 
3:13800 
Practical experience with the use of deteriorating blasting work to 
influence the properties of the coal substance of the residual 
pillar in the 32nd seam of the mine 9th May in the Ostrava- 
Karvina basin, 3:13775 
Sudden outburst of coal and gas at No. 3 Aleksandrovskoe 
Colliery, 3:13799 
COAL MINES/SAFETY 
Method for removing methane from coal (Patent), 3:13762 
Mine rescue service in mines with coal and gas outburst danger, 
1377 
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COAL MINES/SITE SELECTION 
Analysis of sensitivities of local socioeconomic impacts to 
variations in types and rates of coal development and to 
differences in local site characteristics, 3:15173 (CONF-770210- 


12) 
COAL MINES/SOCIO-ECONOMIC FACTORS 
Analysis of sensitivities of local socioeconomic impacts to 
variations in types and rates of coal development and to 
differences in local site characteristics, 3:15173 (CONF-770210- 


12) 
COAL MINES/TUNNELS 
Development of the Thyssen tunnel machine, 3:13805 
Mechanical tunnelling during the next 20 years, 3:13770 
COAL MINES/VENTILATION 
Air conditioning of coal faces by deep cooling of the fresh air, 
3:13784 


Association of experience for safety and efficiency, 3:13779 
Development of the Thyssen tunnel machine, 3:13805 
Diesel motors with favorable exhaust characteristics for 
underground use, 3:13781 
Simulation and layout of ventilation systems, 3:13810 
Technical ventilation monitoring within the framework of the 
CH, exception guideline of the higher mining office of 
Northrhine Westphalia taking into consideration the various 
peculiarities of coalwinning, 3:13860 
COAL MINING 
See also LONGWALL MINING 
SURFACE MINING 
UNDERGROUND MINING 
ee the technology of mining coal without leaving pillars, 
213792 
Possibilities of changing the conception of the coal charge of the 
combined fuel processing works, 3:13824 
COAL MINING/BUILDING MATERIALS 
Method for the treatment of mining gangue containing sulfuric 
acid (Patent), 3:13741 
COAL MINING/CHEMICAL EXPLOSIVES 
Development tendencies in blasting techniques in Northrhine 
Westphalia’s mining industry, 3:13763 
COAL MINING/CONVEYORS 
— muck and spoil clearance from tunnels and headings, 
713776 
COAL MINING/ENVIRONMENTAL EFFECTS 
Effects of coal mining on ground and surface water quality, 
Monongalia County, West Virginia, 3:15902 


COAL TAR/PROCESSING 


COAL MINING/ENVIRONMENTAL IMPACTS 
Critical apprais] of coal development (Mainly a review of Amory 
Lovin’s concepts), 3:13751 
COAL MINING/FORECASTING 
Mechanical tunnelling during the next 20 years, 3:13770 
COAL MINING/GROUND SUBSIDENCE 
Contribution to the analysis of ground movements due to mining, 
3:13785 
COAL MINING/MAINTENANCE 
Utah’s potential in the manufacturing or servicing of mining 
equipment, 3:13759 (NP-22663) 
COAL MINING/MEETINGS 
Coal production and transportation: third annual conference, 1977, 
3:13826 
COAL MINING/MINERAL WASTES 
Method for the treatment of mining gangue containing sulfuric 
acid (Patent), 3:13741 
COAL MINING/MINING EQUIPMENT 
Safe haulage with diesel trolleys in coal mining in North Rhine- 
Westphalia, 3:13782 
COAL MINING/OPTIMIZATION 
Solution of the problem of an allocation of resources for the 
planning of mineral extraction underground, 3:13767 
COAL MINING/PLANNING 
Assessment of the effect of mining factors on heatings, 3:13758 
Situation and future prospects of coal supplies for eastern 
carbonization plants, 3:13804 
COAL MINING/SULFURIC ACID 
Method for the treatment of mining gangue containing sulfuric 
acid (Patent), 3:13741 
COAL MINING/SURFACE MINING 
Evaluation of the analysis supporting President Ford's veto of 
H.R. 25, the Surface Mining Control and Reclamation Act of 
1975: Department of the Interior; Federal Energy 
Administration. Report to the Congress, 3 15174 ‘PB. 269085) 
COAL MINING/VENTILATION 
Choice of special ventilation equipment, 3:13764 
COAL PREPARATION 
Magnetic desulurization of airborne pulverized coal (Patent), 
3:13608 
Possibilities of changing the conception of the coal charge of the 
combined fuel processing works, 3:13824 
COAL PREPARATION/ECONOMICS 
Some problems concerning coal preparation for chemical 
processing, 3:13825 
COAL PREPARATION/EQUIPMENT 
Mining engineering, 3:13803 
COAL PREPARATION PLANTS 
Preparation plant for an open-cast brown coal mine in Thailand, 
3:13817 
COAL PREPARATION PLANTS/EFFICIENCY 
Coarse- and fine- grain sorting of the Goettelborn dressing plant in 
one single jig, 3:13818 
COAL PREPARATION PLANTS/ENVIRONMENTAL 
EFFECTS 
Air pollution problems connected with coal handling and storage, 
3:13748 (IVL-B-364 
COAL PREPARATION PLANTS/PLANNING 
Formalized output planning calculations for washeries, 3:13843 
Planning and realization of a modern hard-coal dressing plant 
upon extending the ‘Lohberg’ mine, 3:13820 
COAL PREPARATION PLANTS/WASTE WATER 
Effects of the ionic constitution of washery water on frothing in 
the presence of flocculants, 3:13841 
COAL RESERVES 
Coal resources in the German Creek formation in the Oaky Creek 
area, South Central Bowen Basin, 3:13757 
COAL RESERVES/ENERGY SOURCE DEVELOPMENT 
Prospecting and developing coal reserves in the Western Interior 
Coal Region (Missouri), 3:15178 
COAL RESERVES/FORECASTING 
Energy reserves (Summary of reserve estimates and economic 
supply models for exhaustible resources), 3:15171 (BNL-50646) 
COAL RESERVES/GLOBAL ASPECTS 
— reserves (Summary of reserve estimates and economic 
pply models for exhaustible resources), 3:15171 (BNL-50646) 
COAL RESERVES/ PROSPECTING 
Prospecting and developing coal reserves in the Western Interior 
Coal Region (Missouri), 3:15178 
COAL TAR/FRACTIONATION 
X-ray examinations of group components of tar obtained from 
rapid coal carbonization in a fluidized bed, 3:13593 
COAL TAR/HYDROCRACKING 
Processing of tar and of its fraction by cracking, 3:13717 
COAL TAR/PHYSICAL PROPERTIES 
Investigations on some physicochemical properties of tar derived 
from rapid coal carbonization in a fluidized bed, 3:13594 
COAL TAR/PROCESSING 
Processing of tar and of its fraction by cracking, 3:13717 





COAL TAR/REMOVAL 


COAL TAR/REMOVAL 

Gas cleanup systems for application to the MERC stirred/fixed 
bed gasifier, 3:13624 (FE-1263-13) 

Synthesis gas production (Patent), 3:13660 

COAL TAR/SOLVENT EXTRACTION 

Investigations on some physicochemical properties of tar derived 

from rapid coal carbonization in a fluidized bed, 3:13594 
COAL TAR/X-RAY DIFFRACTION 
X-ray examinations of group components of tar obtained from 
rapid coal carbonization in a fluidized bed, 3:13593 
COAL TAR OILS/HYDROCRACKING 
Processing of tar and of its fraction by cracking, 3:13717 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS/AIR HEATERS 

Preliminary design of a single air heater segment suitable for a 
coal-fired open-cycle MHD system. Fourth quarter report, 
October 1975-December 1975, 3:15238 (FE-1537-13) 

COAL-FIRED MHD GENERATORS/ELECTRODES 

Development, testing, and evaluation of MHD materials and 
component designs. Quarterly report, January 1-March 31, 
1977, 3:15239 (FE-2248-14) 

COAL-FIRED MHD GENERATORS/MATERIALS TESTING 

Development, testing, and evaluation of MHD materials and 
component designs. Quarterly report, January 1-March 31, 
1977, 3:15239 (FE-2248-14) 

COAL-FIRED MHD GENERATORS/RESEARCH PROGRAMS 

Development program for MHD direct coal-fired power 
generation test facility. Quarterly technical progress report, 
January-March 1977, 3:15235 (FE-1760-28) 

Development, testing, and evaluation of MHD materials and 
component designs. Quarterly report, January 1-March 31, 
1977, 3:15239 (FE-2248-14) 

MHD generators for baseload power stations, 3:15236 

COAL-FIRED MHD GENERATORS/TEST FACILITIES 

Development a for MHD direct coal-fired power 
generation test facility. Quarterly technical progress report, 
January-March 1977, 3:15235 (FE-1760-28) 

COASTAL REGIONS/RESOURCE ASSESSMENT 

Coastal resources management: institutions and programs (Book), 
3:15156 (PB-270194) 

COASTAL REGIONS/RESOURCE CONSERVATION 

Coastal resources management: institutions and programs (Book), 
3:15156 (PB-270194) 

COATED FUEL PARTICLES/PARTICLE SIZE CLASSIFIERS 

Automatic particle-size analysis of HTGR nuclear fuel 
microspheres, 3:14692 (CONF-771048-1) 

Transport mechanism for spherical particles for high temperature 
reactor fuel studies, 3:14698 

COATED FUEL PARTICLES/PERMEABILITY 

Effect of pyrocarbon coating premeability on uranium 
redistribution in high temperature gas-cooled reactor fuels, 
3:14037 

COBALT/ECOLOGICAL CONCENTRATION 

Trace elements in the terrestrial environment of a coal-fired 

powerhouse, 3:15884 (DP-1475) 
COBALT 60/DIFFUSION 

Evaluation on the disposal of radioactive wastes into the North 

Pacific, 3:14130 
COBALT ALLOYS 

See also COBALT BASE ALLOYS 
COBALT ALLOYS/CRYSTAL STRUCTURE 

Crystal structures of ternary compounds in the systems Ti(V)- 
Fe(Co,Ni)-Sn(Sb), 3:15454 (SAND-77-6019) 

COBALT ALLOYS/EROSION 

Development of a plasma-sprayed ceramic gas path seal for high 
pressure turbine applications. Final report, 2 Oct 1975-Dec 1976 
(Layered yttria-stabilized zirconia (ZrO2/metal(CoCrAlY) seal), 
3:15515 (N-77-25534) 

COBALT ALLOYS/THERMAL FATIGUE 

Development of a plasma-sprayed ceramic gas path seal for high 
pressure turbine applications. Final report, 2 Oct 1975-Dec 1976 
(Layered yttria-stabilized zirconia (ZrO2/metal(CoCrAlY) seal), 
3:15515 (N-77-25534) 

COBALT BASE ALLOYS/PHASE TRANSFORMATIONS 

Neutron depolarization measurements of HoCoz near the magnetic 
phase transition (65 to 90 K), 3:15460 (N-77-25984) 

COBALT OXIDES/CATALYTIC EFFECTS 
Ammonia oxidation on platinum promoted oxide catalysts, 3:14213 
COBALT OXIDES/CRYSTALLOGRAPHY 
Catalysis studies, 3:15600 (LA-7016-MS) 
CODING CIRCUITS 
See DIGITAL CIRCUITS 
COED PROCESS/PILOT PLANTS 

Coal conversion and utilization. 1976 technical report, 3:13621 
(ERDA-77-86) 

co 


FFEE 
See BEVERAGES 
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CO-GENERATION 
a utility colocation for integrated process heat and power, 
3:14532 


CO-GENERATION/ECONOMICS 
Evaluation of secondary energy in the case of power-heat 
coupling, 3:15110 
On-site generation of electricity: an idea whose time has come, 


3:1511 
CO-GENERATION/ECONOMY 
Evaluation of secondary energy in the case of power-heat 
coupling, 3:15110 
CO-GENERATION/ENERGY CONSERVATION 
Power plant design considerations for energy conservation, 
14458 


CO-GENERATION/ENERGY EFFICIENCY 
On-site generation of electricity: an idea whose time has come, 
3:15113 


COKE/BRIQUETTING 
Method for sintering non-baking petroleum coke, as well as 
reaction vessel and reaction vessel battery to carry out this 
process, 3:13930 
COKE/CUTTING 
Control device for cutting tools for the emptying of petroleum- 
coking reactors (Patent), 3:15650 
COKE/DAMPING 
Device for getting steam generated by damping of glowing coke 
in a coke-oven plant (Patent), 3:15365 
COKE/GASIFICA 
Gasification process for carbonaceous material (Patent), 3:13677 
COKE/MECHANICAL PROPERTIES 
Blast-furnace coke production in high capacity coke oven batteries 
from the viewpoint of domestic raw material resources, 3:13595 
Laboratory oven for coal carbonization (Effect of mechanical 
vibrations during coking), 3:13602 
Optimization of grain composition of coal blends designed for 
blast-furnace coke manufacture, 3:13596 
COKE/OPTIMIZATION 
Optimization of grain composition of coal blends designed for 
blast-furnace coke manufacture, 3:13596 
COKE/POROSITY 
Laboratory oven for coal carbonization (Effect of mechanical 
vibrations during coking), 3:13602 
COKE/PRODUCTION 
Blast-furnace coke production in high capacity coke oven batteries 
from the viewpoint of domestic raw material resources, 3:13595 
Delayed coking process for the simultaneous production of petrol 
coke of two different grades of quality (Patent), 3:13922 
Optimization of grain composition of coal blends designed for 
blast-furnace coke manufacture, 3:13596 
Situation and future prospects of coal supplies for eastern 
carbonization plants, 3:13804 
Situation and future prospects of coal supplies for Ukrainian 
carbonization plants, 3:13858 
COKE/QUALITY ASSURANCE 
Raising coke quality standards, 3:13604 
COKE/SINTERING 
Method for sintering non-baking petroleum coke, as well as 
reaction vessel and reaction vessel battery to carry out this 
process, 3:13930 
COKE OVENS/AEROSOL MONITORING 
Chemical composition of fly ashes in coking plants and their near 
vicinity, 3:15866 
COKE OVENS/DUSTS 
Inorganic composition of fly-dust from selected working places of 
coking plants and their near neighborhood, 3:13750 
COKE OVENS/FLUE GAS 
Device for the exhaust, combustion and washing of gas, designed 
for coke ovens (Patent), 3:13850 
COKE OVENS/GASEOUS WASTES 
Process and equipment for burning of the filling gas which occurs 
with wet coal filling of horizontal chamber coking ovens 
(Patent), 3:13739 
COKE OVENS/HEAT RECOVERY 
Device for getting steam generated by damping of glowing coke 
in a coke-oven plant (Patent), 3:15365 
COKE OVENS/MAINTENANCE 
Coke-oven refractories (30 references), 3:13601 
COKE OVENS/MATERIALS HANDLING 
Computerized designing of belt conveyors, 3:15651 
COKE OVENS/OPERATION 
Blast-furnace coke production in high capacity coke oven batteries 
from the viewpoint of domestic raw material resources, 3:13595 
COKE OVENS/REFRACTORIES 
Coke-oven refractories (30 references), 3:13601 
Raising coke quality standards, 3:13604 
COKE OVENS/TEMPERATURE DISTRIBUTION 
Effects of pressure settings on temperature distribution in coke 
ovens, 3:13599 
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Thermocouple construction for temperature measurements inside 
coke ovens, 3:13600 
COKE OVENS/TEMPERATURE MEASUREMENT 
Thermocouple construction for temperature measurements inside 
coke ovens, 3:13600 
COKE OVENS/WASTE PRODUCT UTILIZATION 
Rational utilization of carbonization plant wastes, 3:13743 
COKE OVENS/WASTE WATER 
Oxidizing thiocyanates in aqueous solution with ozone, 3:15569 
COKE-OVEN GAS 
See COAL GAS 
COLCHICINE/BIOLOGICAL EFFECTS 
Altered drug permeability in mammalian cell mutants, 3:16014 
COLLECTIVE MODEL/INTERMEDIATE MASS NUCLEI 
Shell-model origins of collective effects in light- and medium- 
weight nuclei (Preliminary results), 3:16150 (CONF-770977-1) 
COLLIERIES 
See COAL MINES 
COLLISIONLESS PLASMA/DRIFT INSTABILITY 
Improved eigenvalue equations for the collisionless drift instability 
in tokamaks, 3:16211 (CONF-771136-4) 
COLOMBIA/PETROLEUM DEPOSITS 
IE oil-bearing strip of the Orinoco, 3:13905 (DOE-tr-12) 
COLONIES 
See POPULATIONS 
COLONY FORMATION/BIOLOGICAL RADIATION EFFECTS 
Changes in human bone marrow colony-forming cells following 
chemotherapy using an agar diffusion-chamber technique (Mice, 
gamma radiation), 3:15994 
COLONY FORMATION/STIMULATION 
Colony-stimulating factor and the differentiation of granulocytes 
and macrophages (Mice, }*°I), 3:15945 
COLONY FORMING UNITS 
See CFU 
COLORADO/ELECTRIC POWER 
Local data and the role of price in energy conservation (Electric 
power demand in 33 Colorado communities), 3:15125 
COLORADO/ENERGY SOURCES 
Energy resources map of Colorado, 3:15089 
COLORADO/GEOLOGY 
Energy resources map of Colorado, 3:15089 
COLORADO/OIL SHALE DEPOSITS 
Developing an experimental oil shale mine, 3:15190 
COLORADO/POWER SYSTEMS 
Energy resources map of Colorado, 3:15089 
COLUMBIUM 
See NIOBIUM 
COMBINED-CYCLE FW PROCESS/DESIGN 
Coal gasification/combined cycle [electric power generating pilot 
plant], 3:13692 
COMBINED-CYCLE FW PROCESS/PILOT PLANTS 
Coal gasification/combined cycle [electric power generating pilot 
plant], 3:13692 
COMBINED-CYCLE POWER PLANTS/AIR POLLUTION 
CONTROL 
Low-Btu gas powering of combined-cycle plants, 3:14536 
COMBINED-CYCLE POWER PLANTS/BOILERS 
Unique approach to a combined-cycle unit. Part II. Turbine 
exhaust gas boiler, 3:14505 
COMBINED-CYCLE POWER PLANTS/CONTROL SYSTEMS 
Unique approach to a combined-cycle unit. Part I. Overall plant 
and control system, 3:14504 
COMBINED-CYCLE POWER PLANTS/DESIGN 
Coal technology program. Progress report, May 1977, 3:13653 
(ORNL/TM-5980) 
COMBINED-CYCLE POWER PLANTS/FLUIDIZED-BED 
COMBUSTORS 
Analysis of alkali metal boiler for fluidized bed applications, 
3:14476 (ORNL/TM-6016) 
COMBINED-CYCLE POWER PLANTS/GAS TURBINES 
Thermal barrier coating on high temperature industrial gas turbine 
engines, 3:14480 (ERDA/NASA-0067/77/1) 
Use of gas turbines for area regulation, 3:14503 
COMBINED-CYCLE POWER PLANTS/HEAT RECOVERY 
EQUIPMENT 
Unique approach to a combined-cycle unit. Part II. Turbine 
exhaust gas boiler, 3:14505 
COMBINED-CYCLE POWER PLANTS/OPERATION 
420 MW combined cycle of the Lausward power station, 3:14477 
Low-Btu gas powering of combined-cycle plants, 3:14536 
Unique approach to a combined-cycle unit. Part I. Overall plant 
and control system, 3:14504 
COMBINED-CYCLE POWER PLANTS/POWER 
GENERATION 
Electric power generation by the utilization of the cold potential 
of liquefied natural gas, 3:14450 
Use of gas turbines for area regulation, 3:14503 
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COMBINED-CYCLE POWER PLANTS/STEAM 
GENERATORS 
Observations on steam generator plant with pulverised fuel 
combustion for combined gas/steam-turbine plant, 3:14492 
COMBINED-CYCLE POWER PLANTS/TEST FACILITIES 
Gasification Combined Cycle Test Facility, Pekin, Illinois. 
Monthly technical report, September 1977, 3:13642 (FE-2352-5) 
COMBINED-CYCLE POWER PLANTS/TOPPING CYCLES 
Analysis of alkali metal boiler for fluidized bed applications, 
3:14476 (ORNL/TM-6016) 
COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
IN-SITU COMBUSTION 
COMBUSTION/AIR POLLUTION 
Source assessment: agricultural open burning, state of the art. 
Final report, 3:15858 (PB-270240) 
COMBUSTION/MODIFICATIONS 
NO/sub x/ reduction and performance optimization for three 400- 
MW tangentially-fired boilers, 3:14560 
COMBUSTION/RESEARCH PROGRAMS 
New results in the field of energetics concerning the problems of 
non-nuclear energy research, 3:15094 
COMBUSTION CHAMBERS 
See also COMBUSTORS 
COMBUSTION CHAMBERS/DESIGN 
Process and equipment for burning waste gases containing oxygen 
to produce process gases (Patent), 3:15376 
COMBUSTION CHAMBERS/OPERATION 
ROEMMC Burner: high-ash solid-fuel combustion system, 
3:14216 
COMBUSTION ENGINEERING STANDARD REACTOR 
See CE STANDARD REACTOR 
COMBUSTORS 
See also BURNERS 
COMBUSTION CHAMBERS 
COMBUSTORS/COOLING 
Development of high-temperature subsystem technology to a 
technology readiness state. Phase 1. Topical report, preliminary 
combustor design, 3:14483 (FE-2292-11) 
COMBUSTORS/DESIGN 
Combustion device for the carbon black-free combustion of liquid 
fuels, 3:15705 
Development of high-temperature subsystem technology to a 
technology readiness state. Phase 1. Topical report, preliminary 
combustor design, 3:14483 (FE-2292-11 
COMBUSTORS/NOZZLES 
High-temperature ductility of electrodeposited nickel (report for 
period through May 31, 1977), 3:15468 (SAND-77-8020) 
COMMERCIAL BUILDINGS/ENERGY CONSERVATION 
Commercial space: policy analysis of profitability of retrofit for 
energy conservation. Final report, 3:15315 (PB-269189) 
COMMERCIAL BUILDINGS/RETROFITTING 
Commercial space: policy analysis of profitability of retrofit for 
energy conservation. Final report, 3:15315 (PB-269189) 
COMMERCIAL NUCLEAR SHIPS/COST BENEFIT ANALYSIS 
Utilization of uranium cost/benefit study for nuclear powered 
merchant ships. Special study, 3:14876 (PB-268905) 
COMMERCIAL NUCLEAR SHIPS/ENVIRONMENTAL 
IMPACT STATEMENTS 
Environmental impact analysis of the Nuclear Merchant Ship 
Program-addendum. Special study, 3:14875 (PB-268814) 
COMMERCIAL SECTOR/GOVERNMENT POLICIES 
Role of foreign governments in the energy industries, 3:15153 
(FEA/M-77/368) 
COMMERCIAL SECTOR/HEAT RECOVERY 
Industrial applications study. Volume III. Technology data base 
evaluation of waste recovery systems. Final report, 3:15355 
(COO/2862-3) 
COMMERCIAL SECTOR/WASTE HEAT UTILIZATION 
Industrial applications study. Volume III. Technology data base 
evaluation of waste recovery systems. Final report, 3:15355 
(COO/2862-3) 
COMMON MARKET/ENERGY POLICY 
Topical questions of international energy policy, 3:15161 
World coal resources and the role of coal in the energy economy 
at the end of the century, 3:15164 
COMMUNICATIONS 
See also DATA TRANSMISSION 
COMMUNICATIONS/ELECTRIC BATTERIES 
Life test of tubular plate accumulators. I, 3:14991 
Lifetest of tubular plate accumulators, 3:14992 
COMMUNICATIONS/LEAD-ACID BATTERIES 
Care and maintenance of lead-acid batteries in static standby 
power applications, 3:14990 
COMMUNITIES/MATERIALS RECOVERY 
Other end of the telescope: a community approach to resource 
recovery, 3:15384 





COMMUNITIES/RECYCLING 


COMMUNITIES/RECYCLING 
Household recycling: a potential community service opportunity 
for concerned engineers, 3:15123 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPACTS/DIELECTRIC PROPERTIES 
Optical properties of small-particle composites, 3:16172 (IS-M- 
108 


COMPACTS/OPTICAL PROPERTIES 
Optical properties of small-particle composites, 3:16172 (IS-M- 
108 


COMPOSITE MATERIALS 
See also SUPERCONDUCTING COMPOSITES 
TD-NICKEL CHROMIUM 
COMPOSITE MATERIALS/COMPARATIVE EVALUATIONS 
Comparative properties of fiber composites for energy storage 
flywheels. Part B. Engineering properties of composites, 
3:14945 (UCRL-80116(Pt.B)) 
COMPOSITE MATERIALS/DIELECTRIC PROPERTIES 
Optical properties of small-particle composites, 3:16172 (IS-M- 
108 


COMPOSITE MATERIALS/DIFFUSION WELDING 
Diffusion bonding (a bibliography with abstracts). Report for 
1964-Aug 77, 3:15436 (NTIS/PS-77/0776) 
COMPOSITE MATERIALS/MECHANICAL PROPERTIES 
Time-dependent properties of fiber composites for energy-storage 
flywheels, 3:14947 (UCRL-80118) 
COMPOSITE MATERIALS/OPTICAL PROPERTIES 
Optical properties of small-particle composites, 3:16172 (IS-M- 
108) 


COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR ENERGY STORAGE 

Materials stability and compatibility in energy storage systems, 

3:14937 
COMPRESSED AIR ENERGY STORAGE/TECHNOLOGY 

ASSESSMENT 

Energy storage: applications, benefits, and candidate technologies, 
3:14934 

Energy storage technology, 3:14935 

COMPRESSORS/COMPARATIVE EVALUATIONS 

Coal technology program. Progress report, May 1977, 3:13653 

(ORNL/TM-5980) 
COMPRESSORS/DESIGN 

Extra-axial rotating piston compressor with screw-geared rotors 
and adjustable cover plate (Patent), 3:15613 

Special motors for reactor core cooling (HTGR), 3:14696 

COMPRESSORS/RELIABILITY 

Experience of the reliability of steam and electrically driven 

circulators for GCRs, 3:14694 
COMPUTER CALCULATIONS/MANUALS 

Systems studies of coal conversion processes using a reference 
simulator. Quarterly report, April 1, 1977-June 30, 1977, 3:13635 
(FE-2275-4) 

COMPUTER CODES 

Computer-aided industrial process design: the ASPEN project. 
First annual report, June 1, 1976-May 30, 1977 (List of more 
than 100 programs for calculating 65 physical and 
thermodynamic properties of coal), 3:13652 (MIT-2295T9-4) 

COMPUTER CODES/ACCURACY 

Automated approach to quantitative error analysis (BEAPAC-1T 
and -3T for testing reliability of computer codes, in FORTRAN 
for IBM 370/195), 3:16166 (COO-2280-31) 

Automated approach to quantitative error analysis (BEAPAC-1T 
and -3T, for testing reliability of computer codes, in 
a for IBM 370/195 and CDC 6400), 3:16167 (COO- 
2280-32) 

COMPUTER CODES/B CODES 

Automated approach to quantitative error analysis (BEAPAC-1T 
and -3T for testing reliability of computer codes, in FORTRAN 
for IBM 370/195), 3:16166 (COO-2280-31) 

Automated approach to quantitative error analysis (BEAPAC-1T 
and -3T, for testing reliability of computer codes, in 
a for IBM 370/195 and CDC 6400), 3:16167 (COO- 
2 2) 

COMPUTER CODES/E CODES 

Program document for Energy Systems Optimization Program 2 

(ESOP2). Volume I. Engineering manual, 3:15380 (N-77-25631) 
COMPUTER CODES/H CODES 

HELIOS: a computational model for solar concentrators, 3:14310 
(SAND-77-1185C) 

Seasonal heat pump performance for a typical northern United 
States environment (HTPUMP), 3:15265 (TREE-1181) 

COMPUTER CODES/INFORMATION CENTERS 

Software package as an information center product (Activities of 

Argonne Code Center), 3:16332 (CONF-770993-1) 
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COMPUTER CODES/M CODES 

MASTER program file, methods and models. Final report 
(Subprograms and data libraries used in sloving radiation 
transport problems), 3:16162 (AD-A-041943) 

Stress analysis of cylindrical pressure vessels with closely spaced 
nozzles by the finite-element method. Volume 1. Stress analysis 
of vessels with two closely spaced nozzles under internal 
pressure (BWR; PWR; MULT-NOZZLE code), 3:14622 
(ORNL/NUREG-18/V1) 

COMPUTER CODES/O CODES 

ORIS: the Oak Ridge Imaging System operation’s manual, 3:16316 

(ORNL/TM-S5875/V2) 
COMPUTER CODES/P CODES 

Computer techniques for determining flame temperature and 
composition (PEP), 3:15602 (FE-2205-5) 

PTA-1 computer program for treating pressure transients in 
hydraulic networks including the effect of pipe plasticity 
(LMFBR), 3:14714 (CONF-770807-55) 

Simple graphical display program for physics (PLOT, in 
FORTRAN), 3:16317 (ORO-5126-27) 

COMPUTER CODES/S CODES 

SPHINX: a one dimensional diffusion and transport nuclear cross 

section processing code, 3:16168 (WARD-XS-3045-17) 
COMPUTER CODES/V CODES 

VENTURE: a code block for solving multigroup neutronics 
problems applying the finite-difference diffusion-theory 
approximation to neutron transport, version II (LMFBR), 
3:14723 (ORNL-5062/R1) 

COMPUTER GRAPHICS/COMPUTER CODES 

Simple graphical display program for physics, 3:16317 (ORO- 

5126-27) 


COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 
COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTER-AIDED DESIGN 
Computer-aided industrial process design: the ASPEN project. 
First annual report, June 1, 1976-May 30, 1977 —- of more 
than 100 programs for calculating 65 physical 
thermodynamic properties of coal), 3:13652 (MIT-2295T9-4) 
COMPUTERS/LEAD-ACID BATTERIES 
Care and maintenance of lead-acid batteries in static standby 
power applications, 3:14990 
COMPUTERS/MANAGEMENT 
Role of the Company-Wide Computer Committee, 3:16322 
(SAND-77-1869C) 
COMPUTERS/MEETINGS 
Report on the Workshop on Data Flow Computer and Program 
Organization (Massachusetts Institute of Technology, July 10 to 
14, 1977), 3:16325 (UCRL-13779) 
COMPUTERS/RESEARCH PROGRAMS 
Annual report FY77 of the Minicomputer Systems Group, 3:16307 
(ANL-AMD-TM-317) 
CONCENTRATING COLLECTORS 
See also PARABOLIC COLLECTORS 
CONCENTRATING COLLECTORS/DESIGN 
Solar fluid heater with electromagnetic radiation trap (Patent), 
3:14315 
CONCENTRATING COLLECTORS/OPTICS 
ahead of fixed spherical solar collectors, 3:14309 (N-77- 
2565 
CONCRETES 
See also REINFORCED CONCRETE 
— prospects of sprayed concrete in underground mining, 
3:13786 
CONCRETES/THERMAL DIFFUSIVITY 
Experimental studies on thermal properties of concrete, 3:15526 
(ORNL-tr-4459) 
CONDENSATES/ABSORPTIVITY 
Absorption of thermal radiation by layers of condensed gases, 
3:16117 (LA-tr-77-59) 
CONDENSATION CHAMBERS 
Method and equipment for curbing the consequences of nuclear 
power plant accident (Patent), 3:14930 
CONDENSED AROMATICS 
See also ANTHRACENE 
NAPHTHALENE 
CONDENSED AROMATICS/CHEMICAL ANALYSIS 
a the analytics of polynuclear aromatic hydrocarbons, 
715552 
CONDENSED AROMATICS/HYDROGENATION 
Applied research and evaluation of process concepts for 
liquefaction and gasification of western coals. rterly 
progress report, January-March 1977, 3:13631 (FE- 2006-7) 
CONDENSER COOLING SYSTEMS 
See also COOLING SYSTEMS 
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CONDENSER COOLING SYSTEMS/WATER CHEMISTRY 
Kinetic model for predicting the composition of chlorinated water 
discharged from power plant cooling systems, 3:14797 (CONF- 
771070-1) 
CONSERVATION (RESOURCE) 
See RESOURCE CONSERVATION 
CONTACTORS 
See SWITCHES 
CONTAINERS 
See also CASKS 
PRESSURE VESSELS 
TANKS 
CONTAINERS/PERFORMANCE TESTING 
Surface receivers for LNG, 3:1 
CONTAINERS/RECYCLING 
Household recycling: a potential community service opportunity 
for concerned engineers, 3:15123 
CONTAINMENT 
(Means and methods for preventing the escape of fission products to 
the atmosphere, particularly in the case of reactor accidents.) 
See also CONTAINMENT BUILDINGS 
CONTAINMENT SHELLS 
CONTAINMENT SYSTEMS 
CONTAINMENT/MATHEMATICAL MODELS 
Simulation of LMFBR excursion models by means of ICECO, 
3:14884 (CONF-770807-52) 
CONTAINMENT BUILDINGS/SPECIFICATIONS 
Improvement and standardization of light water reactor and 
design of improved containment, 3:14630 
CONTAINMENT SHELLS/DEFORMATION 
Use of statistical methods in stability problems of imperfection- 
sensitive shells, 3:14848 
CONTAINMENT SHELLS/DESIGN 
Design and fabrication of MARK-II type reactor primary 
containment vessel for Tokai No.2 power station of Japan 
Atomic Power Co., 3:14926 
CONTAINMENT SHELLS/ELASTICITY 
Use of statistical methods in stability problems of imperfection- 
sensitive shells, 3:14848 
CONTAINMENT SHELLS/RELIABILITY 
Risk evaluation for structures, 3:14678 
CONTAINMENT SHELLS/RISK ASSESSMENT 
Risk evaluation for structures, 3:14678 
CONTAINMENT SYSTEMS/CONDENSATION CHAMBERS 
Pressure suppression system for a nuclear reactor plant (Patent; 
PWR), 3:14670 
CONTAINMENT SYSTEMS/DESIGN 
Nuclear reactor plant with containment (Patent; PWR), 3:14674 
Safety device on PWRs (Patent), 3:14667 
CONTAINMENT SYSTEMS/PRESSURE SUPPRESSION 
Pressure suppression system for a nuclear reactor plant (Patent; 
PWR), 3:14670 
CONTAINMENT SYSTEMS/STRESS ANALYSIS 
Eulerian algorithm for analyzing fluid-structure interaction in the 
fast reactor containment, 3:14886 (CONF-770807-54) 
CONTAINMENT SYSTEMS/STRESSES 
Analysis of LMFBR containment response to an HCDA using a 
multifield Eulerian code (MICE code), 3:14885 (CONF-770807- 


53) 
CONTINENTAL SHELF/GEOPHYSICAL SURVEYS 
Hydrocarbon resources beyond the shelf break, 3:13868 
CONTROL ELEMENTS/DESIGN 
Use of graphite-fiber reinforced graphite (Patent: HTGR), 3:14866 
CONTROL ELEMENTS/MANIPULATORS 
Manipulator for fuel elements and control rods in a nuclear 
reactor (Patent), 3:14820 
CONTROL EQUIPMENT/SPECIFICATIONS 
Design report. Volume 10. Mechanical specifications and general 
notes requisitions, 3:13627 (FE-1520-29) 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVERTERS (IMAGE) 
See IMAGE CONVERTERS 
CONVEYORS/COMPUTER-AIDED DESIGN 
Computerized designing of belt conveyors, 3:15651 
COOLANT LOOPS 
See also REACTOR COOLING SYSTEMS 
COOLANT LOOPS/HYDRAULICS 
Thermal and hydraulic analyses of TFTR cooling water system 
and magnetic field coils, 3:16263 (WFPS-TME-014) 
COOLANT LOOPS/THERMODYNAMIC PROPERTIES 
Thermal and hydraulic analyses of TFTR cooling water system 
and magnetic field coils, 3:16263 (WFPS-TME-014) 
COOLANTS 
(See also specific coolant materials.) 
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COOLANTS/COMPARATIVE EVALUATIONS 
To the comparison of coolants for nuclear power plants with fast 
gas-cooled reactors, 3:14745 
COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also CLOSED-CYCLE COOLING SYSTEMS 
CONDENSER COOLING SYSTEMS 
COOLANT LOOPS 
REACTOR COOLING SYSTEMS 
COOLING SYSTEMS/COST 
Advanced techniques minimize wet-dry tower costs and water 
consumption, 3:14467 
COOLING SYSTEMS/DEMINERALIZERS 
Producing less than 1 ppb sodium leakage from condensate 
polishers, 3:14851 
COOLING SYSTEMS/OPTIMIZATION 
Advanced techniques minimize wet-dry tower costs and water 
consumption, 3:14467 
COOLING SYSTEMS/WATER REQUIREMENTS 
Advanced techniques minimize wet-dry tower costs and water 
consumption, 3:1 
COOLING TOWERS 
See also MECHANICAL DRAFT COOLING TOWERS 
NATURAL DRAFT COOLING TOWERS 
COOLING TOWERS/DESIGN 
Designing and investigating cooling towers and heat extraction 
systems with different types of cooling towers, 3:14463 (ORNL- 


tr-4481) 
COOLING TOWERS/ECONOMICS 
Designing and investigating cooling towers and heat extraction 
systems with different types of cooling towers, 3:14463 (ORNL- 
tr-4481) 
COOLING TOWERS/WASTE WATER 
Cooling tower effluent reduction by electrodialysis, 3:14470 
COOLING WATER CHEMICAL TREATMENT 
See WATER CHEMISTRY 
COPPER/BIOLOGICAL ACCUMULATION 
Frequency distributions of trace metal concentrations in five 
freshwater fishes, 3:16021 
Uptake of copper and lead by a metal-tolerant isopod Asellus 
meridianus Rac., 3:16017 
COPPER/ECOLOGICAL CONCENTRATION 
Heavy-metal pollution from automotive emissions and its effect on 
roadside soils and pasture species in New Zealand, 3:15860 
Trace elements in the terrestrial environment of a coal-fired 
powerhouse, 3:15884 (DP-1475) 
COPPER/ELECTRIC CONDUCTIVITY 
Measurements of the temperatures and magnetic field dependence 
of electrical resistivity and thermal conductivity in OFHC 
copper, 3:15492 
COPPER/THERMAL CONDUCTIVITY 
Measurements of the temperatures and magnetic field dependence 
of electrical resistivity and thermal conductivity in OFHC 
copper, 3:15492 
COPPER/THERMAL DIFFUSIVITY 
Measurement of high thermal diffusivity values by a novel method 
on copper and tungsten, 3:15496 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
COPPER ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 
Growth of second phase particles in a ss alloy. 
Final technical report, 3:15451 (UCRL-13 
COPPER ALLOYS/X-RAY FLUORESCENCE ANALYSIS 
Determination of gold-copper alloy composition by x-ray 
fluorescence analysis. Final report (In-process analysis of 
electroplate), 3:15546 (BDX-613-1716(Rev.)) 
COPPER BASE ALLOYS/AGING 
Copper-base alloys containing chromium, niobium, and zirconium 
(Patent; 0.05 to 1.25% Cr, 0.05 to 1.0% Zr, 0.05 to 1.5% Nb), 
3:15 


COPPER BASE ALLOYS/CASTING 
Copper-base alloys containing chromium, niobium, and zirconium 
(Patent; 0.05 to 1.25% Cr, 0.05 to 1.0% Zr, 0.05 to 1.5% Nb), 
3:15440 


COPPER BASE ALLOYS/COLD WORKING 
Copper-base alloys containing chromium, niobium, and zirconium 
tree 0.05 to 1.25% Cr, 0.05 to 1.0% Zr, 0.05 to 1.5% Nb), 
:15440 
COPPER BASE ALLOYS/HOT WORKING 
Copper-base alloys containing chromium, niobium, and zirconium 
(Patent; 0.05 to 1.25% Cr, 0.05 to 1.0% Zr, 0.05 to 1.5% Nb), 


3:15440 
COPPER SELENIDES/CHEMICAL VAPOR DEPOSITION 
Improved semiconductors for photovoltaic solar cells. Second 
quarterly progress report, September 18, 1976-December 18, 
1976 (CulnSez), 3:14233 (DSE/2439-2) 
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COPPER SELENIDES/ELECTRICAL PROPERTIES 
Improved semiconductors for photovoltaic solar cells. Second 
quarterly progress report, September 18, 1976-December 18, 
1976 (CulnSez), 3:14233 (DSE/2459-2) 
CORIUM/CHEMICAL REACTIONS 
Study of the metallurgical and chemical interaction between core 
melt and reactor pressure vessel wall. Final report, 3:14927 
(NUREG-tr-0004) 
CORNEA/RADIATION INJURIES 
Cytochemical study related to laser application. Annual progress 
summary report | February 1976-30 January 1977, 3:16037 
(AD-A-042133) 
CORROSION INHIBITORS/EVALUATION 
Development of coatings for corrosion/erosion protection of 
internal components of coal gasification vessels. Monthly 
report, | October-31 October 1977, 3:13650 (FE-2592-1) 
CORROSION INHIBITORS/PERFORMANCE TESTING 
Effective cold-end additives, 3:14518 
CORROSION INHIBITORS/TRACER TECHNIQUES 
Experience in the determination of the depth and of the transport 
mechanism of inhibitors in natural gas production plants using 
radioisotopes, 3:13969 
COSMIC NEUTRONS/NUCLEON REACTIONS 
Changes in the angular distribution of shower particles as the 
multiplicity increases, 3:16138 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC PROTONS/NUCLEON REACTIONS 
Changes in the angular distribution of shower particles as the 
multiplicity increases, 3:16138 
COSMIC RADIATION 
See also COSMIC SHOWERS 
COSMIC RADIATION/INCLINATION 
Computer simulation of the velocity diffusion of cosmic rays, 
3:16079 (N-77-26059) 
COSMIC RADIATION/RADIATION HAZARDS 
Study of the capability for rapid warnings of solar flare radiation 
hazards to aircraft. Part I. Forecasts and warnings of solar flare 
radiation hazards. Part II. An FAA polar flight solar cosmic 
radiation forecast/warning communication system study. 
Technical memo, 3:15986 (PB-270284) 
COSMIC RAY PROPAGATION 
Computer simulation of the velocity diffusion of cosmic rays, 
3:16079 (N-77-26059) 
COSMIC SHOWERS/ANGULAR DISTRIBUTION 
Changes in the angular distribution of shower particles as the 
multiplicity increases, 3:16138 
COSTEAM PROCESS/CATALYSTS 
Clean solid and liquid fuels from coal. Quarterly progress report, 
April-June 1977, 3:13696 (FE-2047-5) 
CRABS 
See CRUSTACEANS 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CROPS/BIOLOGICAL ADAPTATION 
Feed an food from desert environments (Controlled 
environmental agricultural technology), 3:15879 (LBL-6182) 
CROPS/PLANT BREEDING 
Feed an food from desert environments (Controlled 
environmental agricultural technology), 3:15879 (LBL-6182) 
CROPS/PRODUCTIVITY 
Effects of stack emissions on the range resource in the vicinity of 
Colstrip, Montana: progress report 1975. Research report, 
3:14537 (PB-269120) 
CROPS/TEMPERATURE EFFECTS 
Remote sensing as a tool in assessing the impact of topographical 
alterations on the microclimate, 3:15841 
CROPS/WATER REQUIREMENTS 
Feed an food from desert environments (Controlled 
environmental agricultural technology), 3:15879 (LBL-6182) 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS/GENETIC VARIABILITY 
Allozyme genetics of life cycle stages of brachyurans, 3:15956 
CRUSTACEANS/LIFE CYCLE 
Allozyme genetics of life cycle stages of brachyurans, 3:15956 
CRUSTACEANS/PARASITES 
Sudies on the population biology of two larval trematodes in the 
amphipod, Hyalella azteca, 3:15912 
CRUSTACEANS/TEMPERATURE EFFECTS 
Effects of photoperiod and temperature on the induction and 
termination of reproductive resting stage in the freshwater 
amphipod Hyalella azteca (Saussure), 3:16001 
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CRYOGENIC STORAGE DEVICES/SHIELDED METAL-ARC 
WELDING 
Practice of using shielded arc welding on aluminum in the 
construction of containers, in particular in cryogenics, 3:15446 
(ORNL-tr-4407) 
CRYOPUMPS/PERFORMANCE 
Cryosorption pumping of deuterium by MS-5A at temperatures 
above 4.2 K for fusion reactor applications, 3:16301 (CONF- 
771110-8) 
CRYSTAL LATTICES/MATHEMATICAL MODELS 
Possibility of detecting phonon drag due to an electronic heat 
current, 3:15494 
CRYSTAL LATTICES/STOCHASTIC PROCESSES 
Some non-linear physics in crystallographic structures, 3:16169 
(BNL-23419) 
CRYSTAL LATTICES/THERMAL CONDUCTIVITY 
Possibility of detecting phonon drag due to an electronic heat 
current, 3:15494 
CRYSTAL STRUCTURE 
See also CRYSTAL LATTICES 
CRYSTAL STRUCTURE/SIMULATION 
Theoretical study of two-phase decomposition and coarsening, 
3:15448 (LBL-6613) 
CSF PROCESS/RESIDUES 
Coal technology program. Progress report, May 1977, 3:13653 
(ORNL/TM-S5980) 
CURIUM 241/NEUTRON REACTIONS 
HEDL evaluation of actinide cross sections for ENDF/B-V, 
3:16156 (HEDL-TME-77-54) 
CURIUM 242 TARGET/NEUTRON REACTIONS 
HEDL evaluation of actinide cross sections for ENDF/B-V, 
3:16156 (HEDL-TME-77-54) 
CURIUM 243 TARGET/NEUTRON REACTIONS 
HEDL evaluation of actinide cross sections for ENDF/B-V, 
3:16156 (HEDL-TME-77-54) 
CURIUM 244 TARGET/NEUTRON REACTIONS 
HEDL evaluation of actinide cross sections for ENDF/B-V, 
3:16156 (HEDL-TME-77-54) 
CURIUM 248 TARGET/NEUTRON REACTIONS 
HEDL evaluation of actinide cross sections for ENDF/B-V, 
3:16156 (HEDL-TME-77-54) 
CUTTING TOOLS/CONTROL SYSTEMS 
Control device for cutting tools for the emp.ying of petroleum- 
coking reactors (Patent), 3:15650 
CYANIDES/BIOLOGICAL EFFECTS 
Altered drug permeability in mammalian cell mutants, 3:16014 
CYCLES (THERMODYNAMIC) 
See THERMODYNAMIC CYCLES 
CYCLONE SEPARATORS/EVALUATION 
Using a hydrocyclone in an ammonium sulfate section, 3:13718 
CYCLONE SEPARATORS/FEASIBILITY STUDIES 
Centrifuges for coal conversion and related processes. Phase I: 
feasibility study, 3:13646 (FE-2428-10) 
CYCLOPHOSPHAMIDE 
See ENDOXAN 
CYCLOTRONS 
See also MICROTRONS 
CYCLOTRONS/MICROPROCESSORS 
Application of microcomputers in cyclotron experiments, 3:15803 
CYLINDERS/DYNAMIC LOADS 
Nonlinear hydrodynamic forces on floating bodies, 3:15607 (LA- 
UR-77-437) 
CYLINDERS/STRESS ANALYSIS 
Nonlinear hydrodynamic forces on floating bodies, 3:15607 (LA- 
UR-77-437) 
CZECHOSLOVAKIA/DISTRICT HEATING 
Role of nuclear heat sources in district heating systems in the 
electric power distribution network, 3:14773 


D 


DATA ACQUISITION SYSTEMS/PERFORMANCE 
Data acquisition system for PLT Neutral Beam Test Stand, 
3:16266 (CONF-771029-18) 
DATA ACQUISITION SYSTEMS/PLANNING 
Planning for digital signal processing within the SLA product data 
system, 3:15833 (SAND-77-1675C) 
DATA ACQUISITION SYSTEMS/PROGRAMMING 
Conversion on an operating system oriented towards transaction 
processing from two to three modes of logical address space, 
3:16309 (BNL-23363) 
DATA ANALYSIS 
Digital signal analysis in the SLA product data system. An 
overview, 3:15824 (SAND-77-1677C) 
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Energy interrelationships: a handbook of tables and conversions 
factors for combining and comparing international energy data, 
3:15057 (PB-269034) 

DATA PROCESSING/ORTHOGONAL TRANSFORMATIONS 

Orthogonal transformations of digital data, 3:16318 (SAND-77- 


1605C) 
DATA STORAGE DEVICES 
See MEMORY DEVICES 
DATA TRANSMISSION 
See also TELEMETRY 
DATA TRANSMISSION/RECOMMENDATIONS 
Proposed format for the recording and transmission of digital 
transient signals in GEISHA, 3:16319 (SAND-77-1674C) 
DC SYSTEMS 
See also EHV DC SYSTEMS 
HVDC SYSTEMS 
UHV DC SYSTEMS 
Secure DC supplies, their planning and design, 3:14454 
DC TO AC INVERTERS 
See INVERTERS 
DECAHYDRONAPHTHALENE 
See DECALIN 
DECALIN/CRACKING 
Cracking of hydrocarbons with amorphous and cristalline 
alumina/SiO2-cracking catalysts, 3:13924 
DEER/DIET 
Lichen species preference by reindeer, 3:15911 
DEHUMIDIFIERS/DESIGN 
Method and equipment for the adsorption of water vapor from 
gases, preferably air (Patent), 3:15616 
DELAWARE/POWER DEMAND 
Future growth of electric power demand in the South Atlantic 
region, 3:15198 
DELPHI METHOD/USES 
Forecasting as an aid to establishing a national energy policy, 
3:15146 
DEMINERALIZERS 
Producing less than | ppb sodium leakage from condensate 
polishers, 3:14851 
Use of condensate polishers in BWR and PWR nuclear plants, 
3:14642 
DEMONSTRATION PLANTS 
See also INDUSTRIAL PLANTS 
DEMONSTRATION PLANTS/COMPARATIVE 
EVALUATIONS 
Standard criteria for the economic evaluation of alternative 
pipeline and fuel gas demonstration plant design concepts. Final 
task report, Task 042, 3:13641 (FE-2343-42) 
DEMULSIFIERS/CHEMICAL COMPOSITION 
Mixtures of demulsifiers for breaking petroleum emulsions 
(Patent), 3:13913 
DENATURED FUEL 
Uranium production in thorium/denatured uranium fueled PWRs, 
3:14644 (K/OP-241) 
DENSIMETERS/ELECTROLYTES 
Capacitive determination of the discharge stage in starting 
accumulators, 3:14988 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
See also BATTELLE HYDROTHERMAL COAL PROCESS 
CLAUS PROCESS 
MEYERS PROCESS 
DESULFURIZATION/ACTIVATION ENERGY 
Clean solid and liquid fuels from coal. Quarterly progress report, 
April-June 1977, 3:13696 (FE-2047-5) 
DESULFURIZATION/ADSORBENTS 
Process for preparing a gas desulfurization sorbent (Patent), 
3:13937 
DESULFURIZATION/COMPARATIVE EVALUATIONS 
Economic evaluation of stack gas desulfurization for a power 
plant located in the Mohawk Valley region of New York State. 
Final report, 3:13736 (FEA-G-77/302) 
DESULFURIZATION/COST 
Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume I. 
Youngstown Sheet and Tube Company, Campbell Works - coke 
oven gas desulfurization. Final report, 3:15847 (PB-268954) 
Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume II. PPG 
Industries, Inc., Barberton Plant. Final report, 3:15848 (PB- 
268955) 


DESULFURIZATION/WASTE DISPOSAL 


Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO 
regulations for industrial boilers and processes. volume iii. 
Republic Steel Corporation, Cleveland district plant. Final 
report, 3:15849 (PB-268956) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume IV. E. 
I. Dupont de Nemours and Company, Cleveland sulfuric acid 
plant. Final report, 3:15850 (PB-268957) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume V. 
Phillips Petroleum, Toledo Philblack Plant, carbon black. Final 
report, 3:15851 (PB-268958) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume VI. 
Mead Corporation, Chillicothe Mill. Final report, 3:15852 (PB- 
268959) 

Evaluation of the technological feasibility and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume VII. 
The Standard Oil Company of Ohio, Lima Refinery. Final 
report, 3:15853 (PB-268960) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume VIII. 
Union Carbide Carbon Products Division, Fostoria plant. Final 
report, 3:15854 (PB-268961) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume IX. 
Union Camp Corporation, Chemical Division, Dover Plant. 
Final report, 3:15855 (PB-268962) 

DESULFURIZATION/FEASIBILITY STUDIES 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SOG2 
regulations for industrial boilers and processes. Volume I. 
Youngstown Sheet and Tube Company, Campbell Works - coke 
oven gas desulfurization. Final report, 3:15847 (PB-268954) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume II. PPG 
Industries, Inc., Barberton Plant. Final report, 3:15848 (PB- 
268955) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. volume iii. 
Republic Steel Corporation, Cleveland district plant. Final 
report, 3:15849 (PB-268956) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume IV. E. 
I. Dupont de Nemours and Company, Cleveland sulfuric acid 
plant. Final report, 3:15850 (PB-268957) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume V. 
Phillips Petroleum, Toledo Philblack Plant, carbon black. Final 
report, 3:15851 (PB-268958) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO 
regulations for industrial boilers and processes. Volume VI. 
Mead Corporation, Chillicothe Mill. Final report, 3:15852 (PB- 
268959) 

Evaluation of the technological feasibility and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume VII. 
The Standard Oil Company of Ohio, Lima Refinery. Final 
report, 3:15853 (PB-268960) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume VIII. 
Union Carbide Carbon Products Division, Fostoria plant. Final 
report, 3:15854 (PB-268961) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume IX. 
Union Camp Corporation, Chemical Division, Dover Plant. 
Final report, 3:15855 (PB-268962) 

DESULFURIZATION/MATHEMATICAL MODELS 

Clean solid and liquid fuels from coal. Quarterly progress report, 

April-June 1977, 3:13696 (FE-2047-5) 
DESULFURIZATION/WASTE DISPOSAL 

Evaluation of the disposal of flue gas desulfurization wastes in 
mines and the ocean: initial assessment. Report for Jul 75-Jul 76, 
3:13737 (PB-269270) 





DESULFURIZATION/WASTE PRODUCT UTILIZATION 


DESULFURIZATION/WASTE PRODUCT UTILIZATION 
Problems of the processing and use of products from 
desulfurization plants, 3:15731 
DETERGENTS/TOXICITY 
Research on the toxicity of chromium-anionic detergent mixtures 
to “Alburnus alburnus,”’ “alborella” variety, 3:15905 (ORNL-tr- 
3 


44 
DETONATION WAVES 
See SHOCK WAVES 
DEUTERIUM/ATOM-ATOM COLLISIONS 
Calculation of associative and Penning ionization of H and D by 
He(2 'S) and He(2 *S), 3:16111 
DEUTERIUM/ISOTOPE SEPARATION 
Dual temperature isotope exchange processes (Patent), 3:14163 
Phase diagram and thermodynamic behavior of the systems Pd/Hz 
and Pd/D: at normal temperatures: H/D separation effect, 
3:15576 (ORNL-tr-4197) 
DEUTERIUM/ISOTOPIC EXCHANGE 
Molecular beam study of the H2-D2 exchange reaction on ste a. 
platinum crystal surfaces: Dependence on reactant angle o' 
incidence, 3:16104 
DEUTERIUM/PRODUCTION 
Process for the one of high purity deuterium (Patent; 
electrolysis of heavy water), 3:15562 
DEUTERIUM/TRANSPORT 
Container for pesregee isotopes (Patent), 3:15652 
DEUTERIUM OXID 
See HEAVY WA TER 
DEVELOPING COUNTRIES/ENERGY MANAGEMENT 
Training ag cot for energy management in developing 
countries, 
DEVELOPING COUNTRIES/ENERGY SOURCES 
World energy evolution. Energy, <r cyclical supporter in the 
future, too (Book, in German), 3:1515 
DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
DIELECTRIC MATERIALS 
See also FERROELECTRIC MATERIALS 
DIELECTRIC MATERIALS/PHYSICAL RADIATION 
EFFECTS 


— insulators for magnetically confined fusion reactors, 
:15543 
DIELECTRIC TRACK DETECTORS/ETCHING 
Evaluation of different polymers for fast neutron personnel 
dosimetry using electrochemical etching, 3:15815 (CONF- 
770726-4) 
DIELECTRIC TRACK DETECTORS/PERFORMANCE 
Evaluation of different polymers for fast neutron personnel 
dosimetry using electrochemical etching, 3:15815 (CONF- 
770726-4 
DIELECTRIC TRACK DETECTORS/USES 
Application of track detectors to the measurement of sputtering 
yields, 3:16105 
TELECTRICS 


See DIELECTRIC MATERIALS 
DIESEL ENGINES/ACCIDENTS 
Safe haulage with diesel trolleys in coal mining in North Rhine- 
Westphalia, 3:13782 
DIESEL ENGINES/EXHAUST GASES 
Applications and function of diesel waste gas cleaners, 3:15414 
Diesel motors with favorable exhaust characteristics for 
underground use, 3:13781 
Gaschromatographic evaluation of the odor intensity of Diesel 
exhausts, 3:15391 
Influence of fuel properties and diesel combustion principles on 
the diesel exhaust composition, 3:15418 
Safe haulage with diesel trolleys in coal mining in North Rhine- 
Westphalia, 3:13782 
DIESEL FUELS/COMBUSTION PRODUCTS 
Influence of fuel properties and diesel combustion principles on 
the diesel exhaust Composition, 3:15418 
DIFFERENTIAL EQUATIONS 
See also BOLTZMANN-VLASOV EQUATION 
DIRAC EQUATION 
LAPLACE EQUATION 
SCHROEDINGER EQUATION 
Second order differential equations in Banach space, 3:16310 
(CONF-770699-1) 
DIFFERENTIAL EQUATIONS/ANALYTICAL SOLUTION 
Symmetry and separation of variables (Book), 3:16183 
DIFFERENTIAL EQUATIONS/NUMERICAL SOLUTION 
Numerical integrators for stiff and highly oscillatory differential 
uations, 3:16312 (COO-2383-0044) 
D SER AUGMENTED TURBINES 
Closed wind turbine with a conically adjustable wind tunnel for 
the generation of current and direct energy (Patent), 3:14444 
DIFFUSION WELDING/BIBLIOGRAPHIES 
Diffusion bonding (a bibliography with abstracts). Report for 
1964-Aug 77, 3:15436 (NTIS/PS-77/0776) 
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DIGITAL CIRCUITS/JOSEPHSON JUNCTIONS 
Superconductive circuit level converter (Patent), 3:15636 
DIGITAL FILTERS 
Mathematical methods for processing images obtained in 
ultrahigh-s electron-optical recording, 3:15826 (UCRL- 
Trans-11273 
DIGITAL FILTERS/TWO-DIMENSIONAL CALCULATIONS 
Kalman filterin A. _ dimensions, 3:16326 
DIGITIZERS/D: 
we and awed of neutron generator waveforms, 3:14164 
oni -77- Can 


See ACE TONE. 
DIODES (SEMICONDUCTOR) 
See SEMICONDUCTOR DIODES 
1,2-DIPHENYLETHYLENE 
See STILBENE 
DIPHENYLKETONE 
See BENZOPHENONE 
DIRAC EQUATION 
— of the Dirac theory of the electron, 3:16180 (N-77- 
2 
DIRECT ENERGY CONVERTERS 
See aiso FUEL CELLS 
MHD GENERATORS 
PHOTOELECTRIC CELLS 
RADIOISOTOPE BATTERIES 
SOLAR CELLS 
THERMOELECTRIC GENERATORS 
DIRECT ENERGY CONVERTERS/BEAM FOCUSING 
MAGNETS 


Advanced-fueled fusion reactors suitable for direct energy 
conversion. Fourth quarterly progress report: October 1976- 
December 1976 and first quarterly progress report: January 
1977-March 1977, 3: 16288 (UCRL-50039-77-1) 

DIRECT ENERGY CONVERTERS/EFFICIENCY 

Advanced-fueled fusion reactors suitable for direct energy 
conversion. Fourth _ uarterly progress report: October 1976- 
December 1976 and first quarterly progress report: January 
1977-March 1977, 3:16288 (UCRL-50039-77-1) 

DISCRETE ORDINATE METHOD/CORRECTIONS 

New weighted-difference formulation for discrete-ordinates 

calculations, 3:16164 (CONF-771 109-53) 
DISLOCATIONS/MOTION 
Thermally activated dislocation motion including inertial effects in 
solid solutions, 3:16170 (COO-1198-1182) 
DISSOLUTION/BIBLIOGRAPHIES 
Dissolution techniques (175 refs.), 3:15601 (MLM-2462) 
DISTILLATION EQUIPMENT/CONTROL SYSTEMS 

Method of controlling a distillatory coulumn in a liquefaction and 

distillation device for radioactive rare gases (Patent), 3:14093 
DISTRICT HEATING 

District heating supply in northern countries, 3:15283 

District heating supply for the city of Duesseldorf, 3:15284 

Flensburg, an example of the energetic development of a district- 
heating system, 3:15285 

Fundamentals of nuclear district heating, 3:14770 

Which types of power stations can be employed for district 
heating supply, 3:14525 

DISTRICT HEA TING/AIR POLLUTION ABATEMENT 
Importance of district heating for the protection of the 
environment, 3:15287 
DISTRICT HEATING/BOILERS 
Electric boiler for the generation of steam and hot water, 3:15297 
DISTRICT HEATING/CLOSED-CYCLE SYSTEMS 
Method to supply consumers with district heating, 3:15111 
DISTRICT HEATING/ECONOMETRICS 

Model for the determination of the economically most suitable 
a heat requirement for district heating in the 
Federal Republic of Germany, 3:15286 

DISTRICT HEATING/ECONOMICS 

District-heating price comparison for 1976 (German Federal 
Republic), 3:15270 

Future of district heating in Holland, 3:15109 

Utilization of waste heat from electric power generation, 3:15112 

DISTRICT HEATING/ENERGY POLICY 
—_ use of energy by the application of district heating, 
15281 

Situation-report. A report on the results and the conclusions 

drawn from district-heating studies, 3:15289 
DISTRICT HEATING/ENERGY SUPPLIES 
a district heating supply - possibilities of a partnership, 


DISTRICT HEATING/FEASIBILITY STUDIES 
How is the heat requirement up to 200°C distributed in the 
Federal Republic of Germany, 3:15290 
Situation-report. A report on the results and the conclusions 
drawn from district-heating studies, 3:15289 
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DISTRICT HEATING/HEAT DISTRIBUTION SYSTEMS 
Laying of prestressed district-heating lines in Wolfsburg, 3:15269 
DISTRICT HEATING/PIPELINES 
Cathodic protection for steel-sheathed long-distance district- 
heating lines. Possibilities and problems encountered, 3:15268 
Laying of prestressed district-heating lines in Wolfsburg, 3:15269 
Presentation of two optimization methods of district heating pipe 
networks, 3:15386 
DISTRICT HEATING/PLANNING 
How and under what conditions can a very active extension of 
district heating supply be achieved, 3:15282 
Role of nuclear heat sources in district heating systems in the 
electric power distribution network (Czechoslovakia), 3:14773 
DISTRICT HEATING/WASTE HEAT UTILIZATION 
Utilization of waste heat from electric power generation, 3:15112 
DISTRICT HEATING/WATER HEATERS 
— boiler for the generation of steam and hot water, 3:15297 
A 
(Deoxyribonucleic acid.) 
DNA/BIOLOGICAL RADIATION EFFECTS 
Characterization of ionizing radiation damage in DNA. Final 
report, February 1, 1977-September 30, 1977 (Gamma radiation, 
fast neutrons, uv radiation), 3:15983 (COO/4340-1) 
DNA/BIOSYNTHESIS 
Colony-stimulating factor and the differentiation of granulocytes 
and macrophages (Mice, '*°1), 3:15945 
Electron microscopic studies of bacteriophage M13 DNA 
replication (Escherichia coli), 3:15955 
DNA/CROSS-LINKING 
Characterization of ionizing radiation damage in DNA. Final 
report, February 1, 1977-September 30, 1977 (Gamma radiation, 
fast neutrons, uv radiation), 3:15983 (COO/4340-1) 
DNA/ELECTRON MICROSCOPY 
Electron microscopic studies of bacteriophage M13 DNA 
replication (Escherichia coli), 3:15955 
DNA/STRAND BREAKS 
Characterization of ionizing radiation damage in DNA. Final 
report, February 1, 1977-September 30, 1977 (Gamma radiation, 
fast neutrons, uv radiation), 3:15983 (COO/4340-1) 
DNA REPLICATION 
Electron microscopic studies of bacteriophage M13 DNA 
replication (Escherichia coli), 3:15955 
DOCUMENT RETRIEVAL 
See INFORMATION RETRIEVAL 
DODECANE/CRACKING 
Cracking of hydrocarbons with amorphous and cristalline 
alumina/SiO2-cracking catalysts, 3:13924 
DOLOMITE/CHEMICAL REACTION KINETICS 
Role of a carbon burnup cell in reducing SO2 emissions from 
fluidized-bed coal combustion plants, 3:13844 (CONF-771015- 
12 


DOPED MATERIALS/FRACTURE PROPERTIES 
Development and characterization of an improved Ir-0.3% W 
alloy for space radioisotopic heat sources, 3:15461 (ORNL- 
5290 


DOUBLET-3 DEVICE/CONTAINERS 
Mechanical design of the Doublet III indented vacuum vessel, 
3:16226 (GA-A-14591) 
DOUBLET-3 DEVICE/MAGNET COILS 
Parallel connecting poloidal coil system for a doublet tokamak 
fusion reactor, 3:16255 (GA-A-14248) 
DOUBLET-3 DEVICE/WALL LOADING 
Neutron wall loading characteristics of a doublet reactor, 3:16234 
(GA-A-14632) 
DRIFT INSTABILITY 
Plasma neutral gas interaction effects on the stability of drift 
modes, 3:16215 (N-77-25977) 
DRIFT INSTABILITY/ANALYTICAL SOLUTION 
Improved eigenvalue equations for the collisionless drift instability 
in tokamaks, 3:16211 (CONF-771136-4) 
DRILL CORES/MINERALOGY 
Pore structure and mineralogy of core chips from the State of 
California Well No. 1, Salton Sea Geothermal Field, 3:14390 
DRILL CORES/POROSITY 
Pore structure and mineralogy of core chips from the State of 
California Well No. 1, Salton Sea Geothermal Field, 3:14390 
DRILLING EQUIPMENT/PERFORMANCE 
New type of submerged rock drill, “MD-300PT”, 3:15710 
DRILLING FLUIDS/CHEMICAL COMPOSITION 
Composition and method for drilling a reservoir containing a high 
temperature aqueous liquid (Patent), 3:15706 
DRILLING FLUIDS/TESTING 
Research and development of clay water usable under geothermal 
environment, 3:14413 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 


DUSTS/INFRARED SPECTRA 


DRINKING WATER/COST 

Drinking water and heating costs at the supply system Helgoland, 

as an example, 3:15064 
DRINKING WATER/RADIOACTIVITY 
Concentrations of sup(239,240)Pu and 741Am in drinking water 
and organic fertilizer, 3:15907 
DRUGS 
See also ANTIBIOTICS 
ANTINEOPLASTIC DRUGS 
DRUGS/BIOLOGICAL EFFECTS 

Altered drug permeability in mammalian cell mutants, 3:16014 

Characteristics of the in vitro monocyte-macrophage colony- 
forming cells detected ba mouse thymus and lymph nodes 
(Gamma radiation), 3:1597 

Chemical and enzymatic ir of membrane proteins and 
anion transport in human red blood cells, 3:15928 

Experimental chemotherapy: a rat model for human acute myeloid 
leukemia, 3:15951 

Toxic chemicals as probes of nerve membrane function, 3:15930 

DRUGS/TOXICITY 

Membrane toxicity, 3:15921 

Toxic chemical agents as probes for permeation systems of the red 
blood cell, 3:15927 

DRY-TYPE COOLING TOWERS 
See CLOSED-CYCLE COOLING SYSTEMS 
DUAL-PURPOSE POWER PLANTS/CO-GENERATION 

Flensburg, an example of the energetic development of a district- 
heating system, 3:15285 

Importance of district heating for the protection of the 
environment, 3:15287 

Which types of power stations can be employed for district 
heating supply, 3:14525 

DUAL-PURPOSE POWER PLANTS/CONSTRUCTION 

Jeddah 2 power station, 3:14453 

DUAL-PURPOSE POWER PLANTS/COOLING SYSTEMS 

Heat extraction system of the Neryungri thermal electric power 

plant "A-1", 3:14464 (ORNL-tr-4487) 
DUAL-PURPOSE POWER PLANTS/DESIGN 

Systematic approach to the economic selection of design 

parameters for an integrated industrial power plant, 3:14515 
DUAL-PURPOSE POWER PLANTS/ECONOMICS 

Evaluation of secondary energy in the case of power-heat 
coupling, 3:15110 

Industrial-utility colocation for integrated process heat and power, 
3:14532 

DUAL-PURPOSE POWER PLANTS/OPTIMIZATION 
Systematic approach to the economic selection of design 
parameters for an integrated industrial power plant, 3:14515 
DUAL-PURPOSE POWER PLANTS/SAUDI ARABIA 
Jeddah 2 power station, 3:14453 
DUAL-PURPOSE POWER PLANTS/STEAM CONDENSERS 
Condensers for industrial turbine-generators: yes or no, 3:14459 
DUST COLLECTORS/COMPARATIVE EVALUATIONS 

Coal technology program. Progress report, May 1977, 3:13653 
(ORNL/TM-5980) 

DUST COLLECTORS/DESIGN 

Design and operation experience with baghouse dust collectors for 
pulverized-coal-fired utility boilers: Sunbury Station, Holtwood 
Station, 3:14561 

DUST COLLECTORS/EFFICIENCY 

Design and operation experience with baghouse dust collectors for 
pulverized-coal-fired utility boilers: Sunbury Station, Holtwood 
Station, 3:14561 

DUSTS/CHEMICAL COMPOSITION 

Inorganic composition of fly-dust from selected = places of 

coking plants and their near neighborhood, 3:13750 
DUSTS/CONTROL 

Air pollution problems connected with coal handling and storage, 
3:13748 (IVL-B-364) 

Method for fighting dust while bringing in deposits in de-coaled 
rooms and simultaneously for the prevention of deposit fires in 
coal mines (Patent), 3:13862 

Salt paste for binding dust in coal mines, 3:13740 

DUSTS/EXPLOSIONS 

Exploratory studies of flame and explosion quenching. Final 
report, 30 June 1972-31 December 1975, 3:13859 (PB-268695) 

Use of the Hartmann bomb for determining Ksub(st) values of 
explosible dust clouds, 3:15694 

DUSTS/FLAMES 

Exploratory studies of flame and explosion quenching. Final 

report, 30 June 1972-31 December 1975, 3:13859 (PB- 268695) 
DUSTS/GAS TURBINES 
Coal conversion and utilization. 1976 technical report, 3:13621 
(ERDA-77-86) 
DUSTS/HEALTH HAZARDS 
Air conservation, 3:15719 (PB-269064-T/SL) 
DUSTS/INFRARED SPECTRA 

IR analyses of the soluble airborne dust substances at places of 

work in coking plants, 3:13857 





DUSTS/MONITORING 


DUSTS/MONITORING 
Continuous monitoring and limitation of dust emissions according 
to the new TA Luft, 3:15864 
DUSTS/REMOVAL 
Process for gasifying coal or other carbon containing material 
(Patent), F 13656 
DUSTS/SEDIMENTATION 
Relation between the outer dimensions of aggregates and their 
aerodynamic diameter, 3:15840 
DYE LASERS/BIBLIOGRAPHIES 
Dye lasers. Volume 2. 1975-August 1977 (a bibliography with 
abstracts). Report for 1975-Aug 1977, 3:15668 (NTIS/PS-77/ 
0724) 
DYES 
See also RHODAMINES 
DYES/PHOTOCHEMISTRY 
Energy conversion by means of dye molecules, 3:14273 


E 


EARS 
See AUDITOR Y ORGANS 
EARTH ATMOSPHERE 
See also AIR 
IONOSPHERE 
MAGNETOSPHERE 
MESOSPHERE 
EARTH ATMOSPHERE/LONG WAVE RADIATION 
Relationship between auroral substorms and the occurrence of 
terrestrial kilometric radiation, 3:16091 (N-77-25709) 
EARTH ATMOSPHERE/PROTON PRECIPITATION 
K-shell x-ray fluxes at satellite altitude from proton precipitation. 
Interim report, 3:16088 (AD-A-042865) 
EARTH CRUST/GEOLOGY 
Prospective Geology - an answer to the environemtal problems of 
the presence and of the future, 3:16049 
EARTH CRUST/TEMPERATURE GRADIENTS 
Remote sensing as a tool in assessing the impact of topographical 
alterations on the microclimate, 3:15841 
EARTH MANTLE/ELECTRIC CONDUCTIVITY 
Partial melt in the mantle: evidence from electrical conductivity, 
3:16051 
EARTH MANTLE/HEAT TRANSFER 
Mantle circulation with partial shallow return flow, 3:16050 
EARTH MANTLE/MASS TRANSFER 
Mantle circulation with partial shallow return flow, 3:16050 
EARTH MANTLE/MATHEMATICAL MODELS 
Mantle circulation with partial shallow return flow, 3:16050 
EARTH MANTLE/MELTING 
Partial melt in the mantle: evidence from electrical conductivity, 
:16051 
EARTH MANTLE/RADIANT HEAT TRANSFER 
ae a scattering on radiative heat transfer in the earth's mantle, 
EARTH-COVERED BUILDINGS 
Conservation of space and energy through use of the subsurface 
by planned excavation and conversion of mined areas, 3:15124 
EARTHQUAKES/SEISMIC DETECTION 
Design, simulated operation, and evaluation of a short-period 
seismic discrimination processor in the context of a world-wide 
seismic surveillance system. Technical report No. 9, 3:15838 
(AD-A-043256) 
EBR-2 REACTOR/REACTOR OPERATION 
ERBR-II: more than a decade of experience with an experimental 
LMFBR power plant, 3:14741 
ECCS 
(Emergency core cooling system.) 
ECCS/VALVES 
Device for the automatic switching of two parallel conduits for 
feeding an emergency cooling system of a water-cooled nuclear 
reactor (Patent), 3:14638 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECOLOGY/TECHNOLOGY TRANSFER 
Environment and technology: new frontiers for the social and 
natural sciences (Global and regional consequences of 
environmental disruptions), 3:15082 
ECONOMIC DEVELOPMENT 
See also COMMERCIAL SECTOR 
ECONOMIC DEVELOPMENT/ENVIRONMENTAL POLICY 
De facto limits to growth: Federal environmental policy and 
domestic energy development in the United States, 3:15084 
ECONOMICS 
Net energy analysis: theoretical and methodological 
considerations, 3:15065 
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ECONOMICS/COAL INDUSTRY 
Coal market of the European Communities in 1976, 3:13855 
ECONOMIZERS/SURFACE CLEANING 
Operational chemical cleaning of a once-through boiler, secondary 
superheater, and reheater, 3:14517 
SYSTEMS 


See also AQUATIC ECOSYSTEMS 
Charles Coutant: ecology and the scientific method (Power plant 
environmental impacts), 3:15080 
EDDY CURRENTS 
(Limited to electric currents.) 
EDDY CURRENTS/THREE-DIMENSIONAL CALCULATIONS 
Perturbation-polynomial expansion formulation of 3-D eddy 
current problems, 3:16241 (CONF-771029-71) 
EDUCATION 
Academic and industrial perspectives on education for power, 
3:15207 
Continuing education in the power industry, 3:15208 
EDUCATION/FINANCING 
Effectiveness of impact modes on engineering educators, 3:15209 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EGYPTIAN ARAB REPUBLIC/HEAT FLOW 
Heat flow measurements in Egypt, 3:14420 
EHV AC SYSTEMS/CAPACITORS 
Tennessee Valley Authority 500-kV shunt capacitor bank, 3:14588 
EHV AC SYSTEMS/ECONOMICS 
Some electrical design considerations of HVDC lines, 3:14599 
EHV AC SYSTEMS/MECHANICAL TESTS 
Bonneville Power Administration's high-voltage and mechanical 
test facilities, 3:14586 
EHV AC SYSTEMS/PERFORMANCE 
Some electrical design considerations of HVDC lines, 3:14599 
EHV AC SYSTEMS/PLANNING 
Three options for increasing long distance power transmission, 
3:14590 
EHV AC SYSTEMS/POWER SUBSTATIONS 
Tennessee Valley Authority 500-kV shunt capacitor bank, 3:14588 
EHV AC SYSTEMS/POWER TRANSMISSION LINES 
Combined insulator chain for 330 kV transmission lines, 3:14582 
Environmental considerations, 3:14940 
EHV AC SYSTEMS/TRANSFORMERS 
Surge-suppressing resistors applied to 345- and 500-kV disconnect 
switches, 3:14587 
EHV DC SYSTEMS/ECONOMICS 
General trends in the development of +-400 kV to +-1200 kV 
HVDC systems and areas of application, 3:14598 
Some electrical design considerations of HVDC lines, 3:14599 
EHV DC SYSTEMS/ENVIRONMENTAL EFFECTS 
Some electrical design considerations of HVDC lines, 3:14599 
EHV DC SYSTEMS/MECHANICAL TESTS 
Bonneville Power Administration's high-voltage and mechanical 
test facilities, 3:14586 
EHV DC SYSTEMS/PERFORMANCE 
Some electrical design considerations of HVDC lines, 3:14599 
EHV DC SYSTEMS/PLANNING 
General trends in the development of +-400 kV to +-1200 kV 
HVDC systems and areas of application, 3:14598 
EIKONAL APPROXIMATION/SERIES EXPANSION 
Relativistic eikonal expansion (Scalar-scalar theory), 3:16143 
(ORO-5126-19) 
EINSTEINIUM 252/HALF-LIFE 
Half-life of the longest-lived einsteinium isotope-*** Es, 3:16154 
ELDERLY PEOPLE/ECONOMIC IMPACT 
Home winterization for poor elderly: a model of value 
clarification in the energy crisis, 3:15077 
ELDERLY PEOPLE/HOUSES 
Home winterization for poor elderly: a model of value 
clarification in the energy crisis, 3:15077 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
METAL-METAL BATTERIES 
METAL-NONMETAL BATTERIES 
THERMAL BATTERIES 
ELECTRIC BATTERIES/CATHODES 
~~ a density lithium cells. II. Cathodes and complete cells, 
ELECTRIC BATTERIES/CHARGE STATE 
How to make your battery charge indicator work, 3:15026 
ELECTRIC BATTERIES/DESIGN 
Electrochemical cell (Patent), 3:14966 
ELECTRIC BATTERIES/ECONOMICS 
— er storage systems are economically viable today, 
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ELECTRIC BATTERIES/ELECTROCHEMISTRY 
On the possibilities of using titanium as a source of energy in 
rechargeable batteries, 3:14963 (AD-A-042891) 
ELECTRIC BATTERIES/ELECTROLYTES 
Solid electrolytes, 3:15032 
Some aspects of solid electrolytes, 3:15033 
ELECTRIC BATTERIES/ELECTROMOTIVE FORCE 
Effect of an ac ripple in a standard cell circuit, 3:14995 
ELECTRIC BATTERIES/ENERGY STORAGE 
Purposes and features of a proposed national battery energy 
storage test (BEST) facility, 3:14994 
ELECTRIC BATTERIES/MEETINGS 
Twenty-seventh power sources symposium, 3:14962 
ELECTRIC BATTERIES/PERFORMANCE TESTING 
Examinations to establish some characteristics of electric load 
cells, 3:15010 
Purposes and features of a proposed national battery energy 
storage test (BEST) facility, 3:14994 
ELECTRIC BATTERIES/RECOMBINERS 
Battery with an agent for converting hydrogen to water and a 
second agent for retaining formed water (Patent), 3:15015 
ELECTRIC BATTERIES/RESEARCH PROGRAMS 
Can storage batteries save petroleum fuels (Brief review of latest 
developments), 3:14969 
Requirements for batteries for electric vehicles (Suggestions for 
research emphasis), 3:15055 
ELECTRIC BATTERIES/REVIEWS 
High energy density lithium cells. II. Cathodes and complete cells, 
3:15021 
Materials problems in rechargeable batteries, 3:15030 
ELECTRIC BATTERIES/TECHNOLOGY ASSESSMENT 
Energy storage: applications, benefits, and candidate technologies, 
3:14934 
Energy storage technology, 3:14935 
ELECTRIC BATTERIES/TESTING 
Life test of tubular plate accumulators. I, 3:14991 
Lifetest of tubular plate accumulators, 3:14992 
National Battery Test Laboratory. Design report, April 1976- 
April 1977, 3:14977 (ANL/OEPM-77-4) 
ELECTRIC BATTERIES/VENTILATION 
Determining the expenditure of air in compartments used for 
alkaline batteries (Air flow needed to remove harmful by- 
products), 3:14985 
ELECTRIC CABLES 
See also SUPERCONDUCTING CABLES 
Power cables and the Hannover Fair 1977, 3:14571 
ELECTRIC CABLES/COOLING 
Supply of energy to chemical plant with directly forced-cooled 
energy cables and HDPE cooling tubes: state of the art and 
developmental trends, 3:14569 
ELECTRIC CABLES/DESIGN 
System for the transmission of electrical energy (Patent), 3:14572 
ELECTRIC CABLES/ECONOMICS 
Economics of underground distribution cables, 3:14573 
ELECTRIC CABLES/ELECTRICAL INSULATION 
Insulating materials for cables: state of the technology and future 
developments, 3:14584 
ELECTRIC CABLES/FASTENERS 
Electric model for a cable clamp on a single wire transmission 
line. Final report, 3:14565 (AD-A-041893) 
ELECTRIC CABLES/OPTIMIZATION 
Economics of underground distribution cables, 3:14573 
ELECTRIC CABLES/SPECIFICATIONS 
Design report. Volume 10. Mechanical specifications and general 
notes requisitions, 3:13627 (FE-1520-29) 
ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC FILTERS/PERFORMANCE 
Studies on the variations of electrical resistivity of fly ash due to 
sorption of gases and vapours - possible ways to improve the 
dust removal rate of electric filters. Pt. 1. A new cell to measure 
variations of electrical resistivity of fine particles on reaction 
with the gas phase, 3:15368 
ELECTRIC FURNACES/SPECIFICATIONS 
Ceramic melting plant for solidifying HA W-solutions in boron 
silicate glass, 3:14081 
ELECTRIC FURNACES/TEMPERATURE CONTROL 
Temperature regulation device, particularly for electric furnaces 
(Patent), 3:15353 
ELECTRIC GENERATORS 
(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 
See also TURBOGENERATORS 
ELECTRIC GENERATORS/CIRCUIT BREAKERS 
Grid connections of large power station units, 3:14493 


ELECTRIC POWER/FORECASTING 


ELECTRIC GENERATORS/EXCITATION 
Reexamination of modern excitation system performance and 
machine stability, 3:14520 
ELECTRIC GENERATORS/PERFORMANCE 
First year of operation of the world’s largest tandem-compound 
turbine-generator, 3:14850 
ELECTRIC GENERATORS/RELIABILITY 
Generator reliability improvement: an analysis, 3:14519 
Reexamination of modern excitation system performance and 
machine stability, 3:14520 
ELECTRIC GENERATORS/RESEARCH PROGRAMS 
Generator reliability improvement: an analysis, 3:14519 
ELECTRIC GENERATORS/STABILITY 
Reexamination of modern excitation system performance and 
machine stability, 3:14520 
ELECTRIC GROUNDS/DESIGN 
Grounding and cathodic protection design, 3:14575 
ELECTRIC MOTORS 
See also SUPERCONDUCTING MOTORS 
ELECTRIC MOTORS/DESIGN 
Piezoelectric motor (Patent), 3:15614 
ELECTRIC MOTORS/MAINTENANCE 
Motor preventive maintenance: the key to trouble-free operation, 
3:15617 
ELECTRIC POWER 
See also EPRI 
HYDROELECTRIC POWER 
ELECTRIC POWER/AVAILABILITY 
Adequacy of electric power fuel supplies, 1975-1985, 3:15223 
Energy independence: our bicentennial challenge, 3:15204 
ELECTRIC POWER/CHARGES 
Econometric analysis of the variations in the demand for electrical 
energy in 1974 and 1975 in the United States, 3:15135 
Load management and rate design: a progress report on the EPRI- 
EEI rate design study, 3:15216 
Sample design for electricity pricing experiments: anticipated 
precision for a time-of-day pricing experiment, 3:15199 
ELECTRIC POWER/CONSUMPTION RATES 
Household-demand responsiveness to peak-use pricing: 
implications drawn from experimental studies of consumer- 
demand behavior of both humans and animals, 3:15200 
Local data and the role of price in energy conservation (Electric 
power demand in 33 Colorado communities), 3:15125 
Monitoring and control of imported power, 3:14529 
ELECTRIC POWER/DEMAND FACTORS 
Can R and D have an impact on electric power system capabilities 
by 1985, 3:15205 
Energy availabilities for state and local development: 1974 data 
volume, 3:15132 (ORNL/TM-5890/S3) 
Energy availabilities for state and local development: 1973 data 
volume, 3:15131 (ORNL/TM-5890-S2) 
Facing reality in electric power, 3:15201 
Future growth of electric power demand in the South Atlantic 
region, 3:15198 
Household-demand responsiveness to peak-use pricing: 
implications drawn from experimental studies of consumer- 
demand behavior of both humans and animals, 3:15200 
Industry's views: interruptible loads, rates and special contracts; 
the electric utility industry as the bridge to energy stability, 
3:15217 
Local data and the role of price in energy conservation (Electric 
power demand in 33 Colorado communities), 3:15125 
Problems facing the United States bulk electric power supply 
system (500,000 MW and 445,000 miles of transmission lines), 
3:15218 
ELECTRIC POWER/ECONOMETRICS 
Econometric analysis of the variations in the demand for electrical 
energy in 1974 and 1975 in the United States, 3:15135 
ELECTRIC POWER/ECONOMIC ELASTICITY 
Sample design for electricity pricing experiments: anticipated 
precision for a time-of-day pricing experiment, 3:15199 
ELECTRIC POWER/ECONOMICS 
Calculation of budgeted costs as an instrument of operating 
supervision and control, 3:15194 
Impact of uncertainty on long-range generation planning, 3:15214 
ELECTRIC POWER/ENERGY CONSERVATION 
Human resources in electrical energy conservation, 3:15122 
ELECTRIC POWER/ENERGY POLICY 
Powerplant productivity and national energy policy, 3:15210 
Toward establishing a national energy policy, 3:15168 
ELECTRIC POWER/FORECASTING 
Calculation of budgeted costs as an instrument of operating 
supervision and control, 3:15194 
Can R and D have an impact on electric power system capabilities 
by 1985, 3:15205 
Development of the energy consumption in the Federal Republic 
of Germany. A discussion contribution of the 
Mineraloelwirtschaftsverband, 3:15139 





ELECTRIC POWER/FUELS 


Evaluations of utility supply forecasts. Final report, 3:15191 (NP- 
22122) 
Topical questions of international energy policy, 3:15161 
ELECTRIC POWER/FUELS 
Impact of uncertainty on lon ee poaeeies planning, 3:15214 
ELECTRIC POWER/GOVERNM. POLICIES 
Electric power and America’s energy future: some perspectives on 
Federal regulation, 3:15203 
ELECTRIC POWER/LAWS 
Interim supply in the electricity industry, 3:15196 
Interim supply in the electricity industry, 3:15197 
ELECTRIC POWER/LOAD MANAGEMENT 
Load management and rate design: a progress report on the EPRI- 
EEI rate design study, 3:15216 
Ordinance on securing electricity supply (electricity load 
management - EltLastV). Dated 21st July 1976, 3:14574 
ELECTRIC POWER/MEETINGS 
Proceedings of the American power conference, 3:14456 
ELECTRIC POWER/REGULATIONS 
Electric power and America’s energy future: some perspectives on 
Federal regulation, 3:15203 
Interim supply in the electricity industry, 3:15196 
Interim supply in the electricity industry, 3:15197 
ELECTRIC POWER/RESEARCH PROGRAMS 
Can R and D have an impact on electric power system capabilities 
by 1985, 3:15205 
ELECTRIC POWER INDUSTRY/EDUCATION 
—— and industrial perspectives on education for power, 
:15207 
Continuing education in the power industry, 3:15208 
Education for Century III, 3:15206 
Effectiveness of impact modes on engineering educators, 3:15209 
ELECTRIC POWER INDUSTRY/PRODUCTIVITY 
Powerplant productivity and national energy policy, 3:15210 
ELECTRIC POWER INDUSTRY/PUBLIC RELATIONS 
Facing reality in electric power, 3:15201 
ELECTRIC POWER INDUSTRY/REVIEWS 
Nuclear power, energy, and the national debate, 3:15202 
ELECTRIC POWER RESEARCH INSTITUTE 
See EPRI 
ELECTRIC PULSES 
See PULSES 
ELECTRIC RAILWAYS 
See also ELECTRIC-POWERED VEHICLES 
RAPID TRANSIT SYSTEMS 
TRAINS 
Articulated trams ‘2000 series” of the Zurich Municipal Transport 
Authority, 3:15399 
ELECTRIC RAILWAYS/ELECTRIC MOTORS 
Rectifier-fed reluctance motor as drive for electric motor vehicles, 


3:15 
ELECTRIC RAILWAYS/OPERATION 
Three-phase ac equipment for electric and diesel-electric traction 
vehicles: experience and outlook, 3:15401 
ELECTRIC SWITCHES 
See SWITCHES 
ELECTRIC UTILITIES 
See PUBLIC UTILITIES 
ELECTRIC UTILITIES/ECONOMICS 
Impact of solar central electric technology on the reguiated 
utility, 3:15229 
Problems facing the United States bulk electric power supply 
system (500,000 MW and 445,000 miles of transmission lines), 


3:15218 
ELECTRIC UTILITIES/EDUCATION 
— and industrial perspectives on education for power, 
:15207 
ELECTRIC UTILITIES/FUEL OILS 
Planning for future oil supply disruptions, 3:15188 
ELECTRIC UTILITIES/LOAD MANAGEMENT 
Industry's views: interruptible loads, rates and special contracts; 
pn utility industry as the bridge to energy stability, 
71521 
Load management and rate design: a progress report on the EPRI- 
EEI rate design study, 3:15216 
Regulatory view of load management, 3:15215 
Wisconsin Electric Power Company load management 
experiment, 3:15219 
ELECTRIC UTILITIES/OPERATION 
System operation at optimal cost, 3:15193 
ELECTRIC UTILITIES/PEAK-LOAD PRICING 
Peak-load pricing for Massachusetts: DPU orders statewide rate 
reform, 3:15192 
ELECTRICAL EQUIPMENT 
See also CAPACITORS 
CIRCUIT BREAKERS 
RELAYS 
SWITCHES 
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TRANSFORMERS 
ELECTRICAL EQUIPMENT/PHYSICAL RADIATION 
E 


FFECTS 
Derating and reliability models and applications of electrical and 
electronic components for ESA spacecraft. Final report, 
3:15822 (N-77-20363) 
ELECTRICAL EQUIPMENT/RELIABILITY 
Derating and reliability models and applications of electrical and 
electronic components for ESA spacecraft. Final report, 
3:15822 (N-77-20363) 
ELECTRICAL EQUIPMENT/SPECIFICATIONS 
Design report. Volume 10. Mechanical specifications and general 
notes requisitions, 3:13627 (FE-1520-29) 
ELECTRICAL INSULATION/SHEAR 
Mechanical characterization of selected adhesives and bulk 
materials at liquid nitrogen and room temperatures, 3:15527 
(CONF-771029-65) 
ELECTRICAL INSULATION/TENSILE PROPERTIES 
Mechanical characterization of selected adhesives and bulk 
materials at liquid nitrogen and room temperatures, 3:15527 
(CONF-771029-65) 
ELECTRICAL INSULATORS/FEASIBILITY STUDIES 
Improved unitary and multicomponent gaseous insulators, 3:14567 
CONF-77098 1-1) 
ELECTRICAL SURVEYS/DATA ANALYSIS 
Interpretation of direct current resistivity measurements, 3:16062 
ELECTRIC-POWERED VEHICLES 
See also ELECTRIC RAILWAYS 
Is an electric vehicle in your future, 3:15395 
ELECTRIC-POWERED VEHICLES/ECONOMICS 
Economic points of view in the operation of electric vehicles. 
Cost comparison between the combustion engine and the 
electric-powered motor, 3:15396 
ELECTRIC-POWERED VEHICLES/ELECTRIC BATTERIES 
Accumulators for electrically propelled vehicles, 3:15011 
Federal battery — for transportation uses, 3:15000 
How to make your battery charge indicator work, 3:15026 
New solution of electrochemical sources of energy for motor 
vehicles, 3:15056 
Requirements for batteries for electric vehicles, 3:15055 
ELECTRIC-POWERED VEHICLES/ELECTRIC MOTORS 
Rectifier-fed reluctance motor as drive for electric motor vehicles, 
400 


ELECTRIC-POWERED VEHICLES/ENERGY SOURCES 
New solution of electrochemical sources of energy for motor 
vehicles, 3:15056 
ELECTRIC-POWERED VEHICLES/IRON-NICKEL 
BATTERIES 
Investigating the energy parameters of a battery in a drive system 
with pulse regulation of speed, 3:14993 
Nickel battery systems for electric vehicles, 3:14999 
ELECTRIC-POWERED VEHICLES/LEAD-ACID BATTERIES 
How to make your battery charge indicator work, 3:15026 
Lead-acid battery plates with characteristics of both paste and 
clad types (Patent), 3:14964 
ELECTRIC-POWERED VEHICLES/LITHIUM-CHLORINE 
BATTERIES 
Lithium-chlorine rechargeable battery (Li-Al/KCI-LiCl/C with 
TeCl, additive, 720 Ah, 30V, 65 Wh/kg), 3:14972 
ELECTRIC-POWERED VEHICLES/MATHEMATICAL 
-MODELS 
Fundamentals for the precalculation of electric-powered road 
vehicles, 3:15397 
ELECTRIC-POWERED VEHICLES/METAL-NONMETAL 
BATTERIES 
Sodium chloride battery (Na/NaAICl,/SbCls; operates at 200°C, 
50 Wh/Ib), 3:14971 
ELECTRIC-POWERED VEHICLES/NICKEL-HYDROGEN 
BATTERIES 
Nickel battery systems for electric vehicles, 3:14999 
ELECTRIC-POWERED VEHICLES/NICKEL-ZINC 
BATTERIES 
Nickel battery systems for electric vehicles, 3:14999 
ELECTRIC-PCWERED VEHICLES/PRIMARY BATTERIES 
Lithium inorganic electrolyte batteries for naval applications (Li/ 
SOC} cell with potential capacity of 10,000 Ah), 3:15001 
ELECTRIC-POWERED VEHICLES/SODIUM-SULFUR 
BATTERIES 
Design and performance of Ford sodium-sulfur battery, 3:14973 
ELECTRIC-POWERED VEHICLES/ZINC-CHLORINE 
BATTERIES 
Electrolyte stoichiometric considerations for zinc deposition in the 
zinc-chlorine battery, 3:14996 
ELECTRODES 
See also CATHODES 
ELECTRODES/BINDERS 
Preliminary physicochemical characteristic of pitch obtained from 
rapid coal degasification process, 3:13731 
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ELECTRODES/REVIEWS 
Solid solution electrodes, 3:15031 
ELECTRODES/SOLID SOLUTIONS 
Solid solution electrodes, 3:15031 
ELECTROJETS/SOUND WAVES 
Studies of infrasonic waves in the auroral zone, 3:16092 (N-77- 
25715) 
ELECTROLYSIS/PROCESS HEAT 
Production of hydrogen with ‘HOT ELLY’, 3:14176 
ELECTROLYTES/ELECTRIC CONDUCTIVITY 
Predicting conductance and equilibrium behavior of aqueous 
electrolytes at high temperatures and pressures, 3:15590 
ELECTROLYTES/FUNCTIONAL MODELS 
Simple electrolytes in the mean spherical approximation. III. A 
workable model for aqueous solutions, 3:15559 
ELECTROLYTES/IONIZATION 
Predicting conductance and equilibrium behavior of aqueous 
electrolytes at high temperatures and pressures, 3:15590 
ELECTROLYTES/PERFORMANCE TESTING 
Improved acid electrolytes for the hydrocarbon-air fuel cell 
rifluoromethanesulfonic acid monohydrate), 3:15259 
ELECTROLYTES/REVIEWS 
Solid electrolytes, 3:15032 
Some aspects of solid electrolytes, 3:15033 
ELECTROLYTES/SOLUBILITY 
Predicting conductance and equilibrium behavior of aqueous 
electrolytes at high temperatures and pressures, 3:15590 
ELECTROLYTIC CELLS/CATALYSTS 
Application of tungsten oxides as cathodic reduction catalysts for 
electrochemical cells (Patent), 3:15252 
ELECTROMAGNETIC ISOTOPE SEPARATORS/TARGETS 
Target preparation with the LASL isotope separator No. 1, 
3:14160 (LA-6850-5) 
Use of an isotope separator at the INEL, 3:14161 (LA-6850-5) 
ELECTRON BEAM WELDING/TEMPERATURE 
MEASUREMENT 
Thermal and dynamic effects in electron beam welding cavities, 
3:15437 (UCRL-52331) 
ELECTRON BEAMS/ABSORPTION 
Electron deposition in thin targets, 3:16103 (SAND-77-2000C) 
ELECTRON MULTIPLIER DETECTORS/PERFORMANCE 
Microchannel plates, 3:15810 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also OSCILLATORS 
POWER SUPPLIES 
ELECTRONIC EQUIPMENT/PERFORMANCE TESTING 
Reliability trend evaluation of digitized pulse data, 3:16321 
(SAND-77-1840C) 
ELECTRONIC EQUIPMENT/PHYSICAL RADIATION 
EFFECTS 
Derating and reliability models and applications of electrical and 
electronic components for ESA spacecraft. Final report, 
3:15822 (N-77-20363) 
ELECTRONIC EQUIPMENT/RELIABILITY 
Derating and reliability models and applications of electrical and 
electronic components for ESA spacecraft. Final report, 
3:15822 (N-77-20363) 
ELECTRONIC EQUIPMENT/SPECIFICATIONS 
Design report. Volume 10. Mechanical specifications and general 
notes requisitions, 3:13627 (FE-1520-29) 
ELECTRON-ION COLLISIONS/EXCITATION 
Absolute cross sections for 2s-2p excitation of C** by electron 
impact, 3:16116 
ELECTRON-POSITRON INTERACTIONS/ANNIHILATION 
Production of (9.5) in e* e~ annihilation and photoproduction 
(Cross sections), 3:16136 (COO-1545-218) 
Simple quantum-chromodynamics prediction of jet structure in 
e* e” annihilation, 3:16134 
Single w~ w* production by e* e~ — w* hadrons, 3:16132 (N-77- 


25936) 
ELECTRONS/ENERGY LOSSES 
Electron energy deposition in a multilayered carbon-uranium- 
carbon configuration and in semi-infinite uranium, 3:16165 
(SAND-77-1191) 
ELECTROSTATIC ANALYZERS/BREAKDOWN 
Investigation of voltage breakdown in the vacuum of DC 
electrostatic separator, 3:15804 
ELECTROSTATIC PRECIPITATORS/DESIGN 
Zero-effluent throwaway SO: system design for high-chloride, 
high-sulfur coal, 3:14557 
ELECTROSTATIC PRECIPITATORS/FAILURES 
Programmed approach to precipitator preventive maintenance, 


71455 
ELECTROSTATIC PRECIPITATORS/MAINTENANCE 


Programmed approach to precipitator preventive maintenance, 
3:14558 


ENERGY CONSERVATION/ECONOMIC IMPACT 


ELECTROSTATIC PRECIPITATORS/OPERATION 

Zero-effluent throwaway SO2 system design for high-chloride, 
high-sulfur coal, 3:14557 

ELECTROSTATIC PROBES/ELECTRICAL PROPERTIES 

Electrostatic probe characteristics for a spherical probe in a 

slightly ionized continuum plasma, 3:16197 
ELEMENT 105/SPONTANEOUS FISSION 

Mass asymmetry and total-kinetic-energy release in the 

spontaneous fission of 7®*[105], 3:16157 
ELMO BUMPY TORUS/PERFORMANCE 

Nuclear performance calculations for the ELMO Bumpy Torus 

Reactor (EBTR) reference design, 3:16236 (ORNL/TM-6085) 
ELMO BUMPY TORUS/WALL LOADING 

Nuclear performance calculations for the ELMO Bumpy Torus 

Reactor (EBTR) reference design, 3:16236 (ORNL/TM-6085) 
EMERGENCY CORE COOLING SYSTEM 

See ECCS 
EMULSIONS/DEMULSIFICATION 

Mixtures of demulsifiers for breaking petroleum emulsions 
(Patent), 3:13913 

ENDOPLASMIC RETICULUM/MORPHOLOGICAL CHANGES 

Liver endoplasmic reticulum: target site of halocarbon 

metabolites, 3:16025 
ENDOXAN/BIOLOGICAL EFFECTS 

Mechanism of donor to host tolerance in rat bone marrow 
chimeras (Gamma radiation), 3:15993 

Selection of chemotherapy for metastatic mammary cancer by 
effect on '*!Cs uptake (Cyclophosphamide, 5-fluorouracil, 
diethylstilbestrol), 3:15997 

ENDOXAN/TOXICITY 

Changes in human bone marrow colony-forming cells followin; 
chemotherapy using an agar diffusion-chamber technique (Mice, 
gamma radiation), 3:15994 

ENERGY 
See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 
ENERGY/DATA ANALYSIS 

Energy interrelationships: a handbook of tables and conversions 
factors for combining and comparing international energy data, 
3:15057 (PB-269034) 

ENERGY/DISTRIBUTION 

Costs for transport and distribution of energy. A contribution 
towards their determination in the case of a domestic space 
heating supply, 3:15106 

ENERGY/FINANCING 

Role of municipalities in geothermal resource development, 

3:14398 
ENERGY/MANUALS 

Energy interrelationships: a handbook of tables and conversions 
factors for combining and comparing international energy data, 
3:15057 (PB-269034) 

ENERGY/PRODUCTION 

Role of foreign governments in the energy industries, 3:15153 

(FEA/M-77/368) 
ENERGY/TECHNOLOGY ASSESSMENT 

ETA: energy technology assessment model users’ guide, 3:15061 

(ANL-AMD-TM-318) 
ENERGY ANALYSIS 

Net energy analysis: theoretical and methodological 
considerations, 3:15065 

Process energy evaluations and optimization in international 
projects, 3:15225 

Program document for Energy Systems Optimization Program 2 
(ESOP2). Volume I. Engineering manual, 3:15380 (N-77-25631) 

ENERGY ANALYSIS/REVIEWS 

Annual highlights of the National Center for the Analysis of 

Energy Systems, 3:15062 (BNL-50678) 
ENERGY COMPLEXES 

See ENERGY PARKS 
ENERGY CONSERVATION 

Conservation of space and energy through use of the subsurface 
by planned excavation and conversion of mined areas, 3:15124 

Energy dilemma of Puerto Rico, 3:15145 

Industrial applications study. Volume V. Bibliography of relevant 
literature. Final report, 3:15354 (COO-2862-5) 

Industrial applications study. Volume III. Technology data base 
evaluation of waste recovery systems. Final report, 3:15355 
(COO/2862-3) 

On-site generation of electricity: an idea whose time has come, 
3:15113 

Planning for future oil supply disruptions, 3:15188 

Worldwide market forces threaten North Sea wealth, 3:15180 

ENERGY CONSERVATION/ECONOMIC ELASTICITY 

Local data and the role of price in energy conservation (Electric 

power demand in 33 Colorado communities), 3:15125 
ENERGY CONSERVATION/ECONOMIC IMPACT 

Residential energy use to the Year 2000: a regional analysis, 

3:15130 (ORNL/CON-17) 





ENERGY CONSERVATION/ECONOMICS 


ENERGY CONSERVATION/ECONOMICS 
John Doe's wallet and Jane Doe's purse look at hometown 
recycling and energy conservation, 3:15126 
ENERGY CONSERVATION/EDUCATION 
Human resources in electrical energy conservation, 3:15122 
ENERGY CONSERVATION/FINANCING 
Innovative financing: banks and energy conservation. Final report, 
3:15066 (SAN/1201-1) 
ENERGY CONSERVATION/IMPLEMENTATION 
Energy conservation opportunities for residential buildings, 
215127 


Home winterization for poor elderly: a model of value 
clarification in the energy crisis, 3:15077 
Residential energy use to the Year 2000: a regional analysis, 
3:15130 (ORNL/CON-17) 
ENERGY CONSERVATION/PUBLIC OPINION 
Human resources in electrical energy conservation, 3:15122 
ENERGY CONSERVATION/RESEARCH PROGRAMS 
Development of an industry-government cooperative energy- 
conservation program: Phase II. Project 8993 cumulative 
monthly status report, June 1-September 30, 1977, 3:15331 
(COO/4289-1) 
ENERGY CONSERVATION/STATISTICS 
Transportation energy conservation data book: edition 2, 3:15114 
(ORNL-5320) 
ENERGY CONSERVATION/TRANSPORTATION SECTOR 
Transportation energy conservation data book: edition 2, 3:15114 
(ORNL-5320) 
ENERGY CONSUMPTION 
Propane and butane considerations, 3:13984 
ENERGY CONSUMPTION/CONTROL 
Monitoring and control of imported power, 3:14529 
ENERGY CONSUMPTION/ECONOMIC DEVELOPMENT 
Energy status in Puerto Rico: an assessment of the petroleum 
situation, 3:15183 
ENERGY CONSUMPTION/ECONOMIC ELASTICITY 
Energy substitution in U.S. manufacturing, 3:15134 
ENERGY CONSUMPTION/ECONOMIC IMPACT 
Environment and technology: new frontiers for the social and 
natural sciences (Global and regional consequences of 
environmental disruptions), 3:15082 
ENERGY CONSUMPTION/ENERGY POLICY 
Rational utilization of energy in the European Community. 
Duties, targets, and instruments of the common policy of a 
rational utilization of energy, 3:15224 
ENERGY CONSUMPTION/ENVIRONMENTAL IMPACTS 
Detailed analysis of the environmental effects of energy utilization 
in the U.S. economy (Present mix of fuels and 3 alternative 
mixes), 3:15086 
Economics and the environment (Book; pollution pressures in 
economic development), 3:15072 
Environment and technology: new frontiers for the social and 
natural sciences (Global and regional consequences of 
environmental disruptions), 3:15082 
ENERGY CONSUMPTION/FORECASTING 
Are present energy forecasts wrong, 3:15136 
ENERGY CONSUMPTION/GROSS NATIONAL PRODUCT 
Energy use and technological progress (Increased output possible 
with less-than-proportionate energy-use increase), 3:15226 
Re-examination of the energy-GNP hypothesis, 3:15079 
ENERGY CONSUMPTION/MANAGEMENT 
Economics and the environment (Book; pollution pressures in 
economic development), 3:15072 
ENERGY CONSUMPTION/SOCIAL IMPACT 
Detailed analysis of the environmental effects of energy utilization 
in the U.S. economy (Present mix of fuels and 3 alternative 
mixes), 3:15086 
Environment and technology: new frontiers for the social and 
natural sciences (Global and regional consequences of 
environmental disruptions), 3:15082 
ENERGY CONSUMPTION/STATISTICS 
Forgotten fundamentals of the energy crisis (Not enough 
accounting of increased production rates and population 
growth), 3:15143 
ENERGY CONSUMPTION/TECHNOLOGY UTILIZATION 
Energy use and technological progress (Increased output possible 
with less-than-proportionate energy-use increase), 3:15226 
ENERGY CONVERSION/EFFICIENCY 
Energy conversion efficiency versus energy utilization 
effectiveness, 3:15263 
ENERGY CONVERSION/MATERIALS 
Critical materials problems in energy production, 3:15425 
Perspective on materials in the energy program, 3:15426 
FNERGY CONVERSION/MEETINGS 
Twenty-seventh power sources symposium, 3:14962 
ENERGY CONVERSION/NET ENERGY 
Value of energy from waste at the production interface, 3:14210 
ENERGY CONVERSION/REVIEWS 
Critical materials problems in energy production, 3:)5425 
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ENERGY CONVERSION/THERMODYNAMICS 
Energy conversion efficiency versus energy utilization 
effectiveness, 3:15263 
ENERGY DEMAND/ENVIRONMENTAL IMPACTS 
U.S. initiatives for reconciliation of energy and air pollution 
policies, 3:13864 
ENERGY DEMAND/FORECASTING 
Development of the energy consumption in the Federal Republic 
of Germany. A discussion contribution of the 
Mineraloelwirtschaftsverband, 3:15139 
Effects of atmospheric variability on energy utilization and 
conservation. Summary of research conducted, 1 November 
1976-31 July 1977, 3:15302 (COO-1340-55) 
Energy 2000. Tendencies and perspectives, 3:15137 
Energy outlook: alternative fuels and conversion issues, 3:14195 
Energy supply in the German Federal Republic and Western 
Europe, especially considering the potential of oil and gas in the 
North Sea, 3:15138 
Forecasting as an aid to establishing a national energy policy, 
3:15146 
National coal utilization assessment: some potential impacts in the 
South (12-State southern USA), 3:13746 (CONF-771143-1) 
National energy outlook: implications, domestic resource 
utilization, and capital requirements, 3:15078 
Projections, 3:15116 (ORNL-5320 
ENERGY DEMAND/MATHEMATICAL MODELS 
Econometric analysis of the variations in the demand for electrical 
energy in 1974 and 1975 in the United States, 3:15135 
ENERGY DEMAND/REVIEWS 
Overview of energy supply and demand, 3:15140 
ENERGY FACILITIES/SITE SELECTION 
Energy plant siting legislation (a current appraisal for Idaho), 
3:15332 (PB-269109) 
ENERGY MANAGEMENT 
Energy conversion efficiency versus energy utilization 
effectiveness, 3:15263 
ENERGY MANAGEMENT/EDUCATION 
Training programs for energy management in developing 
countries, 3:15060 
ENERGY MANAGEMENT/MEETINGS 
Proceedings of the third annual UMR-MEC conference on 
energy: energy crisis, an evaluation of our resource potential, 
3:15059 
ENERGY MODELS 
Detailed analysis of the environmental effects of energy utilization 
in the U.S. economy (Present mix of fuels and 3 alternative 
mixes), 3:15086 
ETA: energy technology assessment model users’ guide, 3:15061 
(ANL-AMD-TM-318) 
Fisrt IIASA conference on energy resources (34 papers), 3:15063 
(CP-76-4) 
Future growth of electric power demand in the South Atlantic 
region, 3:15198 
Lag effects of own-price and income on the demand for gasoline, 
3:15184 
Long-term economic and environmental consequences of phasing 
out nuclear electricity, 3:15095 (BNL-22735) 
Post World War II crude oil prices: collusive or competitive 
pricing, 3:15186 
Program document for Energy Systems Optimization Program 2 
(ESOP2). Volume I. Engineering manual, 3:15380 (N-77-25631) 
ENERGY MODELS/REVIEWS 
Annual highlights of the National Center for the Analysis of 
Energy Systems, 3:15062 (BNL-50678) 
ENERGY PARKS/DESIGN 
Jeffrey Energy Center: design features, 3:15222 
ENERGY PARKS/ECONOMICS 
Jeffrey Energy Center: design features, 3:15222 
ENERGY PARKS/FEASIBILITY STUDIES 
Assessment of energy centers versus dispersed electric power 
generation facilities, 3:15212 
ENERGY PARKS/OPERATION 
Jeffrey Energy Center: design features, 3:15222 
ENERGY PARKS/SITE SELECTION 
Pennsylvania energy park project, 3:15213 
ENERGY POLICY 
Annual highlights of the National Center for the Analysis of 
Energy Systems, 3:15062 (BNL-50678) 
Coal and a new administration in Washington, 3:15166 
De facto limits to growth: Federal environmental policy and 
domestic energy development in the United States, 3:15084 
Economic consequences of the Energy Policy and Conservation 
Act, 3:15170 
Energy independence: our bicentennial challenge, 3:15204 
Energy independence (Effects of conservation and price 
mechanisms), 3:15148 
Evaluation of the analysis supporting President Ford's veto of 
H.R. 25, the Surface Mining Control and Reclamation Act of 
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1975: Department of the Interior; Federal Energy 
Administration. Report to the Congress, 3:15174 (PB-269085) 
ae as an aid to establishing a national energy policy, 
715146 
Human resources for energy systems: alternative strategies of 
allocation, 3:15075 
Long-term economic and environmental consequences of phasing 
out nuclear electricity, 3:15095 (BNL-22735) 
Nuclear power program and its issues (Japan), 3:14616 
Over one billion tons of coal in 1985: can the railroad industry 
handle it, 3:15179 
Topical questions of international energy policy, 3:15161 
ENERGY POLICY/DECISION MAKING 
Energy policy decision making, organization, and national energy 
goals. Report to the Congress, 3:15155 (PB-269299) 
ENERGY POLICY/GLOBAL ASPECTS 
Nuclear non-proliferation, 3:14147 
ENERGY POLICY/IMPLEMENTATION 
Energy strategies and pecuniary calculation, 3:15167 
ENERGY POLICY/MATHEMATICAL MODELS 
Nuclear power, coal and energy conservation (with a note on the 
costs of a nuclear moratorium), 3:15101 
ENERGY POLICY/PLANNING 
New initiatives in energy policy, 3:15232 
Working toward a national energy policy, 3:15163 
ENERGY POLICY/RECOMMENDATIONS 
Energy policy decision making, organization, and national energy 
goals. Report to the Congress, 3:15155 (PB-269299) 
Need for a national energy policy (To conserve petroleum and 
natural gas), 3:15169 
Toward establishing a national energy policy, 3:15168 
ENERGY POLICY/REGULATIONS 
From regulation to control: a question of dynamics, 3:13865 
ENERGY POLICY/SOCIAL IMPACT 
Technology in environmental protection. 2nd international 
technical fair and congress, 3:15910 
ENERGY POLICY AND CONSERVATION ACT/ECONOMIC 
IMPACT 
Economic consequences of the Energy Policy and Conservation 
Act, 3:15170 
ENERGY SHORTAGES/ECONOMIC IMPACT 
Regional impacts of the energy crisis on agricultural production, 


ENERGY SHORTAGES/SOCIAL IMPACT 
Home winterization for poor elderly: a model of value 
clarification in the energy crisis, 3:15077 
When being morally responsible isn’t simple, 3:15147 
ENERGY SOURCE DEVELOPMENT 
Energy, minerals, environment: how now brown cow, 3:15091 
ENERGY SOURCE DEVELOPMENT/DECISION MAKING 
Energy strategies and pecuniary calculation, 3:15167 
ENERGY SOURCE DEVELOPMENT/ECONOMICS 
Energy strategies and pecuniary calculation, 3:15167 
ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 
POLICY 
De facto limits to growth: Federal environmental policy and 
domestic energy development in the United States, 3:15084 
ENERGY SOURCE DEVELOPMENT/MANPOWER 
Human resources for energy systems: alternative strategies of 
allocation, 3:15075 
Manpower programs for engineers and technologists in future 
energy systems, 3:15076 
ENERGY SOURCE DEVELOPMENT/RECOMMENDATIONS 
Need for a national energy policy (To conserve petroleum and 
natural gas), 3:15169 
ENERGY SOURCE DEVELOPMENT/REGIONAL ANALYSIS 
Energy centre Stade and its effect on the region and on the 
community, 3:15071 
ENERGY SOURCE DEVELOPMENT/WATER 
REQUIREMENTS 
Water and energy, 3:15090 
ENERGY SOURCE DEVELOPMENT/WATER RESOURCES 
Water and energy, 3:15090 
ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
TIDAL POWER 
WASTE HEAT 
WAVE POWER 
WIND POWER 
Energy reserves (Summary of reserve estimates and economic 
supply models for exhaustible resources), 3:15171 (BNL-50646) 
ENERGY SOURCES/COMPARATIVE EVALUATIONS 
New Zealand's energy supplies...past, present, and future, 3:15157 
ENERGY SOURCES/CONSUMPTION RATES 
Forgotten fundamentals of the energy crisis (Not enough 
accounting of increased production rates and population 
growth), 3:15143 


ENERGY SUPPLIES/ENERGY POLICY 


ENERGY SOURCES/COST BENEFIT ANALYSIS 
Legislation and environment, 3:15152 (CONF-770108-) 
ENERGY SOURCES/DEMAND FACTORS 
Energy, minerals, environment: how now brown cow, 3:15091 
ENERGY SOURCES/ENVIRONMENTAL EFFECTS 
Legislation and environment, 3:15152 (CONF-770108-) 
Technology in environmental protection. 2nd international 
technical fair and congress, 3:15910 
ENERGY SOURCES/ENVIRONMENTAL IMPACTS 
Fiscal year 1976/control technology research program abstracts, 
3:15846 (PB-268791) 
ENERGY SOURCES/FORECASTING 
World energy evolution. Energy, biggest cyclical supporter in the 
future, too (Book, in German), 3:15151 
ENERGY SOURCES/MANAGEMENT 
Tradeoffs between energy conversion stages, environmental 
effects, and technical efficiency, 3:15144 
ENERGY SOURCES/MAPS 
Energy resources map of Colorado, 3:15089 
ENERGY SOURCES/MEETINGS 
Proceedings of the third annual UMR-MEC conference on 
energy: energy crisis, an evaluation of our resource potential, 
3:15059 
ENERGY SOURCES/PLANNING 
Economical use of energy, 3:15165 
ENERGY SOURCES/RESERVES 
Domestic energy resource and reserve estimates: uses, limitations, 
and needed data. Report to the Congress, 3:15172 (PB-268966) 
ENERGY SOURCES/REVIEWS 
Midwest energy perspective (ERDA plans for R, D, and D), 
3:15149 
Overview of energy supply and demand, 3:15140 
ENERGY SOURCES/SOCIO-ECONOMIC FACTORS 
Legislation and environment, 3:15152 (CONF-770108-) 
ENERGY SOURCES/SYSTEMS ANALYSIS 
Fisrt IIASA conference on energy resources (34 papers), 3:15063 
(CP-76-4) 
ENERGY STORAGE 
See also COMPRESSED AIR ENERGY STORAGE 
FLYWHEEL ENERGY STORAGE 
HYDROGEN STORAGE 
MAGNETIC ENERGY STORAGE 
OFF-PEAK ENERGY STORAGE 
PUMPED STORAGE 
25 megajoule energy storage and delivery system for the Shiva 
laser, 3:16296 (UCRL-79700) 
General consideration of energy compression, 3:14932 (UCRL- 
80047) 
Screening of redox couples and electrode materials. Final report, 
3:14931 (N-77-25633) 
ENERGY STORAGE/ECONOMICS 
Rationale for the EPRI thermal-mechanical energy storage 
program, 3:14957 
ENERGY STORAGE/FEASIBILITY STUDIES 
Rationale for the EPRI thermal-mechanical energy storage 
program, 3:14957 
ENERGY STORAGE/MATERIALS 
Critical materials problems in energy production, 3:15425 
ENERGY STORAGE/MEETINGS 
Proceedings of the symposium on energy storage, 3:14933 
ENERGY STORAGE/RESEARCH PROGRAMS 
Rationale for the EPRI thermal-mechanical energy storage 
program, 3:14957 
ENERGY STORAGE/REVIEWS 
Critical materials problems in energy production, 3:15425 
ENERGY STORAGE/SWITCHING CIRCUITS 
Vacuum interrupters used for the interruption of high dc currents, 
3:16257 (LA-UR-77-2356) 
ENERGY SUPPLIES 
Future role of LPG: US importation prospects, 3:13983 
ENERGY SUPPLIES/AVAILABILITY 
Energy independence: our bicentennial challenge, 3:15204 
When being morally responsible isn’t simple, 3: 15147 
ENERGY SUPPLIES/CHARGES 
Energy crisis and food crisis: the role of U.S. agriculture, 3:15074 
ENERGY SUPPLIES/DECISION MAKING 
When being morally responsible isn't simple, 3:15147 
ENERGY SUPPLIES/ECONOMIC ELASTICITY 
Concentration and competition on the energy market: tasks and 
consequences of an energy marketing policy, 3:15069 
Energy independence (Effects of conservation and price 
mechanisms), 3:15148 
ENERGY SUPPLIES/ECONOMICS 
Concentration and competition on the energy market: tasks and 
consequences of an energy marketing policy, 3:15069 
ENERGY SUPPLIES/ENERGY POLICY 
Coal: safe base for energy supply and employment (German 
Federal Republic), 3:15175 





ENERGY SUPPLIES/FORECASTING 


ENERGY SUPPLIES/FORECASTING 
Concentration and competition on the energy market: tasks and 
consequences of an energy marketing policy, 3:15069 
a as an aid to establishing a national energy policy, 
715146 
National energy outlook: implications, domestic resource 
utilization, and capital requirements, 3:15078 
ENERGY SUPPLIES/GOVERNMENT POLICIES 
Electric power and America’s energy future: some perspectives on 
Federal regulation, 3:15203 
Role of foreign sca in the energy industries, 3:15153 
(FEA/M-77/368) 
ENERGY TRANSPORT 
See also NATURAL GAS DISTRIBUTION SYSTEMS 
Energy transport in the form of gaseous hydrogen, 3:14190 
ENERGY TRANSPORT/COST 
Costs for transport and distribution of energy. A contribution 
towards their determination in the case of a domestic space 
heating supply, 3:15106 
ENERGY TRANSPORT/EVALUATION 
Energy transportation, 3:15107 
ENERGY TRANSPORT/MATERIALS 
Critical materials problems in energy production, 3:15425 
ENERGY TRANSPORT/REVIEWS 
Critical materials problems in energy production, 3:15425 
ENERGY TRANSPORT/USA 
Prospects of hydraulic coal transport in the USA, 3:13819 
ENGINEERED SAFETY SYSTEMS 
See also CONTAINMENT SYSTEMS 


ECCS 
ENGINEERED SAFETY SYSTEMS/RELIABILITY 
Quantitative approach to reliability of control and instrumentation 
systems, 3:14922 
ENGINEERING 
See also NUCLEAR ENGINEERING 
ENGINEERING/EDUCATION 
Academic and industrial perspectives on education for power, 
3:15207 
Education for Century III, 3:15206 
Effectiveness of impact modes on engineering educators, 3:15209 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY/RESEARCH PROGRAMS 
Interfacial effects in the recovery of residual oil by displacement: 
studies at Northwestern University. Quarterly technical 
progress letter, June 1, 1977-August 31, 1977, 3:13908 (COO- 
0039-7) 
ENRICHED URANIUM/PRODUCTION 
Production of enriched uranium and market conditions, 3:14052 
(K-Trans-167) 
ENSTATITE 
See MAGNESIUM SILICATES 
ENSTATITE/FREE ENTHALPY 
Correlated free energy values of anthophyllite, brucite, 
clinochrysotile, enstatite, forsterite, quartz, and talc, 3:14436 
Gibbs free energy of enstatite, clinochlore, and hydrous Mg- 
cordierite evaluated from phase equilibrium data, 3:14427 
ENVIRONMENT 
Economics and the environment (Book; pollution pressures in 
economic development), 3:15072 
Energy, minerals, environment: how now brown cow, 3:15091 
ENVIRONMENT/TECHNOLOGY TRANSFER 
Environment and technology: new frontiers for the social and 
natural sciences (Global and regional consequences of 
environmental disruptions), 3:15082 
ENVIRONMENTAL ENGINEERING/MEETINGS 
Envitec '77 - technics in environmental protection. 2nd 
international fair and congress from 7th to 12th February 1977 
in Duesseldorf, 3:15867 
ENVIRONMENTAL IMPACT STATEMENTS 
Plutonium recycle: the impact of indecision (Mixed Oxide Fuels), 


715105 
ENVIRONMENTAL IMPACT STATEMENTS/STANDARDS 
Scope of inquiry for Environmental Impact Report supporting 
exploratory geothermal well drilling, 3:14392 
ENVIRONMENTAL IMPACTS 
Geothermal leasing practices, 3:14396 
ENVIRONMENTAL IMPACTS/ECONOMICS 
Economics and the environment (Book; pollution pressures in 
economic development), 3:15072 
ENVIRONMENTAL IMPACTS/GLOBAL ASPECTS 
Economics and the environment (Book; pollution pressures in 
economic development), 3:15072 
ENVIRONMENTAL IMPACTS/LEGISLATION 
Economic aspects of imposed air standards, 3:15085 
ENVIRONMENTAL POLICY/ECONOMIC IMPACT 
De facto limits to growth: Federal environmental policy and 
domestic energy development in the United States, 3:15084 
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ENZYMES 
See also ATP-ASE 
ESTERASES 
PAPAIN 
PHOSPHATASES 
TRYPSIN 
ENZYMES/BIOSYNTHESIS 
Biosynthesis of unsaturated fatty acides by bacilli. Hyperinduction 
= modulation of desaturase synthesis (Bacillus megaterium), 
715919 
EOSINOPHILS/BLOOD FORMATION 
Humoral regulation of eosinophil granulocytopoiesis (Mice), 
15938 


‘A 
See ENERGY POLICY AND CONSERVATION ACT 
EPITHELIUM/OSMOSIS 
wt metals and membrane functions of an alveolar epithelium, 
3:16012 
EPOXIDES/LASER BEAM MACHINING 
Laser cutting of Kevlar laminates, 3:15524 (BDX-613-1877) 
EPOXIDES/QUANTITATIVE CHEMICAL ANALYSIS 
Complexometric determination of epoxide groups, 3:15549 
(UCRL-Trans-11281) 
EPOXIDES/SHEAR 
Mechanical characterization of selected adhesives and bulk 
materials at liquid nitrogen and room temperatures, 3:15527 
(CONF-771029-65) 
EPOXIDES/TEMPERATURE EFFECTS 
Nuclear thermal effects on the outer material of the blast hardened 
S-280 electrical shelter wall. Final report, 3:15835 (AD-A- 


2998) 
EPOXIDES/TENSILE PROPERTIES 
Mechanical characterization of selected adhesives and bulk 
materials at liquid nitrogen and room temperatures, 3:15527 
(CONF-771029-65) 
Tensile failure of unidirectional composite materials (Carbon/ 
epoxy and cerenegeey) 3:15525 (N-7725252) 
EPOXY COMPO 
See EPOXIDES 
EPRI 
See also ELECTRIC POWER 
EPRI/RESEARCH PROGRAMS 
Solar energy: perspective and prospects, 3:15230 
System operation at optimal cost, 3:15193 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUATORIAL ELECTROJETS 
See ELECTROJETS 
EQUIPMENT 
See also DISTILLATION EQUIPMENT 
DRILLING EQUIPMENT 
HEAT RECOVERY EQUIPMENT 
EQUIPMENT/DAMAGE 
Industrial —— survival/recovery feasibility program during 
event DI HROW. Final report, 3:15836 (AD-A-042808) 
EQUIPMENT/ MANAGEMENT 
Sandia Laboratories automated equipment management system in 
use by the process-fabrication organization, 3:15611 (SAND-77- 
1826C 


ERBIUM ALLOYS/SUPERCONDUCTIVITY 
Experimental determination of the order parameter: response 
unction of a superconductor, 3:15478 (COO-1569-145) 
ERBIUM COMPOUNDS/SUPERCONDUCTIVITY 
Re-entrant magnetism in rare-earth superconducting ternary 
compounds, 3:15475 (CONF-770820-2) 
ERYTHROBLASTS 
See BONE MARROW CELLS 
ERYTHROCYTES/BIOCHEMICAL REACTION KINETICS 
Chemical and enzymatic modification of membrane proteins and 
anion transport in human red blood cells, 3:15928 
Toxic chemical agents as probes for permeation systems of the red 
blood cell, 3:15927 
ERYTHROCYTES/PERMEABILITY 
Nature of the transport pathway used for Ca-dependent K 
movement in human red blood cells, 3:15929 
ERYTHROPOIETIN 
See also BLOOD FORMATION 
ERYTHROPOIETIN/BIOLOGICAL EFFECTS 
Competitive effects of erythropoietin and colony stimulating 
factor, 3:15967 (CONF-770986-1) 
Some characteristics of in vitro: erythroid colony and burst- 
mye A units (°°Fe tracer technique, mice), 3:15942 


See also PHOSPHATASES 
ESTERASES/BIOCHEMICAL REACTION KINETICS 
Interactions of acetylcholine receptors with organic mercury 
a (Torpedo ocellata), 3:15931 


(Includes esters of organic and inorganic acids.) 
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See also ACETYLCHOLINE 
ESTERS/HYDRATION 
Energies of organic compounds. Progress report, September 1, 
1976-June 30, 1977, 3:15578 (COO/4060-1) 
ESTUARIES/SEDIMENTS 
Interactions between zinc and suspended sediments in the Fraser 
River estuary, British Columbia, 3:15903 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETHANOL/BIOSYNTHESIS 
Use of ethanol-gasoline mixtures for automotive fuel, 3:14212 
Utilization of waste cellulose for production of chemical 
feedstocks via acid hydrolysis, 3:14265 
ETHANOL/COMBUSTION PROPERTIES 
Alcohol fuel prospects, 3:14211 
ETHANOL/FUEL ECONOMY 
Use of ethanol-gasoline mixtures for automotive fuel, 3:14212 
ETHANOL/PHYSICAL PROPERTIES 
Alcohol fuel prospects, te _ 
ETHYLENE/PRODUCT 
Natural gas: feedstock ory a plants, 3:13968 
ETHYLENE POLYMERS 
See POLYETHYLENES 
EUROPE 
See also CZECHOSLOVAKIA 
FRANCE 
GERMAN FEDERAL REPUBLIC 
ICELAND 
ITALY 
NETHERLANDS 


SPAIN 
UNITED KINGDOM 


USSR 
EUROPE/COAL DEPOSITS 
Development and distribution of neogen brown coal and salt 
deposits, 3:13755 
EUROPE/ENERGY SUPPLIES 
Energy supply in the German Federal Republic and Western 
Europe, especially considering the potential of oil and gas in the 
North Sea, 3:15138 
EUROPE/NATURAL GAS DEPOSITS 
Time of formation of deposits and distribution of hydrocarbons of 
different phase composition in some petroleum-gas bearing 
basins of Western Europe, 3:13894 
EUROPE/PETROLEUM DEPOSITS 
Time of formation of deposits and distribution of hydrocarbons of 
different phase composition in some petroleum-gas bearing 
basins of Western Europe, 3:13894 
EUROPEAN COMMUNITIES 
See also COMMON MARKET 
EUROPEAN COMMUNITIES/ENERGY POLICY 
Economical use of energy, 3:15165 
Rational utilization of energy in the European Community. 
Duties, targets, and instruments of the common policy of a 
rational utilization of energy, 3:15224 
EUROPEAN COMMUNITIES/FOSSIL-FUEL POWER PLANTS 
Fuel on of thermal power stations in the EC, in Tcal, 
715195 


EUROPIUM/PHOTOLUMINESCENCE 
Laser- ee measurement of the cross section of excitation 
transfer in a gas of like atoms, 3:16109 
EUROPIUM/SEPARATION PROCESSES 
Photochemical separation of europium from lanthanide mixtures 
in aqueous solution, 3:15554 
EUROPIUM OXIDES/EXCHANGE INTERACTIONS 
Electron transition and the valence state of samarium and 
ytterbium impurities in ferromagnetic semiconductors, 3:15517 
EUROPIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Results of BICM-2 irradiation test of EueOs3 in EBR-II, 3:15522 
(ORNL-5345) 
EUROPIUM OXIDES/X-RAY SPECTRA 
Electron transition and the valence state of samarium and 
ytterbium impurities in ferromagnetic semiconductors, 3:15517 
EUROPIUM SULFIDES/EXCHANGE INTERACTIONS 
Electron transition and the valence state of samarium and 
ytterbium impurities in ferromagnetic semiconductors, 3:15517 
EUROPIUM SULFIDES/X-RAY SPECTRA 
Electron transition and the valence state of samarium and 
ytterbium impurities in ferromagnetic semiconductors, 3:15517 
EVEN-EVEN NUCLEI/NUCLEON REACTIONS 
Manifestation of the proximity of atomic nuclei to the point of the 
— instability in inelastic scattering of nucleons, 
716152 
EXCURSIONS/CONTAINMENT 
Simulation of LMFBR excursion models by means of ICECO, 
3:14884 (CONF-770807-52) 
EXHAUST GASES/ENVIRONMENTAL EFFECTS 
Heavy-metal pollution from automotive emissions and its effect on 
roadside soils and pasture species in New Zealand, 3:15860 


FBR TYPE REACTORS/REACTOR COOLING SYSTEMS 


EXHAUST GASES/ODOR 
Gaschromatographic eveluation of the odor intensity of Diesel 
exhausts, 3:15391 
EXHAUST GASES/PURIFICATION 
Device for the purification of waste gases of combustion engines 
(Patent), 3:15415 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPERIMENTAL FACILITIES (REACTOR) 
See REACTOR EXPERIMENTAL FACILITIES 
EXPLOSIVES 
See also CHEMICAL EXPLOSIVES 
EXPLOSIVES/RESEARCH PROGRAMS 
Final results of the FY’78 chemistry and materials science research 
program review, 3:15423 (UCID-17626) 


e 


FAILED ELEMENT DETECTION 
Method for detecting damaged fuel rod claddings and/or fuel 
elements of nuclear reactors (Patent), 3:14837 
FAILED ELEMENT MONITORS/DESIGN 
Device for checking the condition of fuel rods in the reactor core 
(Patent), 3:14833 
Device for detecting gases, in particular fission gases, in the 
coolant channel of a liquid-cooled nuclear reactor fuel element 
(Patent), 3:14735 
FANS 
See BLOWERS 
FARADAY GENERATORS 
See MHD GENERATORS 
FARMS/FUEL CONSUMPTION 
A guide to energy savings for the field crops producer, 3:15345 
(PB-270071) 
A guide to energy savings for the poultry producer, 3:15346 (PB- 
270072) 
A guide to energy savings for the livestock producer, 3:15347 (PB- 
270073) 
A guide to energy savings for the vegetable producer, 3:15348 
(PB-270074) 
A guide to energy savings for the orchard grower, 3:15349 (PB- 
270075) 
A guide to energy savings for the dairy farmer, 3:15350 (PB- 
270076) 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS/RBE 
Characterization of ionizing radiation —- in DNA. Final 
report, February 1, 1977-September 30, 1977 (Gamma radiation, 
fast neutrons, uv radiation), 3:15983 (COO/4340-1) 
FAST REACTORS 
See also FBR TYPE REACTORS 
FFTF REACTOR 
GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
FAST REACTORS/MULTIPLICATION FACTORS 
Calculation of the fast multiplication factor by the fission matrix 
method, 3:14795 
FAST REACTORS/REACTIVITY 
Prompt alpha and reactivity measurements on fast metal 
assemblies, 3:14790 
FAST REACTORS/REACTOR KINETICS 
Calculation of the fast multiplication factor by the fission matrix 
method, 3:14795 
FAST REACTORS/THERMODYNAMIC CYCLES 
Scheme and upper temperature selections for the low-temperature 
type of a high-power NPP with a fast reactor and dissociating 
coolant, 3:14613 
FASTENERS/STRESSES 
Contribution to optimizing the tightening of groups of closure 
studs On pressure vessels taking into account relaxation, 3:14822 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
FBR TYPE REACTORS/PLANNING 
Analysis of APS schemes for meeting future thermal! and electric 
power load variations in the Byelorussian SSR, 3:15150 
Case for a nuclear power programme, 3:14731 
FBR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Optimization of parameters of condensers for water-cooled APS 
(a problem with nonlinear limitations), 3:14740 
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FBR TYPE REACTORS/REACTOR SAFETY 
Energy from nuclear reactors. Pt. 5. The nuclear safety of the fast 
breeder reactor, 3:14904 
FEDAL 
See FAILED ELEMENT DETECTION 
FEDERAL REPUBLIC OF GERMANY 
See GERMAN FEDERAL REPUBLIC 
FEEDWATER/PURIFICATION 
Reverse osmosis: ultrafiltration membrane processes 1976, 3:14460 
FEEDWATER/WATER TREATMENT 
Role of reverse osmosis in producing high-pressure boiler feed, 
14469 


bet cs for a large power station in West Germany, 
:1451 
FELDSPARS 
See also ALBITE 
FELDSPARS/STRESS RELAXATION 
Dynamic unloading in shock compressed feldspar, 3:16076 
FERMIUM 256/SPONTANEOUS FISSION 
= asymmetry and total-kinetic-energy release in the 
mtaneous fission of 7®*[105], 3:16157 
FERI OOCENE/MOLECULAR STRUCTURE 
Molecular motions in a viscous organic liquid: ferrocene in cold 
butyl phthalate, 3:15586 
FERROELECTRIC MATERIALS/PHOTOSENSITIVITY 
Photoferroelectric effects in PLZT ceramics, 3:15516 (SAND-77- 


0685C) 
FERTILIZERS/BIBLIOGRAPHIES 
Fertilizers: applications, economics, and production (a 
biblio: whe with abstracts). Report for 1964-Aug 77, 3:15972 
(NTIS/PS-77/0751) 
FERTILIZERS/BIOLOGICAL EFFECTS 
Agronomic and animal feeding evaluations of thermoradiated 
sewage solids in New Mexico, 3:15981 (CONF-770108-) 
FERTILIZERS/CHEMICAL ANALYSIS 
Concentration of radium-226 and thorium-228 in Soviet-made 
phosphorus fertilizers, 3:15553 (ORNL-tr-4498) 
FERTILIZERS/CHEMICAL PREPARATION 
Air-water synthesis of ammonium nitrate, 3:15558 (UCRL-79895) 
FERTILIZERS/DISINFESTATION 
Composting research and development, 3:15971 (CONF-770108-) 
FERTILIZERS/RADIOACTIVITY 
Concentrations of sup(239,240)Pu and **! Ain in drinking water 
and organic fertilizer, 3:15907 
FERTILIZERS/RESOURCE CONSERVATION 
Air-water synthesis of ammonium nitrate, 3:15558 (UCRL-79895) 
FERTILIZERS/TESTING 
Agronomic and animal feeding evaluations of thermoradiated 
sewage solids in New Mexico, 3:15981 (CONF-770108-) 
FFTF REACTOR/FUEL ASSEMBLIES 
Thermal shock considerations pertaining to initial FTR core 
loading and refueling, 3:14871 (HEDL-TME-77-78) 
FFTF REACTOR/MISSILE PROTECTION 
— tornado missile barrier report, 3:14891 (HEDL-TME-76- 


FFTF REACTOR/REACTOR SAFETY 
FSAR amendment 8, 3:14890 (HEDL-TI-75002-8) 
FSAR Q; responses. Supplement 11, 3:14889 (HEDL-TI-75001- 
11 


FIBERS/RESEARCH PROGRAMS 
Final results of the FY'78 chemistry and materials science research 
program review, 3:15423 (UCID-17626) 
FILMS 
(Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS.) 
See also SUPERCONDUCTING FILMS 
FILMS/THERMAL DIFFUSIVITY 
Theory for in-situ thermal diffusivity measurement of thin films by 
a radial heat flow method, 3:15497 
FINISHING (SURFACE) 
See SURFACE FINISHING 
FIREHOSE INSTABILITY 
See HOSE INSTABILITY 
FIRST WALL/PHYSICAL RADIATION EFFECTS 
Effect of hydrogen (deuterium) on properties of fusion power 
reactor first wall alloys, 3:16302 (COO-4393-01) 
FISCHER-TROPSCH SYNTHESIS/CATALYSTS 
Applied research and evaluation of process concepts for 
liquefaction and gasification of western coals. Quarterly 
progress report, January-March 1977, 3:13631 (FE-2006-7) 
a -TROPSCH SYNTHESIS/CHEMICAL REACTION 
D 
Selectivity relations and guidance of selectivity for Fischer- 
Tropsch syntheses, 3:14200 
FISHES 
See also SALMON 
FISHES/BIOCHEMICAL REACTION KINETICS 
Interactions of acetylcholine receptors with organic mercury 
compounds (Torpedo ocellata), 3:15931 
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Lead actions on sodium-plus-potassium-activated 
adenosinetriphosphatase from electroplax, rat brain, and rat 
kidney, 3:15932 

FISHES/CONTAMINATION 
Frequency distributions of trace metal concentrations in five 
freshwater oy 3:16021 
FISHES/HABIT. 
Summer home fi movements and habitat use ~ 4 four 
emouth bass in Mary Lake, Minnesota, 3:15913 
FISHES/ HEALTH HAZARDS 
Evaluation of tests with early life stages of fish for predicting 
long-term toxicity, 3:16019 
FISHES/INJURIES 
a toxicity to eggs and larvae of five Chesapeake Bay fishes, 
:16022 


FISHES/KARYOTYPE 
Cytogenetic studies in North American minnows (cyprinidae). I. 
Karyology of nine California genera, 3:15957 
FISHES/MONITORING 
Biological transmitter built with IC: its application to 
biotelemetry, 3:15827 (ORNL-tr-4449) 
FISHES/POLLUTION 
Research on the toxicity of chromium-anionic detergent mixtures 
to — alburnus,” “alborella” variety, 3:15905 (ORNL-tr- 
44 
FISHES/TEMPERATURE EFFECTS 
Hypoxial death inferred from thermally induced injuries at upper 
lethal temperatures, in the banded killifish, Fundulus diaphanus 
(LeSueur), 3:16002 
Influence of temperature on the vertebral number of the ayu 
Plecoglossus altivelis, 3:16005 
Influence of water temperature on the growth rate of the 
landlocked sea lamprey (Petromyzon marinus) and the 
associated rate of host mortality, 3:16003 
Mass mortalities of adult salmon, Salmo salar, in the R. Wye, 1976, 
3:15999 
Sealed-jar bioassays for pulpmill effluent toxicity: effects of fish 
species and temperature, 3:1 
Thermopreference behavior of bluegill (Lepomis machrochirus) 
subjected to restrictions in available temperature range, 3:16006 
White sucker (Catostomus commersoni) embryo development, and 
early growth and survival at different temperatures, 3:16007 
FISSION PRODUCTS/SEPARATION PR 
Heated uranium tetrafluoride target system to release non-rare gas 
fission products for the TRISTAN isotope separator (As 
replacement for urany] stearate), 3:15572 (IS-T-773) 
FISSIONABLE MATERIALS 
(Materials containing nuclides capable of undergoing fission by any 


rocess. ) 
FISSIONABLE MATERIALS/WASTE MANAGEMENT 
Utilization of fission products in thermal systems, 3:14167 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FLAMES/AMBIENT TEMPERATURE 
Computer techniques for determining flame temperature and 
composition, 3:15602 (FE-2205-5) 
FLAMES/CHEMICAL COMPOSITION 
Computer techniques for determining flame temperature and 
composition, 3:15602 (FE-2205-5) 
FLASKS 
See CASKS 
FLAT PLATE COLLECTORS/CONFIGURATION 
Solar energy collector (Patent), 3:14331 
FLAT PLATE COLLECTORS/CONSTRUCTION 
Collector for solar heat (Patent), 3:14339 
System to utilize solar energy (Patent), 3:14329 
FLAT PLATE COLLECTORS/COVERINGS 
Glass panel for solar collectors (Patent), 3:14332 
FLAT PLATE COLLECTORS/DESIGN 
Flat plate solar collector module (Patent), 3:14352 
Method and equipment for utilization of solar energy (Patent), 
3:14338 
Solar air heater assembly (Patent), 3:14320 
Solar collector (Patent), 3:14322 
Solar collector (Patent), 3:14323 
Solar energy converter (Patent), 3:14325 
Solar energy collector (Patent), 3:14331 
Solar energy collector (Patent), 3:14317 
Solar heating element (Patent), 3:14321 
System to utilize solar energy (Patent), 3:14329 
FLAT PLATE COLLECTORS/EFFICIENCY 
Physical fundamentals for the calculation of flat plate coliectors. 
Pt. 5. Deduction of the collector equation, 3:14326 
FLAT PLATE COLLECTORS/EQUATIONS 
Physical fundamentals for the calculation of flat plate collectors. 
Pt. 5. Deduction of the collector equation, 3:14326 
FLAT PLATE COLLECTORS/HEAT TRANSFER 
a equipment for utilization of solar energy (Patent), 
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FLAT PLATE COLLECTORS/MATERIALS 


Plastics for solar energy collectors. Pt. 1. General. Hot water 
collectors. Construction variants, 3:14342 


FLAT PLATE COLLECTORS/OPTIMIZATION 


Plastics for solar energy collectors. II. Typical operating data and 
model characteristic figures. Functional diagrams. Optimisation 
of layer thicknesses, 3:14343 


FLAT PLATE COLLECTORS/PERFORMANCE TESTING 


Plastics for solar energy collectors. II. Typical operating data and 
model characteristic figures. Functional diagrams. Optimisation 
of layer thicknesses, 3:14343 


FLAT PLATE COLLECTORS/PLASTICS 


Plastics for solar energy collectors. Pt. 1. General. Hot water 
collectors. Construction variants, 3:14342 


FLAT PLATE COLLECTORS/SURFACE COATING 


Collector plates for solar heater with selective layer of better 
stability against condensation, 3:14328 


FLORIDA/POWER DEMAND 


Future growth of electric power demand in the South Atlantic 
region, 3:15198 


FLOW BLOCKAGE/HEAT TRANSFER 


Heat transfer measurements in an air model of a partly blocked 
reactor fuel subassembly (LMFBR), 3:14727 


FLOW BLOCKAGE/SIMULATION 


Heat transfer measurements in an air model of a partly blocked 
reactor fuel subassembly (LMFBR), 3:14727 


FLOW BLOCKAGE/TURBULENT FLOW 


Turbulence measurements in an air model of a partly blocked 
reactor fuel subassembly (LMFBR), 3:14728 


FLOWMETERS/DESIGN 


Electromagnetic flowmeters for fast reactors, 3:14732 
Ultrasonic flow measuring of liquefied gases, 3:13988 


FLUE GAS/COMBUSTION 


Process and equipment for burning waste gases containing oxygen 
to produce process gases (Patent), 3:15376 


FLUE GAS/DENITRATION 


Catalyst for the removal of nitrogen oxides from waste gas and 
method for its use (Patent), 3:14546 


FLUE GAS/DENITRIFICATION 


Evaluation of the effects of combustion modifications in 
controlling NO/sub x/ emissions at TVA’s Widows Creek 
Steam Plant, 3:14559 

Minimization of air pollution due to thermal plants, 3:14544 

NO/sub x/ reduction and performance optimization for three 400- 
MW tangentially-fired boilers, 3:14560 

Separation of nitric oxides on carbonaceous adsorbents, 3:15377 


FLUE GAS/DESULFURIZATION 


An economic evaluation of stack gas desulfurization for a power 
plant located in the Mohawk Valley region of New York state. 
Final report, 3:14543 (PB-270458) 

Bischoff process for flue gas and waste gas desulfurization, 3:14548 

Costs of desulfurization, 3:14553 

Dual alkali test and evaluation program. Volume 1. Executive 
summary. Final report May 1973-April 1977, 3:15856 (PB- 
269904) 

Economic evaluation of stack gas desulfurization for a power 
plant located in the Mohawk Valley region of New York State. 
Final report, 3:13736 (FEA-G-77/302) 

Equipment for cleaning the waste gases from coal fired and 
hydrocarbon fired boiler plant (Patent), 3:15718 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume II. PPG 
Industries, Inc., Barberton Plant. Final report, 3:15848 (PB- 
268955) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume IV. E. 
I. Dupont de Nemours and Company, Cleveland sulfuric acid 
plant. Final report, 3:15850 (PB-268957) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume V. 
Phillips Petroleum, Toledo Philblack Plant, carbon black. Final 
report, 3:15851 (PB-268958) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO 
regulations for industrial boilers and processes. Volume VI. 
Mead Corporation, Chillicothe Mill. Final report, 3:15852 (PB- 
268959) 

Evaluation of the technological feasibility and cost of selected 
control alternatives necessary to meet the proposed Ohio SO. 
regulations for industrial boilers and processes. Volume VII. 
The Standard Oil Company of Ohio, Lima Refinery. Final 
report, 3:15853 (PB-268960) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume VIII. 


FLUIDIZED-BED COMBUSTORS/DESIGN 


Union Carbide Carbon Products Division, Fostoria plant. Final 
report, 3:15854 (PB-268961) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume IX. 
Union Camp Corporation, Chemical Division, Dover Plant. 
Final report, 3:15855 (PB-268962) 

Evaluation of the disposal of flue gas desulfurization wastes in 
mines and the ocean: initial assessment. Report for Jul 75-Jul 76, 
3:13737 (PB-269270) 

Flaekt-Boliden process, 3:14552 

Flue gas desulphurisation and waste gas purification, 3:14545 

Flue gas desulfurization systems, 3:14550 

Flue gas desulfurization: controversial aspects examined, 3:14556 

Method for the desulphurization of industrial oe in particular 
waste gases such as flue gas (Patent), 3:15717 

Method of preparing gypsum according to the SO2 washing 
process, preferably flue gas washing behind power stations and 
sintering — 3:15714 

Mitsubishi-Jecco process, 3:14551 

Operating experience with a large industrial double-alkali flue gas 
desulfurization system, 3:15873 

Operational experience with the Babcock flue gas desulfurization 
process, 3:14547 

Problems of the processing and use of products from 
desulfurization plants, 3:15731 

Technical processes for the desulfurization of waste gases and 
fuels, 3:15720 

Technical-economic questions in the utilization of waste products 
from flue gas desulfurization systems - illustrated by the example 
of the Land Baden-Wuerttemberg, 3:15733 

Three alternatives for flue gas desulfurization in dependence of 
cost parameters, 3:14549 

Zero-effluent throwaway SOs2 system design for high-chloride, 
high-sulfur coal, 3:14557 

FLUE GAS/ENTHALPY 

Energy content in flue gases from combustion of fossil fuels, 

3:13720 (CTH-IE-A-75-65) 
FLUE GAS/FILTRATION 

Extraction of fine dust from gases under very difficult chemical 

and thermal conditions with textile filter mediae, 3:15370 
FLUE GAS/HEAT RECOVERY 

Equipment for cleaning the waste gases from coal fired and 
hydrocarbon fired boiler plant (Patent), 3:15718 

Producer gas and its use for the manufacture of lime, 3:13684 

FLUE GAS/SPECIFIC HEAT 

Energy content in flue gases from combustion of fossil fuels, 
3:13720 (CTH-IE-A-75-65) 

FLUE GAS/WASTE PRODUCT UTILIZATION 

Method of firing coal boiler to produce secondary fuel gas 
(Patent), 3:13847 

FLUID MECHANICS/TWO-DIMENSIONAL CALCULATIONS 

Method of Streeter and Wylie for multidimensional wave 

propagation, 3:15684 (SAND-77-0549C) 
FLUIDIZED BED/OPERATION 

Application of special fluidized-bed techniques to coal gasification, 

3:13673 
FLUIDIZED-BED COMBUSTION/HEAT FLUX 

Industrial application fluidized bed combustion, Category III, 
indirect fluid heaters. Quarterly technical report No. 3, January 
1-March 31, 1977, 3:13845 (FE-2471-9) 

FLUIDIZED-BED COMBUSTORS 

Industrial application fluidized bed combustion, Category III, 
indirect fluid heaters. Quarterly technical report No. 3, January 
1-March 31, 1977, 3:13845 (FE-2471-9) 

FLUIDIZED-BED COMBUSTORS/AIR POLLUTION 

ABATEMENT 

Coal burning arrangement (Patent; method for producing hot, 
desulfurized, fly-ash-free flue gases), 3:13846 

Investigation of the two-stage fluidized bed combustion of sulfur- 
ae heating oil with suppression of the NO2 and SOs formation, 

:15700 
FLUIDIZED-BED COMBUSTORS/CONTROL SYSTEMS 

Industrial application, fluidized-bed combustion process. Quarterly 
report, April-June 1977, 3:15698 (FE-2463-12) 

Instrumentation and process control for fossil demonstration 
plants. Quarterly technical progress report, October-December 
1976, 3:13618 (ANL-FE-49622-3) 

FLUIDIZED-BED COMBUSTORS/DESIGN 

Coal conversion and utilization. 1976 technical report, 3:13621 
(ERDA-77-86) 

Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating plant. Monthly technical report for 
September 1977, 3:14485 (FE-2455-9) 

Fluidized-bed combustion: industrial application demonstration 
es) Monthly progress report, October 1977, 3:15699 (FE- 

-1 

Industrial application, fluidized-bed combustion process. Quarterly 

report, July-September 1976, 3:15697 (FE-2463-3) 





FLUIDIZED-BED COMBUSTORS/EFFICIENCY 


FLUIDIZED-BED COMBUSTORS/EFFICIENCY 
— of special fluidized-bed techniques to coal gasification, 
213 


Role of a carbon burnup cell in reducing SO2 emissions from 
fluidized-bed coal combustion plants (Evaluation of 4 limestone 
feed options), 3:13844 (CONF-771015-12) 

FLUIDIZED-BED COMBUSTORS/MEASURING 

INSTRUMENTS 

Instrumentation and process control for fossil demonstration 
plants. Quarterly technical progress report, October-December 
1976, 3:13618 (ANL-FE-49622-3) 

FLUIDIZED-BED COMBUSTORS/PERFORMANCE TESTING 

Industrial application, fluidized-bed combustion : Quarterly 
report, July-September 1976, 3:15697 (FE-246 

Process development report: 0.20-m secondary de system, 
3:14041 (GA-A-14542 

FLUIDIZED-BED COMBUSTORS/PILOT PLANTS 

Coal conversion and utilization. 1976 technical report, 3:13621 
(ERDA-77-86) 

FLUIDIZED-BED COMBUSTORS/RESEARCH PROGRAMS 

Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating . Monthly technical report for 
September 1977, 3:14485 (FE-2455-9) 

Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating plant. Quarterly technical progress 
report, April-June 1977, 3:14486 (FE-2455-77-2) 

Multicell fluidized-bed boiler design, construction, and test 
se eey Interim report, July 1975-June 1976, 3:14481 (FE- 


1237-56) 
FLUIDIZED-BED COMBUSTORS/SPECIFICATIONS 

Coal technology program. Progress report, September 1977, 
3:13654 (ORNL/TM-6104) 

Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating plant. Quarterly technical progress 
report, April-June 1977, 3:14486 (FE-2455-77-2) 

FLUIDIZED-BED COMBUSTORS/TEST FACILITIES 

Industrial application, fluidized-bed combustion process. Quarterly 

report, April-June 1977, 3:15698 (FE-2463-12) 
FLUIDIZED-BED COMBUSTORS/TESTING 

Fluidized-bed combustion: industrial application demonstration 
projects. Monthly progress report, October 1977, 3:15699 (FE- 
2472-19) 

FLUIDIZED-BED COMBUSTORS/WASTE PRODUCT 

UTILIZATION 

Coal conversion and utilization. 1976 technical report, 3:13621 
(ERDA-77-86) 

FLUIDS 
See also GASES 
GEOTHERMAL FLUIDS 
LIQUIDS 
FLUIDS/INTERFACES 
Stability of a submerged frozen crust, 3:16120 
FLUKES 


See TREMATODES 
FLUORESCENCE SPECTROSCOPY 
Diffusional transport of toxic — in membranes studied by 
fluorescence spectroscopy, 3:15934 
FLUORESCENT LAMPS/EFFICIENCY 
More lumen per watt. Fluorescent lamps with new luminous 
substances, 3:15276 
FLUORIDES/REMOVAL 
Sintering uranium oxide using a preheating step (Patent), 3:14035 
FLUORINATED ALIPHATIC HYDROCARBONS/OPTICAL 
PROPERTIES 
— saturation characteristics of CHsOCHs and CCIF, 
15579 
FLUORINE/ATOM-ATOM COLLISIONS 
Unified treatment of Penning ionization and excitation transfer, 


3:16114 
FLUORINE/BIOLOGICAL ACCUMULATION 
Phytopathology. Study, by electronic microprobe, of the internal 
distribution of fluorine in polluted needles of Abies alba. 
Relationship with observed histological effects, 3:15889 (DOE- 
tr-14) 
FLUORINE/DESORPTION 
Study of electron and uv photon surface interactions. Progress 
report, March 1, 1977-February 28, 1978, 3:15479 (COO-2425-7) 
FLUORINE/PHOTOCHEMISTRY 
ESR evidence for the formation of the NF(3+) radical cation as 
an intermediate in the syntheses of NF4(+) salts by low 
—_ rature uv-photolysis. Technical report no. 9, 1 Feb-30 Jun 
715592 (AD-A-042911) 
FLUORINE BROMIDES 
See BROMINE FLUORIDES 
FLUORINE CHLORIDES 
See CHLORINE FLUORIDES 
FLUORINE COMPOUNDS/CHEMICAL REACTION YIELD 
ESR evidence for the formation of the NF(3+) radical cation as 
an intermediate in the syntheses of NF4(+) salts by low 
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temperature uv-photolysis. Technical report no. 9, 1 Feb-30 Jun 
77, 3:15592 (AD-A-042911) 
FLUORINE IODIDES 
See IODINE FLUORIDES 
FLUOROURACILS/BIOLOGICAL EFFECTS 
Selection of chemotherapy for metastatic mammary cancer by 
effect on '*'Cs uptake (Cyclophosphamide, 5-fluorouracil, 
diethylstilbestrol), 3:15997 
FLUX CORED ARC WELDING 
See ARC WELDING 
FLY ASH/CHEMICAL REACTION YIELD 
Investigation of the mechanism of fly-ash formation in coal-fired 
utility boilers. Annual and quarterly report, February 1, 1976- 
Janury 31, 1977 and November 1, 1976-January 31, 197 7, 
3.13747 (FE-2205-4) 
FLY ASH/ELECTRIC CONDUCTIVITY 
Studies on the variations of electrical resistivity of fly ash due to 
sorption of gases and vapours - possible ways to improve the 
dust removal rate of electric filters. Pt. 1. A new cell to measure 
variations of electrical resistivity of fine particles on reaction 
with the gas phase, 3:15368 
FLY ASH/H TH HAZARDS 
Chemical com — of fly ashes in coking plants and their near 
vicinity, 3:158 
FLY ASH/MATERIALS HANDLING 
Ash handling, storage, and utilization, 3:14554 
FLY ASH/Q A ATIVE CHEMICAL ANALYSIS 
Chemical composition of fly ashes in coking plants and their near 
vicinity, 3:15866 
FLY ASH/STORAGE 
Ash handling, storage, and utilization, 3:14554 
FLY ASH/U 
Ash handling, storage, and utilization, 3:14554 
FLYWHEEL ENERGY STORAGE/COMPOSITE MATERIALS 
Comparative properties of fiber composites for energy storage 
flywheels. Part B. Engineering properties of composites, 
3:14945 (UCRL-80116(Pt.B)) 
Time-dependent properties of fiber composites for energy-storage 
flywheels, 3:14947 (UCRL-80118) 
FLYWHEEL ENERGY STORAGE/REVIEWS 
Materials science of the superflywheel, 3:14948 
FLYWHEEL ENERGY STORAGE/TECHNOLOGY 
ASSESSMENT 
Energy storage: applications, benefits, and candidate technologies, 
3:14934 
Energy storage technology, 3:14935 
FLYWHEELS/COMPOSITE MATERIALS 
Epoxy matrices for filament-wound flywheels, 3:14944 (UCRL- 
79573) 
Rotor design implications for composite material properties, 
3:14946 (UCRL-80117) 
FLYWHEELS/DESIGN 
Rotor design implications for composite material properties, 
3:14946 (UCRL-80117) 
FLYWHEELS/DESTRUCTIVE TESTING 
Materials science of the superflywheel, 3:14948 
FLYWHEELS/PERFORMANCE 
Improved performance for hoop-wound composite flywheel 
rotors, 3:14943 (SAND-77-1024C) 
FOAMS/FLUID FLOW 
Theoretical study of the tube flow of one component sticky foam 
solutions (As access deterrents in Safeguard program), 3:14142 
(SAND-77-0269) 
D 


See also ANIMAL FEEDS 
EVERAGES 
Energy crisis and food crisis: the role of U.S. agriculture, 3:15074 
FOOD PROCESSING/SYSTEMS ANALYSIS 
Ecostatic cane processing system prototype phase. Final report, 
3:14217 (PB-268121) 
FORAGE/PRODUCTIVITY 
Effects of stack emissions on the range resource in the vicinity of 
Colstrip, Montana: progress report 1975. Research report, 
3:14537 (PB-269120) 
FORCED DRAFT COOLING TOWERS 
See MECHANICAL DRAFT COOLING TOWERS 
FORECASTING 
———— as an aid to establishing a national energy policy, 
151 
FORESTS/ECOLOGY 
Quantity and pee of throughfall as influenced by forest-type 
and season, 3:15880 
FORESTS/ENERGY SOURCES 
Energy and materials from the forest biomass, 3:14263 
FORESTS/PHOTOCHEMICAL OXIDANTS 
EPA-San Bernardino National Forest information system. Final 
report, 3:15885 (UCRL-52309) 
FORESTS/SOLAR RADIATION 
Distribution of solar radiation within a deciduous forest, 3:15882 
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FORESTS/USES 
Energy and materials from the forest biomass, 3:14263 
FORMALDEHYDE FUEL CELLS/DESIGN 
Method for the production of carboxylic acids from alcohols and/ 
or aldehydes while generating energy (Patent), 3:15245 
Method for the preparation of carboxylic acid from alcohols and/ 
or aldehydes gaining electric power (Patent), 3:15244 
FORMATION HEAT/MEASURING METHODS 
Energies of organic compounds. Progress report, September 1, 
1976-June 30, 1977, 3:15578 (COO/4060-1) 
FORMED COKE PROCESSES 
Development and status of partial briquetting of the coal to be 
charged for conventional coking in Japan, 3:13592 
FOSSIL FUELS 
See also COAL 
KEROSENE 
NATURAL GAS 
PETROLEUM 
SYNTHETIC FUELS 
FOSSIL FUELS/COMBUSTION 
Energy content in flue gases from combustion of fossil fuels, 
3:13720 (CTH-IE-A-75-65) 
FOSSIL FUELS/DESULFURIZATION 
Technical processes for the desulfurization of waste gases and 
fuels, 3:15720 
FOSSIL FUELS/ENVIRONMENTAL IMPACTS 
USS. initiatives for reconciliation of energy and air pollution 
policies, 3:13864 
FOSSIL FUELS/MAPS 
Energy resources map of Colorado, 3:15089 
FOSSIL-FUEL POWER meg HEATERS 
Effective cold-end additives, 3:14518 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
Heavy metals and other trace elements in black coal and their 
emission to the air at coal combustion. A literature survey, 
3:13725 (IVL-B-345) 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
ABATEMENT 
Fuel additives in industry, 3:15341 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
CONTROL 
Flue gas desulphurisation and waste gas purification, 3:14545 
FOSSIL-FUEL POWER PLANTS/ASHES 
Ash handling, storage, and utilization, 3:14554 
Thermal insulation material based on mineral wool made from 
power station ash, 3:13744 
FOSSIL-FUEL POWER PLANTS/AVAILABILITY 
Availability of large fossil power plant equipment, 3:14509 
FOSSIL-FUEL POWER PLANTS/BLOWERS 
Martins Creek S.E.S. 800-MW Units 3 and 4: design and operating 
experience with axial-flow FD and ID fans, 3:14514 
FOSSIL-FUEL POWER PLANTS/BOILERS 
Furnace implosions and explosions, 3:14499 
High-capacity shop-assembled boilers for coal and oil firing, 
3:14507 
Large utility boilers: experience and design trends, 3:14497 
Operational startup of the D. Bruce Mansfield Plant, Unit 1: 
furnace draft controls, 3:14506 
Role of reverse osmosis in producing high-pressure boiler feed, 
3:14469 
FOSSIL-FUEL POWER PLANTS/CHEMICAL EFFLUENTS 
Effects of stack emissions on the range resource in the vicinity of 
Colstrip, Montana: progress report 1975. Research report, 
3:14537 (PB-269120) 
Mercury distribution in soil around a large coal-fired power plant. 
Final report, 3:14538 (PB-269289) 
FOSSIL-FUEL POWER PLANTS/COMPARATIVE 
EVALUATIONS 
Three alternatives for flue gas desulfurization in dependence of 
cost parameters, 3:14549 
Total present-worth economic comparison of coal and nuclear 
fuel energy alternatives (For 500-MWe plant), 3:15220 
FOSSIL-FUEL POWER PLANTS/COST 
Energy conversion alternatives study (ECAS). integrated coal 
gasifier/molten carbonate fuel cell powerplant conceptual 
design and implementation assessment. Final report on phase 2, 
3:14448 (PB-270016) 
FOSSIL-FUEL POWER PLANTS/COST BENEFIT ANALYSIS 
Costs of desulfurization, 3:14553 
FOSSIL-FUEL POWER PLANTS/DATA ACQUISITION 
SYSTEMS 
Availability of large fossil power plant equipment, 3:14509 
FOSSIL-FUEL POWER PLANTS/DESIGN 
Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating plant. Monthly technical report for 
September 1977, 3:14485 (FE-2455-9) 
Design report. Volume 9. Section 700: support facilities. 
Development work for an advanced coal gasification system for 


FOSSIL-FUEL POWER PLANTS/FUEL CONSUMPTION 


electric power generation from coal directed toward a 
commercial gasification generating plant. Phase II, 3:13629 (FE- 
1521-28) 

Energy conversion alternatives study (ECAS). integrated coal 
gasifier/molten carbonate fuel cell powerplant conceptual 
design and implementation assessment. Final report on phase 2, 
3:14448 (PB-270016) 

Natural gas power station Meppen, 3:14451 

Plant design considerations for higher fuel costs, 3:14531 

Power plant design considerations for energy conservation, 

14458 


FOSSIL-FUEL POWER PLANTS/DISTRICT HEATING 

Fundamentals of nuclear district heating, 3:14770 

FOSSIL-FUEL POWER PLANTS/EFFICIENCY 
Plant design considerations for higher fuel costs, 3:14531 
FOSSIL-FUEL POWER PLANTS/ELECTROSTATIC 

PRECIPITATORS 

Programmed approach to precipitator preventive maintenance, 
3:14558 

FOSSIL-FUEL POWER PLANTS/ENERGY PARKS 

Assessment of energy centers versus dispersed electric power 

generation facilities, 3:15212 
FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 

EFFECTS 

Trace elements in the terrestrial environment of a coal-fired 
powerhouse, 3:15884 (DP-1475) 

FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 

IMPACTS 

Costs and economic impacts of proposed non-significant 
deterioration amendments to the Clean Air Act, 3:15176 

Energy conversion alternatives study (ECAS). integrated coal 
gasifier/molten carbonate fuel cell powerplant conceptual 
design and implementation assessment. Final report on phase 2, 
3:14448 (PB-270016) 

Trends in pollution control at coal-burning ped plants, 3:14555 

FOSSIL-FUEL POWER PLANTS/FEASIBILITY STUDIES 

Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating plant. Quarterly technical progress 
report, April-June 1977, 3:14486 (FE-2455-77-2) 

FOSSIL-FUEL POWER PLANTS/FLUE GAS 

An economic evaluation of stack gas desulfurization for a power 
plant located in the Mohawk Valley region of New York state. 
Final report, 3:14543 (PB-270458) 

Bischoff process for flue gas and waste gas desulfurization, 3:14548 

Catalyst for the removal of nitrogen oxides from waste gas and 
method for its use (Patent), 3:14546 

Costs of desulfurization, 3:14553 

Economic evaluation of stack gas desulfurization for a power 
plant located in the Mohawk Valley region of New York State. 
Final report, 3:13736 (FEA-G-77/302) 

EPA’s stationary source combustion control technology 
program--Fy 1976. Final re — 3:14542 (PB-270086) 

Evaluation of the disposal of flue gas desulfurization wastes in 
mines and the ocean: initial assessment. Report for Jul 75-Jul 76, 
3:13737 (PB-269270) 

Evaluation of the effects of combustion modifications in 
controlling NO/sub x/ emissions at TVA’s Widows Creek 
Steam Plant, 3:14559 

Flaekt-Boliden process, 3:14552 

Flue gas desulfurization systems, 3:14550 

Flue gas desulfurization: controversial aspects examined, 3:14556 

Minimization of air pollution due to thermal plants, 3:14544 

Mitsubishi-Jecco process, 3:14551 

NO/sub x/ reduction and performance optimization for three 400- 
MW tangentially-fired boilers, 3:14560 

Operational experience with the Babcock flue gas desulfurization 
process, 3:14547 

Technical processes for the desulfurization of waste gases and 
fuels, 3:15720 

Three alternatives for flue gas desulfurization in dependence of 
cost parameters, 3:14549 

Zero-effluent throwaway SO: system design for high-chloride, 
high-sulfur coal, 3:14557 

FOSSIL-FUEL POWER PLANTS/FLUIDIZED-BED 

COMBUSTORS 

Multicell fluidized-bed boiler design, construction, and test 
program. Interim report, July 1975-June 1976, 3:14481 (FE- 
1237-56) 

FOSSIL-FUEL POWER PLANTS/FLY ASH 

Investigation of the mechanism of fly-ash formation in coal-fired 
utility boilers. Annual and quarterly report, February 1, 1976- 
Janury 31, 1977 and November 1, 1976-January 31, 1977, 
3:13747 (FE-2205-4) 

FOSSIL-FUEL POWER PLANTS/FORECASTING 
Choosing future methods of power generation, 3:15142 
FOSSIL-FUEL POWER PLANTS/FUEL CONSUMPTION 
~~ consumption of thermal power stations in the EC, in Tcal, 
15195 





FOSSIL-FUEL POWER PLANTS/FUEL FEEDING 


FOSSIL-FUEL POWER PLANTS/FUEL FEEDING SYSTEMS 

Optimal fuel supply control for electrical energy systems: a real- 
time computer technique, 3:14530 

FOSSIL-FUEL POWER PLANTS/FUEL SUBSTITUTION 

Industrial coal conversion, 3:14494 

FOSSIL-FUEL POWER PLANTS/GAS TURBINES 

Power generation: light gas turbines for stationary operation. 
Cantine-auienel modular construction, 3:14496 

Thermal barrier coating on high temperature industrial gas turbine 
engines, 3:14480 (ERDA/NASA-0067/77/1) 

FOSSIL-FUEL POWER PLANTS/INDUSTRIAL PLANTS 

Bischoff process for flue gas and waste gas desulfurization, 3:14548 

FOSSIL-FUEL POWER PLANTS/LICENSING 

Law: regarding the Voerde judgment; how much control through 

judges, 3:15893 
FOSSIL-FUEL POWER PLANTS/NATURAL DRAFT 

COOLING TOWERS 

Operating experiences with fan-assisted natural-draft cooling 
towers, 3:14468 

FOSSIL-FUEL POWER PLANTS/OPERATION 

Flexibility of conventional power station units operating in an 
integrated ver system from the point of view of practical 
operation, 3:15335 

Minimization of air pollution due to thermal plants, 3:14544 

FOSSIL-FUEL POWER PLANTS/POLLUTION CONTROL 

EQUIPMENT 

Effective cold-end additives, 3:14518 

Electric utilities seriously look at fabric filters, 3:15712 

EPA’s stationary source combustion control technolo ogy 
program--Fy 1976. Final report, 3:14542 (PB-270086) 

Zero-effluent throwaway SO2 system design for high-chloride, 
high-sulfur coal, 3:14557 

FOSSIL-PUEL POWER PLANTS/POLLUTION 

REGULATIONS 

Law: regarding the Voerde judgment; how much control through 
judges, 3:15893 

FOSSIL-FUEL POWER PLANTS/POWER TRANSMISSION 
All-static protective relaying system with automatic checking 
facility, 3:14825 
FOSSIL-FUEL POWER PLANTS/PRODUCTIVITY 
Powerplant productivity and national energy policy, 3:15210 
FOSSIL-FUEL POWER PLANTS/RELIABILITY 
Availability of large fossil power plant equipment, 3:14509 
FOSSIL-FUEL POWER PLANTS/RESEARCH PROGRAMS 

Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating plant. Monthly technical report for 
September 1977, 3:14485 (FE-2455-9) 

Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating plant. Quarterly technical progress 
report, April-June 1977, 3:14486 (FE-2455-77-2) 

FOSSIL-FUEL POWER PLANTS/RETROFITTING 

Industrial coal conversion, 3:14494 

Repowering as a solution to lower generating costs, 3:14513 

FOSSIL-FUEL POWER PLANTS/REVIEWS 
Offshore and underground power plants, 3:14961 
FOSSIL-FUEL POWER PLANTS/SITE SELECTION 

Analysis of sensitivities of local socioeconomic impacts to 
variations in types and rates of coal development and to 
differences in local site characteristics, 3:15173 (CONF-770210- 


12) 
FOSSIL-FUEL POWER PLANTS/SOCIO-ECONOMIC 
FACTORS 
Analysis of sensitivities of local socioeconomic impacts to 
variations in types and rates of coal development and to 
differences in local site characteristics, 3:15173 (CONF-770210- 


12) 
FOSSIL-FUEL POWER PLANTS/STACK DISPOSAL 
Calculated and monitored SO2 concentrations near the John E. 
Amos Plant of the AEP system, 3:15871 
FOSSIL-FUEL POWER PLANTS/STACKS 
Effective cold-end additives, 3:14518 
FOSSIL-FUEL POWER PLANTS/START-UP 
Operational startup of the D. Bruce Mansfield Plant, Unit 1: 
furnace draft controls, 3:14506 
FOSSIL-FUEL POWER PLANTS/STEAM GENERATORS 
Multicell fluidized-bed boiler design, construction, and test 
program. Interim report, July 1975-June 1976, 3:14481 (FE- 
1237-56) 
Special considerations for coal-fired cycling boilers, 3:14500 
Steam generators for cycling service, 3:14501 
FOSSIL-FUEL POWER PLANTS/STEAM TURBINES 
Investigation of the Tennessee Valley Authority Gallatin Unit No. 
2 turbine rotor burst, 3:14510 
FOSSIL-FUEL POWER PLANTS/WASTE HEAT 
Use of waste heat from thermal electric power plants and nuclear 
power plants to heat greenhouses, 3:14527 (ORNL-tr-4483) 
FOSSIL-FUEL POWER PLANTS/WASTE MANAGEMENT 
Trends in pollution control at coal-burning power plants, 3:14555 
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FOSSIL-FUEL POWER PLANTS/WASTE WATER 

Cost-effective treatment methods for power plants to meet 
NPDES requirements, 3:14540 

FRANCE/ECONOMIC POLICY 
. growth and atomic energy. French and international 
ts and realities, 3:14611 
FRANC /NUCLEAR POWER 

Energy, growth and atomic energy. French and international 
prospects and realities, 3:14611 

Nuclear power generation plan in France, 3:14615 

FRANCE/NUCLEAR POWER PLANTS 
Nuclear power generation plan in France, 3:14615 
Nuclear program controversy, 3:1 
FREE CONVECTION 
See NATURAL CONVECTION 
FREE RADICALS 
See RADICALS 
FRESH WATER/SAMPLING 
Biogeochemistry of Transuranics, Bikini. Annual progress report, 
26 February 1976-25 February 1977 (Pu and Am separation 
from large water volumes), 3:15906 (RLO-2225-T 18-20) 
FRESH WATER ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
FTR REACTOR 

See FFTF REACTOR 
FUEL ASSEMBLIES 

See also FUEL ELEMENT CLUSTERS 
FUEL ASSEMBLIES/BURNABLE POISONS 

Nuclear reactor (Patent; PWR), 3:14665 

FUEL ASSEMBLIES/BURNUP 

Investigation into burnup space nonuniformity in WWER fuel 
assemblies, 3:14677 

FUEL ASSEMBLIES/DESIGN 
Core engineering. Sixty-third quarterly oy May-July 1977 
(LMFBR; FFTF), 3:14720 (GEFR-10028-63) 
FUEL ASSEMBLIES/FABRICATION 
Welding template (Patent), 3:14857 
FUEL ASSEMBLIES/FLOW BLOCKAGE 

Heat transfer measurements in an air model of a partly blocked 
reactor fuel subassembly (LMFBR), 3:14727 

Turbulence measurements in an air model of a partly blocked 
reactor fuel subassembly (LMFBR), 3:14728 

FUEL ASSEMBLIES/HEAT TRANSFER 

Method of BWR core thermal design and the determination of 

operational limits, 3:14635 
FUEL ASSEMBLIES/HYDRAULICS 

Method of BWR core thermal design and the determination of 

operational limits, 3:14635 
FUEL ASSEMBLIES/POWER DENSITY 
Method of BWR core thermal design and the determination of 
operational limits, 3:14635 
FUEL ASSEMBLIES/QUALITY ASSURANCE 
Quality of nuclear fuels (PWR), 3:14673 
FUEL ASSEMBLIES/STRESS ANALYSIS 
Mechanical strength of 8 x 8 BWR fuel structural parts, 3:14633 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS/CREEP 

Cladding creepdown under compression (BWR; PWR), 3:14621 
(CONF-771126-2) 

FUEL CANS/DEFORMATION 

Analysis of the ballooning deformation of an internally pressurized 
thin-wall tube during fast thermal transients, 3:14883 (CONF- 
770807-48) 

Requirements for in-reactor Zircaloy creep measurements for 
application in the design of PWR fuel, 3:14656 

FUEL CANS/DESIGN 
Cladding for nuclear fuel elements (Patent; BWR), 3:14637 
FUEL CANS/OXIDATION 

Quarterly progress report on the zirconium metal-water oxidation 
kinetics program sponsored by the NRC Division of Reactor 
Safety Research for July-September 1977 (PWR, BWR), 
3:14623 (ORNL/NUREG/TM.-159) 

Zirconium metal-water oxidation kinetics. V. Oxidation of 
Zircaloy in high pressure steam (PWR), 3:14645 (ORNL/ 
NUREG-31) 

FUEL CANS/REWETTING 

General one-dimensional model for conduction-controlled 

rewetting of a surface, 3:14782 
FUEL CANS/STRESS ANALYSIS 

Stress analysis of fuel claddings with axial fins including creep 

effects (LMFBR), 3:14729 
FUEL CELL POWER PLANTS/COST 

Cost and size estimates for an electrochemical bulk energy storage 
concept, 3:15246 

Energy conversion alternatives study (ECAS). integrated coal 
gasifier/molten carbonate fuel cell powerplant conceptual 
design and implementation assessment. Final report on phase 2, 
3:14448 (PB-270016) 
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FUEL CELL POWER PLANTS/DESIGN 
Energy conversion alternatives study (ECAS). integrated coal 
gasifier/molten carbonate fuel cell powerplant conceptual 
design and implementation assessment. Final report on phase 2, 
3:14448 (PB-270016) 

FUEL CELL POWER PLANTS/ENVIRONMENTAL IMPACTS 
Energy conversion alternatives study (ECAS). integrated coal 
gasifier/molten carbonate fuel cell powerplant conceptual 

design and implementation assessment. Final report on phase 2, 
3:14448 (PB-270016) 
FUEL CELLS 
See also ACID ELECTROLYTE FUEL CELLS 
ALCOHOL FUEL CELLS 
HIGH-TEMPERATURE FUEL CELLS 
HYDRAZINE FUEL CELLS 
HYDROCARBON FUEL CELLS 
HYDROGEN FUEL CELLS 
REGENERATIVE FUEL CELLS 
FUEL CELLS/DESIGN 
Fuel cell battery (Patent), 3:15253 
FUEL CELLS/EQUIPMENT PROTECTION DEVICES 
Fuel cell (Patent; automatic pressure control for non-operating 
mode), 3:15258 
FUEL CELLS/FUEL FEEDING SYSTEMS 
Fuel cell battery (Patent), 3:15253 
FUEL CELLS/INVERTERS 
Low-cost, lightweight inverter for efficient power conversion 
from low voltage dc power sources, 3:15262 
FUEL CELLS/MEETINGS 
Twenty-seventh power sources symposium, 3:14962 
FUEL CELLS/PRESSURE CONTROL 
Fuel cell (Patent; automatic pressure control for non-operating 
mode), 3:15258 
FUEL CELLS/TECHNOLOGY ASSESSMENT 
Energy storage: applications, benefits, and candidate technologies, 
3:14934 


FUEL CHANNELS/FLUID FLOW 
Studies on diversion cross-flow between two parallel channels 
communicating by a lateral slot. I. Transverse flow resistance 
coefficient, 3:14783 
Studies on diversion cross-flow between two parallel channels 
communicating by a lateral slot. II. Axial pressure variations, 
3:14784 
FUEL CONSUMPTION/FORECASTING 
Effects of atmospheric variability on energy utilization and 
conservation. Summary of research conducted, 1 November 
1976-31 July 1977, 3:15302 (COO-1340-55) 
FUEL CONSUMPTION/MATHEMATICAL MODELS 
Control of highway vehicles for minimum fuel consumption over 
varying terrain, 3:15329 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also FUEL MANAGEMENT 
PLUTONIUM RECYCLE 
CANDU fuel cycle; present and future, 3:14710 
Report on the international conference on nuclear power and its 
fuel cycle, 3:14603 
Thorium utilization reexamined, 3:14703 
FUEL CYCLE/INTERNATIONAL COOPERATION 
International cooperation on regional fuel cycle centers and 
nuclear safety standards, 3:14047 
Prospects of CMEA countries cooperation in nuclear fuel 
enrichment, 3:14767 
FUEL ELEMENT CLUSTERS/CRITICAL HEAT FLUX 
Study of the effect of rod-bowing on critical heat flux, 3:14785 
FUEL ELEMENT CLUSTERS/SPACERS 
Nuclear reactor fuel rod with equipment for spacers (Patent), 
3:14859 
FUEL ELEMENT CLUSTERS/TEMPERATURE 
DISTRIBUTION 
Prediction of temperature distribution of a subassembly including 
intersubassembly heat transfer, 3:14781 
FUEL ELEMENT FAILURE 
Evaluation of fuel performance in reactor (PWR), 3:14657 
FUEL ELEMENTS 
See also FUEL ASSEMBLIES 
FUEL CANS 
FUEL PINS 
FUEL RODS 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 
FUEL ELEMENTS/AUTORADIOGRAPHY 
Autoradiographic technique for rapid inventory of plutonium- 
containing fast critical assembly fuel, 3:14138 (ANL-77-67) 
FUEL ELEMENTS/DEFORMATION 
Effect of phase instability of stainless steel on the cladding 
deformation profiles of LMFBR fuel elements, 3:14726 


FUEL GAS/DESULFURIZATION 


FUEL ELEMENTS/DESIGN 
Fuel element (Patent), 3:14860 
Fuel element (Patent), 3:14861 
Nuclear fuel element (Patent), 3:14862 
Reactor fuel element with a large negative temperature coefficient 
(Patent), 3:14864 
Safety device in a nuclear reactor fuel rod with a closed fission gas 
plenum (Patent; LMFBR), 3:14738 
FUEL ELEMENTS/FABRICATION 
Method and equipment for fabricating nuclear reactor fuel rods 
(Patent), 3:14863 
bi for sealing fuel rods for nuclear reactors (Patent), 
3:14858 
FUEL ELEMENTS/GAS FLOW 
Distribution of a gas flow in a cylindrical dense layer with an 
inner heat source, 3:14796 
FUEL ELEMENTS/HEAT TRANSFER 
Experiment data report: Gap Conductance Test Series, Test GC 
1-3 postirradiation examination (BWR), 3:14624 (TREE- 
NUREG- 1088) 
FUEL ELEMENTS/LEAK TESTING 
Method and arrangement for leak testing of fuel elements (Patent), 
3:14841 
Method and arrangement for leak testing of fuel elements, 3:14842 
FUEL ELEMENTS/MANIPULATORS 
Manipulator for fuel elements and control rods in a nuclear 
reactor (Patent), 3:14820 
FUEL ELEMENTS/NONDESTRUCTIVE TESTING 
Present status of techniques and instruments for non-destructive 
assay of nuclear fuels, 3:14150 
FUEL ELEMENTS/PERFORMANCE TESTING 
Experiment data report: Gap Conductance Test Series, Test GC 
1-3 postirradiation examination (BWR), 3:14624 (TREE- 
NUREG-1088) 
FUEL ELEMENTS/STRESS ANALYSIS 
Model for analysis of fuel behaviour in transients, 3:14856 
FUEL ELEMENTS/TEMPERATURE DISTRIBUTION 
Model for analysis of fuel behaviour in transients, 3:14856 
FUEL ELEMENTS/TEST FACILITIES 
Ceramic processing of boron nitride insulators, 3:14855 (CONF- 
771137-2 
FUEL ELEMENTS/WELDED JOINTS 
Ultrasonic inspection of end cap welds in thin walled fuel elements 
(CANDU), 3:14708 
FUEL FABRICATION PLANTS/RADIATION MONITORING 
Methodology for the isolation and characterization of individual 
plutonium-bearing particles in atmospheric effluents from a 
nuclear processing plant, 3:15874 (DP-MS-77-27) 
FUEL FEEDING SYSTEMS 
High pressure rotary piston coal feeder for coal gasification 
applications (Patent), 3:13666 
FUEL FEEDING SYSTEMS/COMPARATIVE EVALUATIONS 
Coal demonstration plants. 1976 technical report, 3:13620 (ERDA- 
76-87 
Evaluation of coal feed systems being developed by the Energy 
Research and Development Administration, 3:13651 (JPL-77- 


54) 
FUEL FEEDING SYSTEMS/ECONOMICS 
Optimal fuel supply control for electrical energy systems: a real- 
time computer technique, 3:14530 
FUEL FEEDING SYSTEMS/OPTIMIZATION 
Optimal fuel supply control for electrical energy systems: a real- 
time computer technique, 3:14530 
FUEL FEEDING SYSTEMS/TEST FACILITIES 
Coal demonstration plants. 1976 technical report, 3:13620 (ERDA- 
76-87) 
FUEL FEEDING SYSTEMS/VALVES 
Coal gasification valves. Phase I. Quarterly technical progress 
report, September-November 1976, 3:13643 (FE-2355-2(Rev.A)) 
Coal gasification valves. Phase I. Annual report, 29 May 1976-31 
May 1977, 3:13644 (FE-2355-20) 
FUEL GAS 
See also HIGH BTU GAS 
INTERMEDIATE BTU GAS 
LOW BTU GAS 
PRODUCER GAS 
FUEL GAS/BIOSYNTHESIS 
Design and engineering considerations in plug flow farm digesters: 
a preliminary analysis, 3:14204 
FUEL GAS/CLEANING 
Method for treating raw gas from the coal gasification under 
pressure (Patent), 3:13610 
FUEL GAS/COMBUSTION PROPERTIES 
Fuel gas and its generation (Patent; mixtures of propane, 
propylene oxide, and methanol), 3:14197 
FUEL GAS/DESULFURIZATION 
Coal gasification/combined cycle [electric power generating pilot 
plant], 3:13692 





FUEL GAS/INTERCHANGEASBILITY 


Problems in using gypsum from flue gas desulfurization in the 
building industry, 3:15724 

Process for cleaning and removal! of sulfur compounds from low 
BTU gases. Quarterly summary report, January-March 1977, 
3:13605 (BNWL-2040-5) 

FUEL GAS/INTERCHANGEABILITY 

Method for integrating natural gas and synthetic gas supply 
systems and for increasing the efficiency of synthetic gas supply 
systems (Patent), 3:14196 

FUEL GAS/PRODUCTION 

Equipment for decomposing fuels into gaseous fuels by reaction 
with a decay product of hydrogen peroxide (Patent), 3:14198 

Problems of the production of sulfur-free gases from the steam- 
gasification of fuel oils, 3:14201 

FUEL GAS/PURIFICATION 

Centrifuges for coal conversion and related processes. Phase I: 
feasibility study, 3:13646 (PFE-2428-10) 

Coal technology program. Progress report, September 1977, 
3:13654 (ORNL/TM-6104) 

Design report. Volume |. Process design. Development work for 
an advanced coal gasification system for electric power 
generation from coal ——— toward a commercial gasification 
generating plant. Phase II, 3:1362 At E-1521-20) 

Gas cleanup systems for application to the MERC stirred/fixed 
bed gasifier, 3:13624 (FE-1263-13) 

Process and device for the cleaning of gases during coal pressure 
gasification with additional tar or tar-oil washing and the 
necessary heating of the system during part load operation and 
the simultaneous final cleaning and H2S-absorption of the gases 
which are led into the expansion turbine (Patent), 3:13681 

Simultaneous gasification of coal and pyrolysis of organic solid 
waste materials (Patent), 3:13657 

FUEL GAS/WASHING 

Process and device for the cleaning of gases during coal pressure 
gasification with additional tar or tar-oil washing and the 
necessary heating of the system during part load operation and 
the simultaneous final cleaning and H2S-absorption of the gases 
which are led into the expansion turbine (Patent), 3:13681 

FUEL INJECTION SYSTEMS/AUTOMOTIVE FUELS 

Device for the gasification of liquid fuels, 3:15390 

FUEL INJECTION SYSTEMS/BEAM OPTICS 

Microcomputer-based pellet trajectory guidance system for the 

Baseball II-T experiment, 3:16280 (UCRL-79685) 
FUEL INJECTION SYSTEMS/DESIGN 

Device for the regulation of the quantity and the composition of a 
fuel-air mixture to be sucked by an internal combustion engine, 
3:15389 

FUEL MANAGEMENT 

Evaluation of fuel performance in reactor (PWR), 3:14657 

Method for the operation of a nuclear reactor (Patent; HTGR), 
3:14701 

FUEL OILS 
See also HEATING OILS 
RESIDUAL FUELS 
FUEL OILS/ADDITIVES 
Fuel additives in industry, 3:15341 
FUEL OILS/DEMAND FACTORS 

Functional form analysis of the demand for refind-petroleum 

products, 3:15185 
FUEL OILS/DESULFURIZATION 

Problems of the production of sulfur-free gases from the steam- 
gasification of fuel oils, 3:14201 

— for the desulfurization of hydrocarbon oils with water 

r addition to the reaction zone (Patent), 3:13921 
FUEL OILS/GASIFICATION 

Problems of the production of sulfur-free gases from the steam- 

gasification of fuel oils, 3:14201 
FUEL OILS/HYDROGENATION 

Process for the desulfurization of h 

vapor addition to the reaction z 
FUEL OILS/MARKET 
Necessity of maximizing destillate ¢ 
the product quality, 3:13935 
FUEL GILS/PRODUCT ra 
Liquefaction of solid « mace materia 
FUEL OILS/RESOURC E CONSE RN ATION 

Coal-oil slurries as a device to conserve fuel oil in existing 

industrial furnaces, 3:15343 
FUEL PARTICLES 

See also COATED FUEL PARTICLES 
FUEL PARTICLES/FABRICATION 

Reactor fuel in the form of mixed oxide particles and a method for 
manufacturing such mixed oxide particles (Patent), 3:14036 

FUEL PARTICLES/IGNITION 

Impact of pyrophoricity of weak-acid-r 

reprocessing, 3:14039 (GA-A-14482) 


ydrocarbon oils with water 
ie (Patent), 3:13921 


ils and process effects on 


(Patent), 3:13703 


n kernels on head-end 
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FUEL PINS/FUEL-CLADDING INTERACTIONS 
Oscillator technique to determine the thermal contact 
conductance between fuel and cladding in an operating nuclear 
fuel rod, 3:15495 
FUEL PINS/THERMAL CONDUCTION 
Oscillator technique to determine the thermal contact 
conductance between fuel and cladding in an operating nuclear 
fuel rod, 3:15495 
FUEL REPROCESSING PLANTS 
See also IDAHO CHEMICAL PROCESSING PLANT 
WEST VALLEY PROCESSING PLANT 
FUEL REPROCESSING PLANTS/ECONOMICS 
Nuclear fuel cycle: (5) reprocessing of irradiated fuel, 3:14079 
FUEL REPROCESSING PLANTS/MATERIAL BALANCE 
Material accounting in a complex chemical processing unit: an 
application of estimation/detection, 3:14145 (UCRL-79607) 
FUEL REPROCESSING PLANTS/RADIOACTIVE WASTE 
PROCESSING 
Method of controlling a distillatory coulumn in a liquefaction and 
distillation device for radioactive rare gases (Patent), 3:14093 
Method of treatment of a mixture of air and at least partially 
radioactive rare gases (Patent; Cryogenic distillation), 3:14077 
FUEL REPROCESSING PLANTS/SAFEGUARDS 
Safeguards planning in a plant design process, 3:14139 (DP-MS- 
77-55) 


Statistical aspects of nuclear safeguards, 3:14140 (LA-UR-77-2420) 
FUEL REPROCESSING PLANTS/SAFETY STANDARDS 
International cooperation on regional fuel cycle centers and 
nuclear safety standards, 3:14047 
FUEL REPROCESSING PLANTS/SOLVENT EXTRACTION 
Nuclear fuel cycle: (5) re —-s of irradiated fuel, 3:14079 
FUEL RODS/DEFORMA 
Study of the effect of apo De critical heat flux, 3:14785 
FUEL SLURRIES/COMBUSTIO 
Coal-oil slurries as a device to conserve fuel oil in existing 
industrial furnaces, 3:15343 
FUEL SLURRIES/COMMINUTION 
Treatment of solid fuels, 3:13814 
FUEL SLURRIES/FLOCCULATION 
Effects of the ionic constitution of washery water on frothing in 
the presence of flocculants, 3:13841 
FUEL SLURRIES/VISCOSITY 
Effect of some alkaline additives on the viscosity uf coal water 
slurries, 3:13815 
FUEL SUBSTITUTION 
1977-1978 heating season: projected natural gas curtailments and 
fia ool for additional alternate fuels, 3:15129 (DOE/ 
FUEL SUBSTITUTION/ECONOMIC ELASTICITY 
Energy substitution in U.S. manufacturing, 3:15134 
FUEL SUBSTITUTION/RECOMMENDATIONS 
Need for a national energy policy (To conserve petroleum and 
malta as), 3:15169 
DING INTERACTIONS/MEASURING METHODS 
ane technique to determine the thermal contact 
conductance between fuel and cladding in an operating nuclear 
fuel rod, 3:15495 
EL-COOLANT INTERACTIONS 
Radiological assessment models. Eleventh quarterly report, 
— -May 1977 (LMFBR), 3:14888 (GEFR-14034-11) 


See also AUTOMOTIVE FUELS 
FOSSIL FUELS 
FUEL GAS 
HYDROGEN FUELS 
JET ENGINE FUELS 
NUCLEAR FUELS 
REFUSE DERIVED FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 
Detailed analysis of the environmental effects of energy utilization 
in the U.S. economy (Present mix of fuels and 3 alternative 
mixes), 3:15086 
FUELS/AVAILABILITY 
Energy availabilities for state and local development: 1974 data 
volume, 3:15132 (ORNL/TM-5890/S3) 
Energy availabilities for state and local development: 1973 data 
volume, 3:15131 (ORNL/TM-5890-S2) 
FUKUSHIMA-3 REACTOR/CONSTRUCTION 
Construction work for unit No. 3 of Fukushima Daiichi Nuclear 
— Station, 3:14631 


See AEROSOLS 
FUNGICIDES/BIOLOGICAL EFFECTS 
Interactions of acetylcholine receptors with organic mercury 
compounds (Torpedo ocellata), 3:15931 
FURNA 
See also ELECTRIC FURNACES 
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GAS FURNACES 
GAS GENERATORS 
OIL FURNACES 
FURNACES/ENERGY EFFICIENCY 
Effect of reduced boiler water temperature on cycle efficiency, 
3:15301 (BNL-50712) 
FURNACES/FUEL CONSUMPTION 
Coal-oil slurries as a device to conserve fuel oil in existing 
industrial furnaces, 3:15343 
FURNACES/PERFORMANCE TESTING 
Coal-oil slurries as a device to conserve fuel oil in existing 
industrial furnaces, 3:15343 
FURNITURE INDUSTRY/ENERGY CONSERVATION 
Realization of an educational program for improving energy 
efficiency in the furniture industry, 3:15337 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G 


GADOLINIUM FLUORIDES/FARADAY EFFECT 
Magnetic, optical, and magneto-optical behavior of LiTbF, and 
KTbsFio crystals (LiTbs. Ys.Fs, LiTbes.Gd7s.F4), 3:15541 
(UCRL-79725) 
GADOLINIUM FLUORIDES/MAGNETIC PROPERTIES 
Magnetic, optical, and magneto-optical behavior of LiTbF, and 
KTbsFio crystals (LiTbs. Ys.Fs, LiTbes.Gdys.F,), 3:15541 
(UCRL-79725) 
GAGES (STRAIN) 
See STRAIN GAGES 
GALLIUM ALLOYS/MECHANICAL PROPERTIES 
Mechanical behavior and stress effects in hard superconductors: a 
review, 3:15481 (ORNL/TM-5857) 
GALLIUM ALLOYS/SUPERCONDUCTIVITY 
Mechanical behavior and stress effects in hard superconductors: a 
review, 3:15481 (ORNL/TM-5857) 
GALLIUM ARSENIDE SOLAR CELLS/FABRICATION 
Kinetics of the chemical vapor deposition of GaAs from Ga(CHs)s 
and AsHs, 3:15530 (LBL-6903) 
GALLIUM ARSENIDES/CHEMICAL VAPOR DEPOSITION 
Kinetics of the chemical vapor deposition of GaAs from Ga(CHs)s 
and AsHs, 3:15530 (LBL-6903) 
GALLIUM SULFIDES/VAPOR PRESSURE 
Anomalous temperature dependence for a partial vapor pressure, 
3:15539 
GAMMA CAMERAS/APERTURES 
Class of near-perfect coded apertures, 3:15809 (LA-UR-77-2369) 
GAMMA DETECTION/HGI2 SEMICONDUCTOR DETECTORS 
Fabrication of Hglz nuclear detectors, 3:15812 
GAMMA DETECTION/HIGH-PURITY GE DETECTORS 
Germanium gamma-ray detectors, 3:15811 
GAMMA DETECTION/LI-DRIFTED GE DETECTORS 
Germanium gamma-ray detectors, 3:15811 
GAMMA DETECTION/POSITION SENSITIVE DETECTORS 
Position-sensitive, high-energy gamma-ray detector, 3:15818 
GAMMA SOURCES 
(See also specific radioisotopes.) 
GAMMA SOURCES/RADIOTHERAPY 
Irradiation timer for shutter of Cobalt head, 3:14165 
GAMMA-9500 RESONANCES/DECAY 
Production of (9.5) in e* e~ annihilation and photoproduction 
(Cross sections), 3:16136 (COO-1545-218) 
GAMMA-9500 RESONANCES/ELECTROPRODUCTION 
Production of (9.5) in e* e~ annihilation and photoproduction 
(Cross sections), 3:16136 (COO-1545-218) 
GAMMA-9500 RESONANCES/LEPTONIC DECAY 
Production of (9.5) in e* e~ annihilation and photoproduction 
(Cross sections), 3:16136 (COO-1545-218) 
GAMMA-9500 RESONANCES/PARTICLE WIDTHS 
Production of (9.5) in e* e~ annihilation and photoproduction 
(Cross sections), 3:16136 (COO-1545-218) 
GANIL 
(Grand Accelerateur National a Ions Lourdes, a heavy ion accelerator 
consisting of two identical isochronous cyclotrons and a particle 
booster for injection, located in Orsay, France.) 
GANIL/BEAM DYNAMICS 
Theoretical and numerical study of the acceleration of particles in 
the separated sector cyclotrons (SSC’s) at the large national 
heavy ion accelerator (GANIL), 3:15762 (ORNL-tr-4395) 
GANIL/MAGNETIC FIELDS 
Calculation of the magnetic dispersion between the magnets of the 
SSC’s due to the steels of the massive magnetic circuits. Second 
a Sector Cyclotron (SSC)), 3:15763 (ORNL-tr- 
4392) 
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Summary table of magnetic tolerances for the CSS at GANIL 
(Separated Sector Cyclotron (CSS)), 3:15761 (ORNL-tr-4393) 
GARDENHOSE INSTABILITY 
See HOSE INSTABILITY 
GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS COOLED REACTORS 
See also AGR TYPE REACTORS 
GCFR TYPE REACTORS 
HTGR TYPE REACTORS 
GAS COOLED REACTORS/PLANNING 
Analysis of APS schemes for meeting future thermal and electric 
power load variations in the Byelorussian SSR, 3:15150 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FUELED REACTORS/NUCLEAR REACTION KINETICS 
Velocity-space methods for reactor plasmas. Memorandum report, 
3:14780 (AD-A-043050) 
GAS FURNACES/OPTIMIZATION 
Optimizing combustion in gas and oil-fired furnaces, 3:15273 
GAS GENERATORS 
Device for gas generation (Patent), 3:13679 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
GAS LASERS/BIBLIOGRAPHIES 
Gas dynamic lasers (a bibliograpy with abstracts). Report for 
1964-aug 77, 3::5669 (NTIS/PS-77/0726) 
GAS LASERS/BROMINE 
Optically pumped molecular bromine laser, 3:15673 
GAS LASERS/CHARGE EXCHANGE 
Theory of Heo(+) + O2 charge exchange laser. Interim report, 
3:15660 (AD-A-043006) 
GAS LASERS/DESIGN 
Optically pumped molecular bromine laser, 3:15673 
Transverse-excitation laser with preionization (Patent), 3:15675 
GAS LASERS/FREQUENCY SELECTION 
Resonator losses of a laser with an inclined, Fabry-Perot 
calibration device as a frequency selector, 3:15680 
GAS LASERS/GAIN 
Laser physics: lifetime measurements, line profiles, hollow cathode 
excitation and excited state spectroscopy. Interim report 15 
January 1976-31 May 1977, 3:15661 (AD-A-043098) 
GAS LASERS/INFRARED RADIATION 
Optically pumped FIR-laser with variable Fabry-Perot output 
coupler, 3:15676 
GAS LASERS/LINE BROADENING 
Laser physics: lifetime measurements, line profiles, hollow cathode 
excitation and excited state spectroscopy. Interim report 15 
January 1976-31 May 1977, 3:15661 (AD-A-043098) 
GAS LASERS/MODE LOCKING 
Laser physics: lifetime measurements, line profiles, hollow cathode 
excitation and excited state spectroscopy. Interim report 15 
January 1976-31 May 1977, 3:15661 (AD-A-043098) 
GAS LASERS/NUCLEAR PUMPING 
Concepts for the construction of large reactor-excited laser 
systems, 3:15670 (SAND-76-0584) 
GAS LASERS/PERFORMANCE 
Optical gain at 1.06 zm in the neodymium chloride-aluminum 
chloride vapor complex, 3:15671 
GAS LASERS/RESEARCH PROGRAMS 
Anharmonic oscillator lasers. Final progress report, 3:15662 (AD- 
A-043184) 
New laser research and development, 3:15666 (LA-6834-PR) 
GAS OILS/COMBUSTION PROPERTIES 
Alcohol fuel prospects, 3:14211 
GAS OILS/MARKET 
Necessity of maximizing destillate gas oils and process effects on 
the product quality, 3:13935 
GAS OILS/PHYSICAL PROPERTIES 
Alcohol fuel prospects, 3:14211 
GAS SPILLS/FIRE HAZARDS 
Controlling the hazards from LNG spills on the ground LNG 
firefighting methods and their effects application to Gas de 
France terminals, 3:14002 (DOE-tr-18) 
GAS TURBINES 
LNG vaporization with a closed-cycle gas turbine, 3:14003 
GAS TURBINES/AIR HEATERS 
Power engine with heat recovery (Patent), 3:15392 
GAS TURBINES/COMPARATIVE EVALUATIONS 
Coal technology program. Progress report, May 1977, 3:13653 
(ORNL/TM-5980) 
GAS TURBINES/CONTROL SYSTEMS 
Use of gas turbines for area regulation, 3:14503 
GAS TURBINES/CORROSION 
Factors influencing formation of alkali sulfates in fossil fuel 
combustion, 3:15605 (MERC/RI-77/5) 
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GAS TURBINES/DEPOSITS 
Factors influencing formation of alkali sulfates in fossil fuel 
combustion, 3:15605 (MERC/RI-77/5) 
High temperature gas turbine engine component materials testing 
pro gram. Task I. Monthly technical progress report No. 27, 
ptember 1-30, 1977, 3:14482 (FE-1765-37) 
GAS TURBINES/DESIGN 
Development of high-temperature subsystem technology to a 
technology readiness state. Phase 1. Topical report, phase 3 
preliminary turbine subsystem technology readiness verification 
program plan, 3:14484 (FE-2292-12) 
Gas turbine for cryogenic fuel (Patent), 3:14523 
Gas-turbine installation (Patent), 3:15703 
Power generation: light gas turbines for stationary operation. 
Container-oriented modular construction, 3:14496 
GAS TURBINES/HEAT RECOVERY 
Power engine with heat recovery (Patent), 3:15392 
GAS TURBINES/MATERIALS TESTING 
High temperature gas turbine engine component materials testing 
program. Task I. Monthly technical progress report No. 27, 
September 1-30, 1977, 3:14482 (FE-1765-37) 
GAS TURBINES/OPERATION 
Low-Btu gas powering of combined-cycle plants, 3:14536 
Use of gas turbines for area regulation, 3:14503 
GAS TURBINES/PERFORMANCE 
Need for informed regulation: why it’s important to the gas 
turbine industry, 3:14502 
GAS TURBINES/PERFORMANCE TESTING 
Development of high-temperature subsystem technology to a 
technology readiness state. Phase 1. Topical report, phase 3 
preliminary turbine subsystem technology readiness verification 
program plan, 3:14484 (FE-2292-12) 
Thermal barrier coating on high temperature industrial gas turbine 
engines, 3:14480 (ERDA/NASA-0067/77/1) 
GAS TURBINES/POLLUTION REGULATIONS 
Need for informed regulation: why it’s important to the gas 
turbine industry, 3:14502 
GAS TURBINES/RESEARCH PROGRAMS 
Thermal barrier coating on high temperature industrial gas turbine 
engines, 3:14480 (ERDA/NASA-0067/77/1) 
GAS TURBINES/TURBINE BLADES 
Thermal barrier coating on high temperature industrial gas turbine 
engines, 3:14480 (ERDA/NASA-0067/77/1) 
GAS TURBINES/WASTE HEAT UTILIZATION 
Practical application of gas turbine waste heat for sludge 
dewatering, 3:14528 
GAS WELDING/BIBLIOGRAPHIES 
Inert gas welding (citations from the ntis data base). Report for 
1964-aug 77, 3:15435 (NTIS/PS-77/0766) 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 
OFF-GAS SYSTEMS 
GASEOUS WASTES/DENITRATION 
Catalyst for the removal of nitrogen oxides from waste gas and 
method for its use (Patent), 3:14546 
Method for the removal of nitrogen oxides from waste gases 
(Patent), 3:15715 
GASEOUS WASTES/DESULFURIZATION 
Bahco process, 3:15726 
Flaekt-Boliden process, 3:14552 
_ - desulfurization according to the Wellman-Lord process, 
15727 
Further technical processes for the gas desulfurization, 3:15729 
Lurgi-Italsider ane for the desulfurization of waste gas from 
sintering, 3:15725 
Method for the catalytic purification of waste gases cotaining 
a sulphide and where given CO2 and ammonia (Patent), 
15716 
Method to reduce sulfur dioxide emission in waste gases from 
sulfur extraction plants, 3:15378 
Mitsubishi-Jecco process, 3:14551 
New results for the Shell/UOP and IFP flue gas desulfurization 
process, 3:15728 
Practical example of disposal, 3:15732 
Removing SO2 from waste gases from chemical plants with the 
aim of sulfur recycling, 3:15730 
Saarberg-Hoelter process, 3:15723 
Use and operation of waste gas desulfurization systems on an 
international scale, 3:15722 
Waste gas desulfurization processes, 3:15721 
GASEOUS WASTES/INDUSTRIAL PLANTS 
Lurgi-Italsider process for the desulfurization of waste gas from 
sintering, 3:15725 
GASEOUS WASTES/WASTE PROCESSING 
Process and equipment for burning of the filling gas which occurs 
with wet coal filling of horizontal chamber coking ovens 
(Patent), 3:13739 
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GASES 
See also AIR 
COAL GAS 
NATURAL GAS 
VAPORS 
GASES/CHARGED-PARTICLE TRANSPORT 
Atomic data needs for beam transport in gas, 3:16205 (UCRL- 
80321) 
GASES/DRYING 
Method and equipment for the adsorption of water vapor from 
gases, preferably air (Patent), 3:15616 
GASES/PURIFICATION 
Air conservation, 3:15719 (PB-269064-T/SL) 
Procedure and equipment for the separation of solid and liquid 
particles from gas streams, 3:15556 
GASES/THERMODYNAMIC PROPERTIES 
Handbook of thermodynamic tables and charts (Book), 3:15424 
GAS-INSULATED CABLES 
Air insulated cables for medium and low voltage supplies of the 
EVU, 3:14585 
GAS-INSULATED CABLES/RESEARCH PROGRAMS 
High voltage research (breakdown strengths of gaseous and liquid 
insulators). Semiannual report, April 1-September 30, 1977, 
3:14568 (ORNL/TM-6113) 
GASOLINE/ADDITIVES 
Antiknock agents for petrol, 3:15420 
GASOLINE/ANTIKNOCK RATINGS 
Antiknock agents for petrol, 3:15420 
GASOLINE/AVAILABILITY 
100 years of fuels for Otto-engines, 3:13936 
GASOLINE/DEMAND FACTORS 
Functional form analysis of the demand for refind-petroleum 
products, 3:15185 
Lag effects of own-price and income on the demand for gasoline 
(Time period 1949 to 1973), 3:15184 
GASOLINE/ECONOMIC ELASTICITY 
Lag effects of own-price and income on the demand for gasoline 
(Time period 1949 to 1973), 3:15184 
GASOLINE/PRODUCTION 
Method for upgrading a Fischer-Tropsch light oil (Patent; 
upgrading light oils), 3:13702 
Research and development of an advanced process for conversion 
of coal to synthetic gasoline and other distillate motor fuels. 
Annual report, June 1976-May 1977, 3:13695 (FE-1800-15) 
GASTEROPODS 
See MOLLUSCS 
GAUGE INVARIANCE/CAUSALITY 
Gauge invariance of the Rayleigh-Schroedinger time-independent 
perturbation theory, 3:16139 (ORO-5126-23) 
GCFR TYPE REACTORS/COOLANTS 
To the comparison of coolants for nuclear power plants with fast 
gas-cooled reactors, 3:14745 
GCFR TYPE REACTORS/DESIGN 
Experimental-commercial NPP BRIG”, 3:14748 
GCFR TYPE REACTORS/FUEL ELEMENTS 
Experimental-commercial NPP BRIG”, 3:14748 
GE(LD DETECTORS 
See LI-DRIFTED GE DETECTORS 
GELS/PRECIPITATION 
Experimental study of rock alterability. Application to a granitic 
rock, 3:14433 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GEOLOGIC DEPOSITS 
See also NATURAL GAS DEPOSITS 
OIL SHALE DEPOSITS 
SALT DEPOSITS 
URANIUM DEPOSITS 
GEOLOGIC DEPOSITS/HEAT SOURCES 
Technical overview of geothermal resources, 3:14356 
GEOLOGIC STRATA/HARDENING 
Method for hardening geologic strata and poured rock and earth 
masses (Patent), 3:15657 
GEOLOGIC STRATA/MAPS 
Project ‘Geotectonic Atlas of Northwest Germany’, 3:16048 
GEOLOGIC STRUCTURES/HYDRAULIC FRACTURING 
Acid foam fracturing (Patent), 3:13911 
GEOMAGNETIC FIELD/SOLAR ACTIVITY 
Solar generated quasi-biennial geomagnetic variation, 3:16097 (N- 
77-25710) 
GEOMAGNETIC FIELD/VARIATIONS 
Solar generated quasi-biennial geomagnetic variation, 3:16097 (N- 
77-25710) 
GEOPHONES 
See SEISMIC DETECTORS 
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GEOPRESSURED SYSTEMS/PRESSURE GRADIENTS 
Computer techniques to aid in the interpretation of subsurface 
fluid-pressure gradients. Computer contribution, 3:14371 (PB- 
268603) 
GEORGIA/POWER DEMAND 
Future growth of electric power demand in the South Atlantic 
region, 3:15198 
GEOTHERMAL ENERGY 
Geothermal energy: a significant energy source, 3:14354 
Geothermal world directory. 1977/78 edition, 3:14409 
GEOTHERMAL ENERGY/BIBLIOGRAPHIES 
Bibliography, 3:14406 
GEOTHERMAL ENERGY/CONTRACTS 
Geothermal sales contracts, 3:14404 
GEOTHERMAL ENERGY/ENERGY CONVERSION 
Possibilities of opening up new non-nuclear and non-fossil energy 
sources, 3:15227 
GEOTHERMAL ENERGY/ENERGY POLICY 
Constraints on geothermal development: tax and beyond, 3:14402 
Federal role in geothermal resource development, 3:14401 
GEOTHERMAL ENERGY/ENERGY SOURCE 
DEVELOPMENT 
Federal role in geothermal resource development, 3:14401 
GEOTHERMAL ENERGY/HEARINGS 
Geothermal energy development. Hearings of the Subcommittee 
on energy research and water resources, Committee on Interior 
and Insular Affairs, U.S. Senate, 17 October 1975, 3:14407 
GEOTHERMAL ENERGY/LAWS 
Unitization for geothermal resources: united we save, 3:14400 
GEOTHERMAL ENERGY/LEGAL ASPECTS 
Bibliography, 3:14406 
Institutional barriers to geothermal energy development. Second 
report of the Institutional Barrier Panel to the Geothermal 
Advisory Council, 3:14391 
Introduction and legal overview of geothermal resources, 3:14395 
GEOTHERMAL ENERGY/MEETINGS 
Geothermal Resources Development Institute conference, 3:14394 
GEOTHERMAL ENERGY/RECOMMENDATIONS 
Interdisciplinary approach to geothermal development, 3:14355 
GEOTHERMAL ENERGY/SOCIO-ECONOMIC FACTORS 
Discussion of "'interdisciplinary approach to geothermal 
development,” by M. K. Fulcher, 3:14408 
GEOTHERMAL ENERGY/TAXES 
Constraints on geothermal development: tax and beyond, 3:14402 
GEOTHERMAL EXPLORATION/ENVIRONMENTAL 
IMPACTS 
——— overview of geothermal resources development, 
14411 
GEOTHERMAL EXPLORATION/FINANCING 
= = municipalities in geothermal resource development, 
714398 
GEOTHERMAL EXPLORATION/INFRARED SURVEYS 
Method for identifying anomalous terrestrial heat flows, 3:14372 
GEOTHERMAL EXPLORATION/LICENSING 
Overview of the California permitting process, 3:14405 
GEOTHERMAL EXPLORATION/REGULATIONS 
Overview of the California permitting process, 3:14405 
GEOTHERMAL EXPLORATION/WELL DRILLING 
Scope of inquiry for Environmental Impact Report supporting 
exploratory geothermal well drilling, 3:14392 
GEOTHERMAL FIELDS 
See also SALTON SEA GEOTHERMAL FIELD 
GEOTHERMAL FIELDS/GROUND SUBSIDENCE 
Potential land subsidence at geothermal development sites, 3:14410 
GEOTHERMAL FIELDS/HEAT FLOW 
Heat flow determinations and implied thermal regime of the Coso 
geothermal area, California, 3:14378 
GEOTHERMAL FLUIDS 
See also NATURAL STEAM 
GEOTHERMAL FLUIDS/CHEMICAL PROPERTIES 
Computer modelling of geothermal brines from the Salton Sea 
Geothermal Field, California, 3:14415 
GEOTHERMAL FLUIDS/CONTRACTS 
Geothermal sales contracts, 3:14404 
GEOTHERMAL FLUIDS/TRADE 
Geothermal sales contracts, 3:14404 
GEOTHERMAL RESOURCES/CONTRACTS 
Geothermal resources joint ventures, 3:14397 
GEOTHERMAL RESOURCES/DEPLETION ALLOWANCES 
Income taxation of geothermal resources, 3:14403 
GEOTHERMAL RESOURCES/ECONOMIC DEVELOPMENT 
Role of municipalities in geothermal resource development, 
3:14398 
GEOTHERMAL RESOURCES/ENERGY SOURCE 
DEVELOPMENT 
Unitization for geothermal resources: united we save, 3:14400 
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GEOTHERMAL RESOURCES/ENVIRONMENTAL EFFECTS 
Geothermal resources: water and other conflicts encountered by 
the developer. An alternative energy source which is gathering 
steam, 3:14399 
GEOTHERMAL RESOURCES/ENVIRONMENTAL IMPACTS 
Environmental overview of geothermal resources development, 
14411 


GEOTHERMAL RESOURCES/LAND LEASING 
Geothermal leasing practices, 3:14396 
GEOTHERMAL RESOURCES/LAWS 
Geothermal resources: water and other conflicts encountered by 
the developer. An alternative energy source which is gathering 
steam, 3:14399 
Income taxation of geothermal resources, 3:14403 
GEOTHERMAL RESOURCES/LEGAL ASPECTS 
Geothermal leasing practices, 3:14396 
Geothermal resources joint ventures, 3:14397 
Geothermal resources: water and other conflicts encountered by 
the developer. An alternative energy source which is gathering 
steam, 3:14399 
GEOTHERMAL RESOURCES/LEGISLATION 
Geothermal resources: water and other conflicts encountered by 
the developer. An alternative energy source which is gathering 
steam, 3:14399 
GEOTHERMAL RESOURCES/OWNERSHIP 
Economic implications of alternative property rights systems for 
geothermal resources, 3:14393 
GEOTHERMAL RESOURCES/REGULATIONS 
Environmental overview of geothermal resources development, 
3:14411 
GEOTHERMAL RESOURCES/REMOTE SENSING 
Data processing of information from remote sensors in Mexico, 
3:14369 (N-77-10618) 
GEOTHERMAL RESOURCES/TAXES 
Income taxation of geothermal resources, 3:14403 
GEOTHERMAL STEAM 
See NATURAL STEAM 
GEOTHERMAL SYSTEMS 
See also GEOPRESSURED SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
HOT-WATER SYSTEMS 
MAGMA SYSTEMS 
GEOTHERMAL SYSTEMS/GEOLOGY 
Technical overview of geothermal resources, 3:14356 
GEOTHERMAL SYSTEMS/HYDROTHERMAL ALTERATION 
Alteration of rocks by geothermal activities in Satsuma I[wao-jima 
Island, Kagoshima Prefecture, Japan, 3:14435 
GEOTHERMAL WELLS/CEMENTS 
Research and development of cement workable under geothermal 
environment, 3:14412 
GEOTHERMAL WELLS/DRILL CORES 
Pore structure and mineralogy of core chips from the State of 
California Well No. 1, Salton Sea Geothermal Field, 3:14390 
GEOTHERMAL WELLS/DRILLING FLUIDS 
Research and development of clay water usable under geothermal 
environment, 3:14413 
GEOTHERMAL WELLS/HEAT EXTRACTION 
Method and device for the utilization of geothermal energy 
(Patent), 3:14417 
GEOTHERMAL WELLS/RECHARGE 
Research and development of recharging mechanism of hot water, 
3:14416 
GEOTHERMAL WELLS/WELL DRILLING 
Development of techniques for high temperature strata drilling, 
3:14414 
Research and development of clay water usable under geothermal 
environment, 3:14413 
GEOTHERMOMETERS 
Remarks on a Na-K-Ca geothermometer, 3:14438 
GERMAN FEDERAL REPUBLIC/ATOMIC ENERGY LAWS 
Extracts from the Revised Act of the F.R. of Germany on the 
Peaceful uses of Atomic Energy and Protection against its 
Hazards (Atomic Energy Act) of 31 October 1976, 3:14156 
GERMAN FEDERAL REPUBLIC/CLEAN AIR ACT 
Clean-air-plan on probation, 3:15865 
GERMAN FEDERAL REPUBLIC/COAL MINING 
Safe haulage with diesel trolleys in coal mining in North Rhine- 
Westphalia, 3:13782 
GERMAN FEDERAL REPUBLIC/DISTRICT HEATING 
District-heating price comparison for 1976, 3:15270 
_— rational use of energy by the application of district heating, 
15281 
GERMAN FEDERAL REPUBLIC/ELECTRIC POWER 
Development of the energy consumption in the Federal Republic 
of Germany. A discussion contribution of the 
Mineraloelwirtschaftsverband, 3:15139 
GERMAN FEDERAL REPUBLIC/ENERGY a 
Law for the saving of energy in buildings (act on energ 
conservation: EnEG of July 22, 1976; BGBI. I, S. 1973), 3:15128 
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GERMAN FEDERAL REPUBLIC/ENERGY DEMAND 
Development of the energy consumption in the Federal Republic 
of Germany. A discussion contribution of the 
Mineraloelwirtschaftsverband, 3:15139 
Energy 2000. Tendencies and perspectives, 3:15137 
GERMAN FEDERAL REPUBLIC/ENERGY POLICY 
Coal: safe base for energy supply and employment, 3:15175 
Outlines and basic values for the projection of the energy program 
of the government of the FRG, 3:15160 
Topical questions of international energy policy, 3:15161 
VDEW meeting 1977, 3:14762 
GERMAN FEDERAL REPUBLIC/ENERGY SOURCE 
DEVELOPMENT 
Energy centre Stade and its effect on the region and on the 
community, 3:15071 
GERMAN FEDERAL REPUBLIC/ENERGY SUPPLIES 
Concentration and competition on the energy market: tasks and 
consequences of an energy marketing policy, 3:15069 
Energy supply in the German Federal Republic and Western 
Europe, especially considering the potential of oil and gas in the 
North Sea, 3:15138 
GERMAN FEDERAL REPUBLIC/FINANCING 
Ordinance of the F.R. of Germany concerning the Financial 
Security pursuant to the Atomic Energy Act (Nuclear Financial 
Security Ordinance), 3:14764 
GERMAN FEDERAL REPUBLIC/GEOLOGIC STRATA 
Project ‘Geotectonic Atlas of Northwest Germany’, 3:16048 
GERMAN FEDERAL REPUBLIC/NATURAL GAS INDUSTRY 
German petroleum and natural gas production. Present status and 
future aspects, 3:13933 
Natural gas and petroleum extraction by German companies at 
home and abroad 1976, 3:13934 
GERMAN FEDERAL REPUBLIC/NUCLEAR POWER 
Nuclear power administration in F.R. Germany, 3:14618 
Nuclear problems 1977. From addresses and speeches at the 
reactor meeting in Mannheim, 3:14607 
GERMAN FEDERAL REPUBLIC/NUCLEAR POWER 
PLANTS 
KTA safety regulations. Reactor protection system and 
supervision of protection equipment, 3:14754 
Nuclear program controversy, 3:14608 
Ordinance of the F.R. of Germany concerning the Financial 
Security pursuant to the Atomic Energy Act (Nuclear Financial 
Security Ordinance), 3:14764 
Safety rule of the KTA. Alarm system, staff locator systems, and 
internal and external communication lines of nuclear power 
plants. Pt. 1. One-unit facilities, 3:14755 
GERMAN FEDERAL REPUBLIC/PETROLEUM INDUSTRY 
German petroleum and natural gas production. Present status and 
future aspects, 3:13933 
Natural gas and petroleum extraction by German companies at 
home and abroad 1976, 3:13934 
GERMAN FEDERAL REPUBLIC/PLANNING 
Nuclear power administration in F.R. Germany, 3:14618 
GERMAN FEDERAL REPUBLIC/POLLUTION 
REGULATIONS 
Law: regarding the Voerde judgment; how much control through 
judges, 3:15893 
GERMAN FEDERAL REPUBLIC/RADIOACTIVE WASTE 
MANAGEMENT 
Waste management in nuclear power plants, 3:14064 
GERMAN FEDERAL REPUBLIC/RESEARCH PROGRAMS 
New results in the field of energetics concerning the problems of 
non-nuclear energy research, 3:15094 
GERMAN FEDERAL REPUBLIC/SOLUTION MINING 
Innovations of solution-mining technique and their application to 
the Federal Strategic Reserve Project at Etzel, 3:13950 
GERMAN FEDERAL REPUBLIC/STORAGE FACILITIES 
Wolfersberg - an underground reservoir for natural gas in a depth 
of 3,000 m, 3:14007 
GERMANIUM ALLOYS 
See also GERMANIUM BASE ALLOYS 
GERMANIUM ALLOYS/THERMAL EXPANSION 
Thermal expansivity of NbsGe, 3:15483 
GERMANIUM BASE ALLOYS/FERMI LEVEL 
Magnetoresistance of UIrs and UGes to 220 kG, 3:15484 
GERMANIUM BASE ALLOYS/MAGNETORESISTANCE 
Magnetoresistance of UIrs and UGes to 220 kG, 3:15484 
GERMANY (FEDERAL REPUBLIC) 
See GERMAN FEDERAL REPUBLIC 
GIANT CELLS 
See TUMOR CELLS 
GIROMILL TURBINES/MATHEMATICAL MODELS 
Innovative wind turbines, 3:14447 
GIROMILL TURBINES/PERFORMANCE TESTING 
Innovative wind turbines, 3:14447 
GLASS/MATERIALS RECOVERY 
Seattle solid waste ammonia project study. Final report, 3:15383 
(TID-22780) 
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GLASS/RECYCLING 
Household recycling: a potential community service opportunity 
for concerned engineers, 3:15123 
GLASS/RESEARCH PROGRAMS 
Final results of the FY'78 chemistry and materials science research 
program review, 3:15423 (UCID-17626) 
GLIOBLASTOMAS 
See NEOPLASMS 
GLUCOSE/ANAEROBIC DIGESTION 
Two-phase anaerobic digestion, 3:14209 
GLUCOSE/CHEMICAL PREPARATION 
Fluorination with F2. A convenient synthesis of 2-deoxy-2-fluoro- 
D-glucose, 3:15584 
GLUCOSE/DIFFUSION 
Effect of p-chloromercuribenzoate (pCMB), quabain and 4- 
acetamido-4'iso-thiocyamatostilbene-2,2’-disulfonic acid (SITS) 
on proximal tubular transport processes, 3:15922 
GLYCINE HISPIDA/RADIONUCLIDE KINETICS 
Accumulation of technetium by plants, 3:15998 
GOLD/ELECTRONIC STRUCTURE 
Ab initio effective core potentials including relativistic effects. I. 
Formalism and applications to the Xe and Au atoms, 3:16099 
GOLD ALLOYS/KONDO EFFECT 
Nuclear spin relaxation in Au®' V: spin dynamics of a Kondo 
alloy, 3:15450 (SAND-77-1803C) 
GOLD ALLOYS/PHYSICAL PROPERTIES 
Investigation of low-alloyed alloys of indium with gold, 3:15500 
(UCRL-Trans-11276) 
GOLD ALLOYS/PHYSICAL RADIATION EFFECTS 
Direct observation of the vacancy structure of a (220) platelet in 
an ion-irradiated platinum-4.0 at. % gold alloy, 3:15507 (COO- 
3158-56 
GOLD ALLOYS/X-RAY FLUORESCENCE ANALYSIS 
Determination of gold-copper alloy composition by x-ray 
fluorescence analysis. Final report (In-process analysis of 
electroplate), 3:15546 (BDX-613-1716(Rev.)) 
GOLD ORES/ORE PROCESSING 
Extraction of uranium oxide in the Witwatersrand, 3:14031 
GRAFT-HOST REACTION 
Graft-versus-leukemia, donor selection for adoptive 
immunotherapy in mice (Gamma radiation), 3:15975 
Mechanism of donor to host tolerance in rat bone marrow 
chimeras (Gamma radiation), 3:15993 
Modulation of graft-versus-host (GvH) disease in the rat; effect of 
hydroxyurea on the mixed lymphocyte reaction and graft- 
versus-host reactivity, 3:15948 
GRAFT-HOST REACTION/BIOLOGICAL INDICATORS 
Serum colony stimulating factor: a marker for graft-versus-host 
disease in humans, 3:15959 
GRANITES/DEFORMATION 
Ghanges in velocity and attenuation of P and S waves during 
deformation of granite, 3:16052 
GRANITES/HYDRAULIC FRACTURING 
Measurement of in situ stresses using hydraulic breakdown 
pressures, 3:16071 
GRANITES/LEACHING 
Leaching technique using dilute sodium carbonate for 
permeability increase in granitic rocks, 3:14432 
GRANITES/MECHANICAL PROPERTIES 
— bound for experimental scatter due to rock variability, 
:16068 
GRANITES/PERMEABILITY 
Leaching technique using dilute sodium carbonate for 
permeability increase in granitic rocks, 3:14432 
Study of the correlation of acoustic velocity and permeability of 
granodiorites from the Valles Caldera, New Mexico, 3:14360 
GRANITES/PHYSICAL PROPERTIES 
Thermal fatigue tests on rocks, 3:16066 
GRANITES/ROCK-FLUID INTERACTIONS 
Experimental study of rock alterability. Application to a granitic 
rock, 3:14433 
GRANITES/STRAINS 
Study of the correlation of acoustic velocity and permeability of 
granodiorites from the Valles Caldera, New Mexico, 3:14360 
GRANITES/STRESSES 
Measurement of in situ stresses using hydraulic breakdown 
pressures, 3:16071 
GRANITES/THERMAL FATIGUE 
Thermal fatigue tests on rocks, 3:16066 
GRANODIORITES/LEACHING 
Leaching technique using dilute sodium carbonate for 
permeability increase in granitic rocks, 3:14432 
GRANODIORITES/PERMEABILITY 
Leaching technique using dilute sodium carbonate for 
permeability increase in granitic rocks, 3:14432 
Study of the correlation of acoustic velocity and permeability of 
granodiorites from the Valles Caldera, New Mexico, 3:14360 
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GRANODIORITES/STRAINS 
Study of the correlation of acoustic velocity and permeability of 
granodiorites from the Valles Caldera, New Mexico, 3:14360 
GRANULOCYTES 
See LEUKOCYTES 
GRAPHITE 
See also PYROLYTIC CARBON 
GRAPHITE/PHYSICAL RADIATION EFFECTS 
Postirradiation examination and evaluation of Peach Bottom fuel 
test element FTE-6, 3:14693 (GA-A-13943) 
GRAPHITE/RAMAN EFFECT 
Raman scattering from graphite intercalated with rubidium, 
3:15532 (COO-2126-39) 
GRAPHITE/TARGETS 
Steady-state temperature and stress distributions of a proposed 
LAMPF ete graphite pion production target, 3:15802 
(LA-6936-MS) 
GRASS/REPRODUCTION 
Survey of viability of indigenous grasses, forbs, and shrubs: 
techniques of initial acquisition and treatment for propagation in 
preparation for future land reclamation in the Fort Union Basin. 
Annual progress report, June 1, 1976-May 31, 1977, 3:15958 
(RLO/2232/T2-2) 
GRAVITATIONAL WAVE DETECTORS/SENSITIVITY 
Cryogenic equipment for a gravitational antenna of 20 kg, 3:16087 
(N-77-25356) 
GRAVITATIONAL WAVES/DATA PROCESSING 
Autocorrelation and prediction of averaged sequences with 
application to gravitational data analysis, 3:16086 (N-77-21777) 
GRAYWACKE/DEFORMATION 
Scanning electron microscope studies of an experimentally 
deformed graywacke sandstone, 3:16073 
GRAYWACKE/ELECTRON SCANNING 
Scanning electron microscope studies of an experimentally 
deformed graywacke sandstone, 3:16073 
GREAT BRITAIN 
See UNITED KINGDOM 
GREENHOUSES/GEOTHERMAL HEATING 
Further utilization of geothermal hot water for controlled 
horticulture (Primary and secondary heating of greenhouses), 
3:14419 
Geothermal greenhouse operations in Susanville, California, in 
major expansion, 3:14418 
GREENHOUSES/SOLAR SPACE HEATING 
Solar hothouse with subsurface heat accumulator, 3:14295 
GREENHOUSES/SPACE HEATING 
Project of a heating and ventilating system for experimental- 
industrial large greenhouses heated with thermal power plant 
and nuclear power plant waste heat, 3:14526 (ORNL-tr-4485) 
Use of waste heat from thermal electric power plants and nuclear 
power plants to heat greenhouses, 3:14527 (ORNL-tr-4483) 
GREENHOUSES/WASTE HEAT UTILIZATION 
Project of a heating and ventilating system for experimental- 
industrial large greenhouses heated with thermal power plant 
and nuclear power plant waste heat, 3:14526 (ORNL-tr-4485) 
GROSS NATIONAL PRODUCT 
Energy use and technological progress, 3:15226 
GROSS NATIONAL PRODUCT/ENERGY CONSUMPTION 
Re-examination of the energy-GNP hypothesis, 3:15079 
GROUND SUBSIDENCE/EVALUATION 
Contribution to the analysis of ground movements due to mining, 
3:13785 
GROUND WATER/CHEMICAL ANALYSIS 
Isolation of hydrochemical anomalies in arid regions (Uranium 
content of ground water), 3:15883 (ORNL-tr-4456) 
GROUND WATER/CHEMICAL COMPOSITION 
Chemical and isotopic investigations of groundwater in potential 
geothermal areas in Hawaii, 3:14383 
Mineral waters of eastern Tanzawa Mountains, 3:14386 
GROUND WATER/GEOTHERMOMETRY 
Chemical and isotopic investigations of groundwater in potential 
geothermal areas in Hawaii, 3:14383 
GROUND WATER/HEAT STORAGE 
Practical ways of heat storage in a porous aquifer and technical 
problems of energy recovery, 3:14960 
GROUND WATER/HYDROLOGY 
Prospective Geology - an answer to the environemtal problems of 
the presence and of the future, 3:16049 
GROUND WATER/RECHARGE 
Utility analysis for the urban growth inside the recharge zones of 
the groundwater resources of San Antonio, Texas. Completion 
report, 1 September 1975-30 April 1977, 3:15895 (PB-268788) 
GROUND WATER/ROCK-FLUID INTERACTIONS 
Experimental study of rock alterability. Application to a granitic 
rock, 3:14433 
GROUND WATER/SALINITY 
Isolation of hydrochemical anomalies in arid regions (Uranium 
content of ground water), 3:15883 (ORNL-tr-4456) 


HAZARDOUS MATERIALS/UNDERGROUND DISFOSAL 


GROUND WATER/WATER POLLUTION 
Effects of coal mini ground and surface water quality, 
Monongalia County, West Virginia, 3:15902 
GROUND-WATER RESERVES 
See AQUIFERS 
GROWTH/STIMULATION 
Cell-factor interaction in popu 
blood cells, 3:15947 
GYPSUM/USES 
Method of preparing gypsum according to the SO2 washing 
process, preferably flue gas ws ishing behind power stations and 
sintering plants, 3:15714 


lations of normal and leukemic 


H 


HAFNIUM ALLOYS/SUPERCONDUCTIVITY 
Study of phase transfor: ations and superconductivity. Final 
technical report, 3 1548 RLO/2225/T13-26) 
HALIDES 
See also FLUORIDES 
IODIDES 
HALIDES/FUNCTIONAL MODELS 

Simple electrolytes in the mean spherical approximation. III. A 

workable model for aq s solutions, 3:15559 
HALL GENERATORS 

See MHD GENERATORS 
HALOGEN COMPOUNDS/BIOLOGICAL EFFECTS 

Liver endoplasmic reticulum: target site of halocarbon 
metabolites, 3:160 

HAMAOKA-1 REAC rOR PI RI ORM: ANCE TESTING 

Preoperational and start-up te r Hamaoka Nuclear Power 

Station Unit No. 1, 3:14629 
HAMAOKA-1! RE AC TOR/REACTOR START-UP 

Preoperational and start-up tests for Hamaoka Nuclear Power 

Station Unit No. 1, 3:14¢ 
HARMONIC OSCILLAT( IRS ORTHOGONAL 

TRANSFORMATIONS 

Transformation brackets for generalized Bogolyubov-boson 
transformations, 3:16178 

HAWAII/ENERGY CONSERVATION 

Carrying capacity analysis in context. Application to growth 
management in Hawaii. A report to the Eighth Legislature, 
3:15121 (PB-268689) 

HAWAII/GEOCHEMICAL SURVEYS 

Chemical and isotopic investigations of groundwater in potential 

geothermal areas in Hawaii, 3:14383 
HAWAII/GEOPHYSIC ee SURVEYS 

Numerical an: ily’ sis of lava lake cooling models. I. Description of 

the method, 3:16055 
HAWAII/GEOT ‘HERM, AL EXPLORATION 

Chemical and isotopic investigations of groundwater in potential 

geothermal areas in Hawaii, 3:14383 
HAWAII/GROUND WATE R 

Chemical and isotopic i vations of groundwater in potential 

geothermal areas in Hawaii, 3:14383 
HAWAII/LAND USI 

Carrying capacity a context. Application to growth 

er ae t in H aM rt to the Eighth Legislature, 
3:15121 (PB-2 
HAW Ally MINE ' ALA 

Comparison of p: ting processes beneath Hawaii and the 

southern Rio Gra t. l. Mineralogy and chemistry, 3:14424 
HAWAII/VOLC ANISM 

Field measuremen upp ( Curie temperatures in a cooling 

basaltic lava lake, Kilauea Iki, Hawaii, 3:16059 
HAWAITI/WATER RESOURCES 

Carrying capacity analysis in context. Application to growth 
management in Hawaii. A report to the Eighth Legislature, 
3:15121 (PB-2 R' 

HAZARDOUS MATERIALS/ENERGY SOURCES 
Hazardous wastes and energy recovery, 3:15233 
HAZARDOUS MATERIALS/TRANSPORT REGULATIONS 

Dangerous goods. In: and identification in case of transport 

accidents, 3:14155 
HAZARDOUS MATERIALS/UNDERGROUND DISPOSAL 

Review and assessm: f deep-well injection of hazardous waste. 
Volume I. Final report, 3:14113 (PB-269001) 

Review and assessment of deep-well injection of hazardous waste. 
Volume II. Appendi \, B, and C. Final report, 3:14114 (PB- 
269002) 

Review and assessment of deep-well injection of hazardous waste. 
Volume III Appe ndix D F inal report, 3:14115 (PB-269003) 

Review and assessm )f deep-well injection of hazardous waste. 
Volume IV. Appen ai E, F, G, H, I, and J. Final report, 
3:14116 (PB-269004) 





H-COAL PROCESS/PILOT PLANTS 


H-COAL PROCESS/PILOT PLANTS 

Coal conversion and utilization. 1976 technical report, 3:15621 
(ERDA-77-86) 

H-COAL PROCESS/RESIDUES 

Coal technology program. Progress report, September 1977, 
3:13654 (ORNL/TM-6104) 

Gasification of residual materials from coal liquefaction. Type II 
preliminary pilot plant evaluation of H-coal syncrude vacuum 
tower bottoms, 3:13634 (FE-2247-8) 

HEAD END PROCESSES/EQUIPMENT 

Initial performance evaluation of major components in the head- 

end reprocessing solids handling system, 3:14040 (GA-A-14508) 
HEAD END PROCESSES/PILOT PLANTS 

Initial performance evaluation of major components in the head- 

end reprocessing solids handling system, 3:14040 (GA-A-14508) 
HEAD END PROCESSES/SAMPLERS 

Selection and testing of on-line samplers for head-end 

reprocessing, 3:14043 (GA-A-14634) 
HEAT/COST 

Drinking water and heating costs at the supply system Helgoland, 

as an example, 3:15064 
HEAT/NEOPLASMS 
High-dose rate intracavitary radiation therapy for advanced head 
and neck tumors, 3:15987 
HEAT DISTRIBUTION SYSTEMS/SPECIFICATIONS 
District heating in Rotterdam, 3:15108 
HEAT ENGIN 
See also NITINOL HEAT ENGINES 
STIRLING ENGINES 
HEAT ENGINES/DESIGN 

Device for the conversion of heat into mechanical energy 
(Patent), 3:15689 

Device for the conversion of thermal energy into mechanical 
energy (Patent), 3:15393 

Process for the conversion of heat energy into mechanical power 
by means of a heat engine with external combustion and device 
for carrying out the process (Patent), 3:15734 

HEAT EXCHANGERS 
See also HEAT PUMPS 
IN-VESSEL HEAT EXCHANGERS 
RADIATORS 

Fundamental experiment of potassium heat exchanger using 

principle of heat pipe (Liquid metal-cooled reactors), 3:14827 
HEAT EXCHANGERS/COMPARATIVE EVALUATIONS 

Coal technology program. Progress report, May 1977, 3:13653 
(ORNL/TM-5980) 

HEAT EXCHANGERS/CORROSION 

First four years of operation of the LNG plant at Skikda (Algeria). 
Causes and remedies of the corrosion of cryogenic exchanges by 
mercury, 3:14000 (DOE-tr-16) 

HEAT EXCHANGERS/DESIGN 

Heat exchanger, especially for nuclear power plants (Patent), 
3:14852 

Liquid metal/water heat exchanger with replaceable tube bundles 
(Patent), 3:14739 

— exchanger for nuclear reactors (Patent; HTGR), 


a heat exchanger heated with steam or water (Patent), 
715 


Three-component heat exchanger (Patent;_LMFBR), 3:14747 
HEAT EXCHANGERS/EVALUATION 
Industrial applications study. Volume III. Technology data base 
evaluation of waste recovery systems. Final report, 3:15355 
(COO/2862-3) 
HEAT EXCHANGERS/LEAK TESTING 
Method for leak-testing of liquid-metal water/steam heat 
exchangers (Patent), 3:14736 
HEAT EXCHANGERS/MECHANICAL VIBRATIONS 
Effect of tube-support interaction on the dynamic responses of 
heat exchanger tubes (LMFBR), 3:14713 (CONF-770807-51) 
HEAT EXCHANGERS/OPTIMIZATION 
~~ - optimizing the heat exchangers of a Stirling engine, 
HEAT EXCHANGERS/QUALITY ASSURANCE 
Principles of quality organization. Experience gained in 
manufacturing nuclear facility exchangers and pipings, 3:14821 
HEAT EXCHANGERS/REPAIR 
Method and arrangement for working in and on generally 
cilindrical reactor vessels (Patent), 3:14840 
HEAT FLOW/MEASURING METHODS 
Method for identifying anomalous terrestrial heat flows, 3:14372 
HEAT LOSSES/MONITORING 
Measurement of heat loss with the help of infrared technique and 
its ——— in the petroleum industry, 3:13946 
HEAT OF FORMATION 
See FORMATION HEAT 
HEAT PIPES 
Fundamental experiment of potassium heat exchanger using 
principle of heat pipe (Liquid metal-cooled reactors), 3:14827 
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HEAT PIPES/PIPE JOINTS 
Coaxial metallurgical junction, especially for thermionic 
converters, special furnaces in the vacuum technique (Patent), 
3:15688 
HEAT PIPES/USES 
Prevention of preferential bridge icing using heat pipes. Executive 
summary August 1975-September 1976, 3:15328 (PB-270291) 
HEAT PUMPS 
Energy utilization in houses. Report on the 9th international 
technical fair sanitation-heating-air-conditioning in Frankfurt/ 
Main, 3:15304 
Saving of electric energy for heat pumps using solar energy. All- 
solar heating and cooling of cellar - the house of a doctor (Solar 
heating system with heat pump backup), 3:14286 
HEAT PUMPS/DESIGN 
Design pa for energy conserving systems. Final report, 
3:15264 (PB-268989) 
Method and installation for the recovery of energy (Patent), 
3:15295 
HEAT PUMPS/ENERGY CONSERVATION 
Heat pump for heating and cooling duty with heat recovery, 
75 


HEAT PUMPS/ENERGY CONSUMPTION 
Comparative residential energy consumption and fuel costs with 
various types of systems: oil-, gas-, electric-furnaces, and heat 
pumps, 3:15311 
HEAT PUMPS/EVALUATION 
Industrial applications study. Volume III. Technology data base 
evaluation of waste recovery systems. Final report, 3:15355 
(COO/2862-3) 
HEAT PUMPS/HEAT EXCHANGERS 
Heat exchangers to be embedded in the ground (Patent), 3:15291 
HEAT PUMPS/PERFORMANCE 
Peltier heat pumps, 3:15618 (DOE-tr-5) 
Seasonal heat pump performance for a typical northern United 
States environment, 3:15265 (TREE-1181) 
HEAT PUMPS/POWER DEMAND 
Statistical comparison of energy requirements for different types 
of residential electric heating, 3:15310 
HEAT PUMPS/THERMODYNAMICS 
Thermodynamic aspects of heating with heat pumps, 3:15267 
HEAT PUMPS/USES 
Application of heat pumps in industry for heat recovery. Seminar 
of the Ist July, 1976, 3:15361 
HEAT RECOVERY 
Heat and feed recovery, 3:15356 
HEAT RECOVERY/BIBLIOGRAPHIES 
Industrial applications study. Volume V. Bibliography of relevant 
literature. Final report, 3:15354 (COO-2862-5) 
HEAT RECOVERY/ECONOMIC IMPACT 
Environmental effects and economic costs of solid-waste energy 
recovery (Navy Salvage Fuel Boiler facility), 3:15234 
HEAT RECOVER Y/ENVIRONMENTAL IMPACTS 
Environmental effects and economic costs of solid-waste energy 
recovery (Navy Salvage Fuel Boiler facility), 3:15234 
HEAT RECOVER Y/EQUIPMENT 
Industrial applications study. Volume III. Technology data base 
evaluation of waste recovery systems. Final report, 3:15355 
(COO/2862-3) 
HEAT RECOVERY EQUIPMENT 
Application of heat pumps in industry for heat recovery. Seminar 
of the Ist July, 1976, 3:15361 
Incinerating wastes in a way not harmful to the environment and 
recovering heat energy, 3:15387 
HEAT RECOVERY EQUIPMENT/DESIGN 
Heat extraction system of the Neryungri thermal electric power 
plant A-1", 3:14464 (ORNL-tr-4487) 
Standing steam generator heated with heating gas with a 
temperature of more than 750°C, 3:15364 
HEAT RECOVERY EQUIPMENT/OPERATION 
Heat extraction system of the Neryungri thermal electric power 
plant "A-1", 3:14464 (ORNL-tr-4487) 
HEAT RECOVERY EQUIPMENT/PERFORMANCE 
Practical application of gas turbine waste heat for sludge 
dewatering, 3:14528 
HEAT RESISTING ALLOYS/REVIEWS 
Alloys for high temperature service in gas turbines, 3:15432 
HEAT STORAGE 
See also LATENT HEAT STORAGE 
HEAT STORAGE/MATERIALS 
Solar energy storage, 3:14353 
HEAT TRANSFER 
See also HEAT FLOW 
THERMAL CONDUCTION 
HEAT TRANSFER/REVIEWS 
Progress in heat and mass transfer. Volume 1 (Book), 3:15691 
HEAT TRANSMISSION 
See HEAT TRANSFER 
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HEATERS 
See also AIR HEATERS 
HEATERS/DESIGN 
Equipment for heat transfer (Patent), 3:15686 
Self-regulating heating element (Patent), 3:15296 
HEATING OILS/EMULSIFICATION 
Process for fuel production (Patent; coal, fuel oil, and water), 
3:14220 
HEATING OILS/FLUIDIZED-BED COMBUSTION 
Investigation of the two-stage fluidized bed combustion of sulfur- 
rich heating oil with suppression of the NO2 and SOs; formation, 
3:15700 
HEATING OILS/MARKET 
Development of the market for heating oil EL in the living room 
sector, 3:15312 
HEATING SYSTEMS/CLOSED-CYCLE SYSTEMS 
Method to supply consumers with district heating, 3:15111 
HEATING SYSTEMS/CONTROL SYSTEMS 
—_ control for direct electric heating (HISOMAT D/1-D/2), 
15308 
HEATING SYSTEMS/ENERGY CONSUMPTION 
Comparative residential energy consumption and fuel costs with 
various types of systems: oil-, gas-, electric-furnaces, and heat 
pumps, 3:15311 
HEATING SYSTEMS/HYBRID SYSTEMS 
Solar energy utilization and resource recovery application in space 
heating, 3:14292 
HEAVY ION ACCELERATORS 
See also GANIL 
HEAVY ION ACCELERATORS/CAVITY RESONATORS 
Spiral loaded cavities for heavy ion acceleration, 3:15764 (AECL- 
5677 


HEAVY ION ACCELERATORS/DESIGN 
Variable frequency heavy-ion linac, 3:15741 (AECL-5677) 
HEAVY ION ACCELERATORS/FOCUSING 
Properties of heavy ion linacs with alternating phase focusing, 
3:15755 (AECL-5677) 
HEAVY ION ACCELERATORS/SUPERCONDUCTING 
CAVITY RESONATORS 
Developments in superconducting slow-wave structures, 3:15789 
(AECL-5677) 
HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 
NITROGEN 14 REACTIONS 
NITROGEN 15 REACTIONS 
OXYGEN 16 REACTIONS 
XENON 136 REACTIONS 
HEAVY ION REACTIONS/COULOMB EXCITATION 
Classical-limit S-matrix for heavy ion scattering (S matrix), 
3:16160 (LBL-5825) 
HEAVY ION REACTIONS/FUSION REACTIONS 
Microscopic-macroscopic features in fusion reactions involving 
light systems, 3:16148 (CONF-770927-3) 
HEAVY ION REACTIONS/RESEARCH PROGRAMS 
Nuclear reaction mechanisms. Progress report, June 1976-July 
1977, 3:16145 (COO-3494-32) 
HEAVY WATER/PRODUCTION 
Dual temperature isotope exchange processes (Patent), 3:14163 
HEAVY WATER COOLANT 
See HEAVY WATER 
HELIOSTATS/COMPUTER CODES 
HELIOS: a computational model for solar concentrators, 3:14310 
(SAND-77-1185C) 
HELIOSTATS/MECHANICAL STRUCTURES 
Modal analysis of the first production design heliostat used at the 
Solar Thermal Test Facility (STTF), 3:14278 (SAND-77-1393) 
HELIOSTATS/MECHANICAL TESTS 
Modal analysis of the first production design heliostat used at the 
Solar Thermal Test Facility (STTF), 3:14278 (SAND-77-1393) 
HELIOSTATS/PERFORMANCE 
HELIOS: a computational model for solar concentrators, 3:14310 
(SAND-77-1185C) 
HELIUM/ATOM-ATOM COLLISIONS 
Calculation of associative and Penning ionization of H and D by 
He(2 'S) and He(2 °S), 3:16111 
Unified treatment of Penning ionization and excitation transfer, 
3:16114 
HELIUM/NATURAL OCCURRENCE 
Time of formation of the gas deposits in sediments of the 
epigeosynchline Paleozoic of the Chu-Sarsuisk syneclise, 
3:13963 
HELIUM/PHOTOIONIZATION 
Photoionization of helium from the excited state 4p'P,, 3:16108 
HELIUM 3/QUANTITY RATIO 
Differential osmotic pressure measurements of the concentration 
susceptibility of liquid *He/*He mixtures near the lambda curve 
and tricritical point, 3:16124 (COO-1569-140) 


HOT SPRINGS/GEOCHEMICAL SURVEYS 


HELIUM 4/QUANTITY RATIO 
Differential osmotic pressure measurements of the concentration 
susceptibility of liquid *He/*He mixtures near the lambda curve 
and tricritical point, 3:16124 (COO-1569-140) 
HEMATOPOIESIS 
See BLOOD FORMATION 
HEMOGLOBIN 
See allo METHEMOGLOBIN 
HEMOGLOBIN/BIOSYNTHESIS 
Studies of erythroid inductive microenvironment in vitro (X 
radiation, mice, rats), 3:15991 
HEMOPOIESIS 
See BLOOD FORMATION 
HEPATOMAS/CHEMICAL ANALYSIS 
Post-synthetic modification of human alpha-fetoprotein revealed 
by isoelectric focusing controls its immunosuppressive potency, 
3:15915 (CONF-770860-3) 
HETEROCYCLIC COMPOUNDS 
See also PYRIDINES 
HETEROCYCLIC COMPOUNDS/CRYSTAL STRUCTURE 
Crystal structure of 3-amino-1,6-anhydro-3-deoxy-B-D- 
glucopyranose by neutron diffraction, 3:15585 
HGI2 SEMICONDUCTOR DETECTORS/FABRICATION 
Fabrication of HgIs nuclear detectors, 3:15812 
Recent improvements in Hgle detectors, 3:15807 (EGG-1183- 
2362) 
HIGH BTU GAS/PRODUCTION 
Process to generate gas from solid fuels (Patent), 3:13690 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH-PURITY GE DETECTORS/USES 
Germanium gamma-ray detectors, 3:15811 
HIGH-TEMPERATURE FUEL CELLS/MATHEMATICAL 
MODELS 
Steady-state composition profiles in mixed molten salt battery and 
fuel cell analogs, 3:14978 (CONF-771 109-67) 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGH-VOLTAGE PULSE GENERATORS/DESIGN 
Investigation of the resistive phase in high power gas switching. 
Research and development report, 3:15695 (UCRL-13776) 
HIGHWAYS 
See ROADS 
HOISTS/MECHANICAL STRUCTURES 
Reel support for wind the magnet of the Mirror Fusion Test 
Facility, 3:16252 (UCRL-79747) 
HOLMIUM ALLOYS/PHASE TRANSFORMATIONS 
Neutron depolarization measurements of HoCo2 near the magnetic 
phase transition (65 to 90 K), 3:15460 (N-77-25984) 
HOLMIUM COMPOUNDS/SUPERCONDUCTIVITY 
Re-entrant magnetism in rare-earth superconducting ternary 
compounds, 3:15475 (CONF-770820-2) 
HOLMIUM NITRIDES/FERROMAGNETISM 
Inhomogeneous ferromagnetism of conducting magnets with ions 
in a singlet ground state, 3:15518 
HORDEUM 
See BARLEY 
HORNBLENDE/GEOBAROMETRY 
Hornblende and biotite as geobarometers in granitoid rocks, 
3:14437 
HOSE INSTABILITY 
Stable propagation of an electron beam in gas, 3:16218 (UCRL- 
79886) 
HOSPITALS/ENERGY ACCOUNTING 
Efficient use of energy in the Marienhospital in Gelsenkirchen, 
3:15322 
Energy- and energy cost saving for heating, ventilating, cooling, 
and hot water plants in large hospitals, 3:15316 
Energy as a factor in the construction of hospitals, 3:15318 
HOSPITALS/ENERGY CONSERVATION 
Energy- and energy cost saving for heating, ventilating, cooling, 
and hot water plants in large hospitals, 3:15316 
Reasons for the all-electric supply of the Marien Hospital in 
Gelsenkirchen, 3:15319 
HOSPITALS/ENERGY CONSUMPTION 
Energy balance of modern hospitals, 3:15321 
HOSPITALS/ENERGY SUPPLIES 
Does integrated energy supply have to be considered in the 
architectural design of a hospital, 3:15317 
HOSPITALS/HEATING SYSTEMS 
Thermal storage heaters for use in hospitals, 3:15320 
HOSPITALS/THERMAL ENERGY STORAGE EQUIPMENT 
Thermal storage heaters for use in hospitals, 3:15320 
HOT SPRINGS/GEOCHEMICAL SURVEYS 
Geochemical studies at four northern Nevada hot spring areas 
(Kyle Hot Springs, Leach Hot Springs, Buffalo Hot Springs, 
and Beowave Hot Springs), 3:14382 (LBL-6808) 





HOT SPRINGS/ORIGIN 


HOT SPRINGS/ORIGIN 
: s — in the north-western part of Gunma Prefecture, 
714364 
HOT-DRY-ROCK SYSTEMS/FRACTURES 
Downhole electrical detection of hydraulic fractures in GT-2 and 
EE-1, 3:14368 (LA-6890-MS) 
HOT-DRY-ROCK SYSTEMS/FRACTURING 
Fracture mechanism of hot dry rocks by bit, 3:14387 
HOT-DRY-ROCK SYSTEMS/INDUCTION LOGGING 
Downhole electrical detection of hydraulic fractures in GT-2 and 
EE-1, 3:14368 (LA-6890-MS) 
HOT-DRY-ROCK SYSTEMS/ROCK MECHANICS 
Fracture mechanism of hot dry rocks by bit, 3:14387 
HOT-DRY-ROCK SYSTEMS/SP LOGGING 
Downhole electrical detection of hydraulic fractures in GT-2 and 
EE-1, 3:14368 (LA-6890-MS) 
HOT-WATER SYSTEMS/HEAT TRANSFER 
Simulation of water- and vapor-dominated hydrothermal 
reservoirs, 3:14358 
HOT-WATER SYSTEMS/MASS TRANSFER 
Simulation of water- and vapor-dominated hydrothermal 
reservoirs, 3:14358 
HOUSES/ELECTRIC HEATING 
~—— control for direct electric heating (HISOMAT D/1-D/2), 
3:15308 


HOUSES/ENERGY CONSUMPTION 

Energy utilization in houses. Report on the 9th international 
technical fair sanitation-heating-air-conditioning in Frankfurt/ 
Main, 3:15304 

Ultimate energy consumption in private households, 3:15307 

HOUSES/HEAT LOSSES 
Ventilation: a behavioural approach, 3:15309 
HOUSES/HEATING OILS 

Development of the market for heating oil EL in the living room 

sector, 3:15312 
HOUSES/HEATING SYSTEMS 

Energy utilization in houses. Report on the 9th international 
technical fair sanitation-heating-air-conditioning in Frankfurt/ 
Main, 3:15304 

HOUSES/MAINTENANCE 

Home winterization for poor elderly: a model of value 

clarification in the energy crisis, 3:15077 
HOUSES/SOLAR HEATING SYSTEMS 

Information study on solar energy. Vol. 2. Domestic heating - 
water heating - cooling - electric power generation, 3:14288 

Macro-encapsulation of heat storage phase-change materials for 
use in residential buildings. Third quarterly progress report, 
March 29, 1977-June 29, 1977, 3:14949 (ORO/5217-3) 

HOUSES/SPACE HEATING 

Comparative residential energy consumption and fuel costs with 
various types of systems: oil-, gas-, electric-furnaces, and heat 
pumps, 3:15311 

Effect of reduced boiler water temperature on cycle efficiency, 
3:15301 (BNL-50712) 

Saving of electric energy for heat pumps using solar energy. All- 
solar heating and cooling of cellar - the house of a doctor (Solar 
heating system with heat pump backup), 3:14286 

Statistical comparison of energy requirements for different types 
of residential electric heating, 3:15310 

HOUSES/THERMAL INSULATION 

Foam plastics save energy. Less lost heat, 3:15303 

Home winterization for poor elderly: a model of value 
clarification in the energy crisis, 3:15077 

Residential energy use to the Year 2000: a regional analysis, 
3:15130 (ORNL/CON-17) 

HOUSES/VENTILATION 
Ventilation: a behavioural approach, 3:15309 
HTGR PEACH BOTTOM REACTOR 
See PEACH BOTTOM-] REACTOR 
HTGR TYPE REACTORS 
See also PEACH BOTTOM-1 REACTOR 

Multipurpose HTGR: an integrated nuclear system for power 
generation and direct high-temperature process heat 
applications, 3:14778 

HTGR TYPE REACTORS/COATED FUEL PARTICLES 

Automatic particle-size analysis of HTGR nuclear fuel 
microspheres, 3:14692 (CONF-77 1048-1) 

Transport mechanism for spherical particles for high temperature 
reactor fuel studies, 3:14698 

HTGR TYPE REACTORS/CONTROL ELEMENTS 
Use of graphite-fiber reinforced graphite (Patent: HTGR), 3:14866 
HTGR TYPE REACTORS/DESIGN 
Use of a very-high-temperature nuclear reactor in the manufacture 
of synthetic fuels, 3:14704 
HTGR TYPE REACTORS/DISTRICT HEATING 
Distribution of nuclear heat over distances, 3:14772 
HTGR TYPE REACTORS/FUEL CYCLE 

HTGR fuel recycle program. Quarterly progress report for the 

period ending August 31, 1977, 3:14042 (GA-A-14583) 
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Pebble-bed HTR in the “once through” fuel cycle, 3:14699 
(ERDA-tr-318) 
Thorium utilization reexamined, 3:14703 
HTGR TYPE REACTORS/FUEL MANAGEMENT 
Method for the operation of a nuclear reactor (Patent; HTGR), 
3:14701 
HTGR TYPE REACTORS/HEAT EXCHANGERS 
Process heat exchanger for nuclear reactors (Patent; HTGR), 
3:14702 
HTGR TYPE REACTORS/INDUSTRY 
Nuclear energy and the steel industry, 3:14768 
HTGR TYPE REACTORS/PERFORMANCE 
Present state and potential development of high-temperature 
reactors, 3:14697 
HTGR TYPE REAC% ORS/REACTOR COOLING SYSTEMS 
Special motors for reactor core cooling, 3:14696 
HTGR TYPE REACTORS/REACTOR SAFETY 
High safety with high-temperature reactors. Cooperative partner 
of brown coal and hard coal, 3:14913 
Oct 1977 monthly highlights for Office of Nuclear Regulatory 
Research programs at Oak Ridge National Laboratory, 3:14895 
(ORNL/NUREG/TM-162) 
HTGR TYPE REACTORS/RESEARCH PROGRAMS 
Annual report and accovnt of the Japan Atomic Energy Research 
Institute, for fiscal 1975, 3:14609 
HTGR TYPE REACTORS/SPECIFICATIONS 
Present state and potential development of high-temperature 
reactors, 3:14697 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS/MONITORING 
Evaluation of carbon monoxide in blood samples from the second 
health and nutrition survey. Progress report No. 1, 3:15908 
(COO-4023-1) 
HUMAN POPULATIONS/RADIATION HAZARDS 
Calculated risk: a safety criterion, 3:14921 
HUMUS/CHLORINATION 
Chlorination of humin substance of earthy-type brown coal with 
molecular chlorine in antimony pentachloride. Part I, 3:13732 
Chlorination of humin substance of earth-like brown coal with 
molecular chlorine in antimony pentachloride. Part II, 3:13727 
HUMUS/STRUCTURAL CHEMICAL ANALYSIS 
Chlorination of humin substance of earth-like brown coal with 
molecular chlorine in antimony pentachloride. Part II, 3:13727 
HVAC SYSTEMS/CIRCUIT BREAKERS 
Reliability testing of power circuit breakers, 3:14589 
HVAC SYSTEMS/POWER TRANSMISSION LINES 
Interpreting statistical switching surge line performance using 
automated graphics, 3:14595 
HVAC SYSTEMS/VOLTAGE REGULATORS 
Static shunt compensation for voltage flicker reduction and power 
factor correction, 3:14591 
HVDC SYSTEMS/DESIGN 
CPA/UPA +-400-kV HVDC project, 3:14597 
HVDC SYSTEMS/PLANNING 
CPA/UPA +-400-kV HVDC project, 3:14597 
HYDRAULIC FRACTURING/MATHEMATICAL MODELS 
Propagation of hydraulic fractures, 3:16077 
HYDRAULIC TRANSPORT/ENERGY CONSERVATION 
Hydraulic container pipelining: a future transportation system to 
conserve energy, 3:15654 
HYDRAZINE FUEL CELLS/FUEL FEEDING SYSTEMS 
Electrolyte cycle system of a fuel cell system (Patent), 3:15256 
HYDRIODIC ACID/IONIZATION POTENTIAL 
Photoionization mass spectrometry of HI and DI at high 
resolution, 3:16100 
HYDROCARBON FUEL CELLS/ELECTROLYTES 
Improved acid electrolytes for the hydrocarbon-air fuel cell 
(Trifluoromethanesulfonic acid monohydrate), 3:15259 
HYDROCARBONS 
See also ALKANES 
ALKENES 
ANTHRACENE 
BENZENE 
NAPHTHALENE 
STILBENE 
HYDROCARBONS/BIOLOGICAL ACCUMULATION 
Diffusional transport of toxic materials in membranes studied by 
fluorescence spectroscopy, 3:15934 
Uptake and clearance of petroleum hydrocarbons in the ringed 
seal, Phoca hispida, 3:16018 
HYDROCARBONS/BIOSYNTHESIS 
Feed an food from desert environments (Controlled 
environmental agricultural technology), 3:15879 (LBL-6182) 
HYDROCARBONS/CLEARANCE 
Uptake and clearance of petroleum hydrocarbons in the ringed 
seal, Phoca hispida, 3:16018 
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HYDROCARBONS/COKING 
Industrial application fluidized bed combustion, Category III, 
indirect fluid heaters. Quarterly technical report No. 3, January 
1-March 31, 1977, 3:13845 (FE-2471-9) 
HYDROCARBONS/DENTITRIFICATION 
Hydrogenation process employing a zinc promoted catalyst 
(Patent), 3:13607 
HYDROCARBONS/DESULFURIZATION 
Hydrogenation process employing a zinc promoted catalyst 
(Patent), 3:13607 
Process for the desulfurization of hydrocarbon oils with water 
vapor addition to the reaction zone (Patent), 3:13921 
HYDROCARBONS/HYDROGENATION 
Process for the desulfurization of hydrocarbon oils with water 
vapor addition to the reaction zone (Patent), 3:13921 
HYDROCARBONS/MIGRATION 
Mechanism for the migration of water and hydrocarbons through 
consolidated clays and the time of formation of deposits, 3:13899 
HYDROCARBONS/PRODUCTION 
Biomass as a long range source of hydrocarbons, 3:14257 
Hydrocarbons via photosynthesis, 3:14269 
Investigations into characteristics and composition of coal 
hydrogenates, 3:13614 
HYDROELECTRIC POWER/FORECASTING 
Choosing future methods of power generation, 3:15142 
HYDROELECTRIC POWER/RESOURCES 
Estimation of the world’s hydro power potential, 3:14225 
HYDROELECTRIC POWER PLANTS 
See also PUMPED STORAGE POWER PLANTS 
HYDROELECTRIC POWER PLANTS/CONSTRUCTION 
INGA II hydro-electric power station, 3:14226 
HYDROELECTRIC POWER PLANTS/OPERATION 
INGA II hydro-electric power station, 3:14226 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROGEN/ABSORPTIVITY 
Absorption of thermal radiation by layers of condensed gases, 
3:16117 (LA-tr-77-59) 
HYDROGEN/ATOM-ATOM COLLISIONS 
Calculation of associative and Penning iwnization of H and D by 
He(2 'S) and He(2 *S), 3:16111 
Formation processes and secondary emission coefficients for H™ 
production on alkali-coated surfaces, 3:16110 (UCRL-80098) 
HYDROGEN/BIOCHEMICAL REACTION KINETICS 
Biological solar energy conversion: approaches to overcome yield, 
stability and product limitations. Progress report No. 2, October 
1, 1975-March 31, 1976, 3:14253 (PB-258850) 
HYDROGEN/BREAKDOWN 
High voltage research (breakdown strengths of gaseous and liquid 
insulators). Semiannual report, April 1-September 30, 1977, 
3:14568 (ORNL/TM-61 13) 
HYDROGEN/COMBUSTION 
Gas turbine for cryogenic fuel (Patent), 3:14523 
HYDROGEN/COMBUSTION KINETICS 
Catalyzed combustion in a flat plate boundary layer. II. Numerical 
calculations, 3:14193 (LBL-6842) 
HYDROGEN/COMPARATIVE EVALUATIONS 
Liquid hydrogen as a source of energy and its cost compared with 
imported LNG, 3:14191 
HYDROGEN/CORROSIVE EFFECTS 
Critical materials problems in coal conversion, 3:13713 
HYDROGEN/DESORPTION 
Study of electron and uv photon surface interactions. Progress 
report, March 1, 1977-February 28, 1978, 3:15479 (COO-2425-7) 
HYDROGEN/ECONOMICS 
Liquid hydrogen as a source of energy and its cost compared with 
imported LNG, 3:14191 
HYDROGEN/ENERGY TRANSPORT 
Energy transport in the form of gaseous hydrogen, 3:14190 
HYDROGEN/EQUATIONS OF STATE 
Thermodynamic properties of fluid n-He in the range 75 to 307 K 
and 2 to 20 kbar, 3:16106 (LA-6645-MS) 
HYDROGEN/FORBIDDEN TRANSITIONS 
Theoretical radiative lifetime of the metastable c*Pi/sub u/ state 
of He, 3:16107 
HYDROGEN/ISOTOPIC EXCHANGE 
Molecular beam study of the H2-D2 exchange reaction on stepped 
platinum crystal surfaces: Dependence on reactant angle of 
incidence, 3:16104 
HYDROGEN/METASTABLE STATES 
Theoretical radiative lifetime of the metastable c*Pi/sub u/ state 
of He, 3:16107 
HYDROGEN/MIXING 
Coal technology program. Progress report, May 1977, 3:13653 
(ORNL/TM-5980) 
HYDROGEN/PURIFICATION 
Process and equipment for the removal of gaseous impurities from 
hydrogen (Patent), 3:14174 
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HYDROGEN/REACTION HEAT 
Coal liquefaction support studies. Task I. Heat of reaction of 
hydrogen with coal slurries. Task II. Heat transfer coefficient. 
Quarterly report, April-June 1977, 3:13693 (ANL/CEN/FE-77- 
5 


) 
HYDROGEN/SLUSH 
Method of preparing slush of low-boiling gases, 3:14194 
HYDROGEN/THERMODYNAMIC PROPERTIES 
Materials technology for coal-conversion processes. Eleventh 
quarterly report, April-June 1977, 3:13617 (ANL-77-62) 
Thermodynamic properties of fluid n-H in the range 75 to 307 K 
and 2 to 20 kbar, 3:16106 (LA-6645-MS) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN FUEL CELLS 
Hydrogen production, storage, and conversion for electric utility 
and transportation applications, 3:14186 
HYDROGEN FUEL CELLS/ECONOMICS 
Water-battery concept for electric utility energy storage, 3:15247 
HYDROGEN FUEL CELLS/HYDROGEN GENERATORS 
Hydrocarbon fuel conditioner for a 1.5 kW fuel cell power plant 
(Steam reformer process), 3:15261 
HYDROGEN FUEL CELLS/OFF-PEAK ENERGY STORAGE 
Water-battery concept for electric utility energy storage, 3:15247 
HYDROGEN FUELS 
Hydrogen as energy carrier. Future possibilities in the 
Netherlands. A summary, 3:14173 (N-76-24722) 
HYDROGEN GENERATORS/DESIGN 
1.5 kW indirect methanol-air fuel cell power plant (Steam 
reformer process), 3:15250 
Hydrocarbon fuel conditioner for a 1.5 kW fuel cell power plant 
(Steam reformer process), 3:15261 
HYDROGEN GENERATORS/PARTIAL OXIDATION 
PROCESSES 
Method and device for the production of hydrogen (Patent), 
3:14183 
HYDROGEN IONS 1 MINUS 
Methods for independent plasma production and beam injection 
for H* — H™ surface conversion, 3:16264 (CONF-770940-6) 
HYDROGEN IONS | MINUS/ION SOURCES 
Fundamental atomic collisional processes in negative ion sources 
for H~, 3:16102 (CONF-770940-10) 
HYDROGEN ISOTOPES/MASS 
Quarks with unit charge: a search for anomalous Lc (Upper 
limits, mass dependence, cross sections), 3:1612 
HYDROGEN PRODUCTION 
See alco HYDROGEN GENERATORS 
STEAM-IRON PROCESS 
Coke oven gas - energy carrier - and raw material again, 3:14180 
Conversion of ammonia into hydrogen and nitrogen by reaction 
with a sulfided catalyst (Patent), 3:13738 
Equipment for decomposing fuels into gaseous fuels by reaction 
with a decay product of hydrogen peroxide (Patent), 3:14198 
Materials stability and compatibility in energy storage systems, 
3:14937 
Use of a very-high-temperature nuclear reactor in the manufacture 
of synthetic fuels, 3:14704 
HYDROGEN PRODUCTION/BIOPHOTOLYSIS 
Potentials of hydrogen production through biophotolysis, 3:14179 
HYDROGEN PRODUCTION/COAL GASIFICATION 
Method and equipment to produce a gaseous carbon monoxide 
and hydrogen containing mixture (Patent), 3:13680 
Process for the conversion of coal into a combustible gas (Patent), 
3:14181 
HYDROGEN PRODUCTION/ECONOMICS 
Nuclear hydrogen power stations, 3:14614 
HYDROGEN PRODUCTION/ELECTROLYSIS 
Hydrogen generation process. Final report (Hybrid electrolytic- 
thermochemical process based on electrolysis of sulfurous acid), 
3:14175 (FE-2262-15) 
Hydrogen production, storage, and conversion for electric utility 
and transportation applications, 3:14186 
Production of hydrogen with ‘HOT ELLY’, 3:14176 
HYDROGEN PRODUCTION/FEASIBILITY STUDIES 
Nuclear hydrogen power stations, 3:14614 
HYDROGEN PRODUCTION/PARTIAL OXIDATION 
PROCESSES 
Process for generating synthesis gas (Patent), 3:14182 
HYDROGEN PRODUCTION/RESEARCH PROGRAMS 
Hydrogen generation process. Final report (Hybrid electrolytic- 
thermochemical process based on electrolysis of sulfurous acid), 
3:14175 (FE-2262-15) 
HYDROGEN PRODUCTION/STEAM REFORMER 
PROCESSES 
1.5 kW indirect methanol-air fuel cell power plant, 3:15250 
Hydrocarbon fuel conditioner for a 1.5 kW fuel cell power plant, 
3:15261 





HYDROGEN PRODUCTION/STEAM-IRON PROCESS 


HYDROGEN PRODUCTION/STEAM-IRON PROCESS 
Coal conversion and utilization. 1976 technical report, 3:13621 
(ERDA-77-86) 
Coal technology program. Progress report, September 1977, 
3:13654 (ORNL/TM-6104) 
HYDROGEN PRODUCTION/TECHNOLOGY ASSESSMENT 
Energy storage technology, 3:14935 
HYDROGEN PRODUCTION/THERMOCHEMICAL 
PROCESSES 
Hydrogen generation process. Final report (Hybrid electrolytic- 
thermochemical process based on electrolysis of sulfurous acid), 
3:14175 (FE-2262-15) 
Method for hydrogen production by way of a thermochemical 
cyclic process (Patent), 3:14177 
Nuclear hydrogen power stations, 3:14777 
Process of hydrogen production from water (Patent), 3:14178 
HYDROGEN SILICATES 
See SILICIC ACID 
HYDROGEN STORAGE 
See also HYDROGEN-BASED ECONOMY 
TANKS 
Materials stability and compatibility in energy storage systems, 
3:14937 
Method and device for the accumulation of a gas, especially 
hydrogen, on a low-temperature adsorber substance (Patent), 
3:14189 
HYDROGEN STORAGE/HYDRIDES 
Metal hydrides for energy storage, 3:14185 
HYDROGEN STORAGE/IRON HYDRIDES 
Hydrogen production, storage, and conversion for electric utility 
and transportation applications, 3:14186 
HYDROGEN STORAGE/PALLADIUM HYDRIDES 
Extractor for hydrogen gas (Patent), 3:14184 
HYDROGEN STORAGE/TANKS 
Development and validation of purged thermal protection systems 
for liquid hydrogen fuel tanks of hypersonic vehicles, 3:14187 
(N-77-25455 
HYDROGEN STORAGE/TECHNOLOGY ASSESSMENT 
Energy storage technology, 3:14935 
HYDROGEN STORAGE/TITANIUM HYDRIDES 
Hydrogen production, storage, and conversion for electric utility 
and transportation applications, 3:14186 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES/ADSORPTION 
Process for preparing a gas desulfurization sorbent (Patent), 
3:13937 
HYDROGEN SULFIDES/REMOVAL 
Coal technology program. Progress report, September 1977, 
3:13654 (ORNL/TM-6104) 
Gas cleanup systems for application to the MERC stirred/fixed 
bed gasifier, 3:13624 (FE-1263-13) 
Process for desulfurization of coke oven gas (Patent), 3:13609 
HYDROGENATION/CATALYSTS 
Coal liquefaction process (Patent), 3:13704 
Hydrogenation process employing a zinc promoted catalyst 
(Patent), 3:13607 
HYDROGEN-BASED ECONOMY 
Hydrogen as energy carrier. Future possibilities in the 
Netherlands. A summary, 3:14173 (N-76-24722) 
Hydrogen economy and the chemist (Role of chemistry), 3:14769 
HYDROGEN-BASED ECONOMY/SAFETY ENGINEERING 
Safety aspects of hydrogen technology, 3:14192 
HYDROMAGNETIC WAVES 
Stability of plane parallel flows in a magnetized plasma, 3:16212 
(N-77-21971) 
HYDRONIUM IONS 
See OXONIUM IONS 
HYDROXY ACIDS 
(For CARBOXYLIC ACIDS only.) 
See also CITRIC ACID 
RHODAMINES 
HYDROXY ACIDS/CRYSTAL STRUCTURE 
Molecular and crystal structure of squaric acid (3,4-dihydroxy-3- 
poo 1,2-dione) at 121 °C: A neutron diffraction study, 
15581 
HYDROXYUREA/BIOLOGICAL EFFECTS 
Modulation of graft-versus-host (GvH) disease in the rat; effect of 
hydroxyurea on the mixed lymphocyte reaction and graft- 
versus-host reactivity, 3:15948 
HYGAS PROCESS/DEMONSTRATION PLANTS 
Pipeline gas from coal-hydrogenation (IGT hydrogasification 
process). Project 9000 monthly status report, August 1-31, 1977, 
3:13647 (FE-2434-18) 
HYGAS PROCESS/PILOT PLANTS 
Coal conversion and utilization. 1976 technical report, 3:13621 
(ERDA-77-86) 
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Pipeline og from coal-hydrogenation (IGT hydrogasification 
rocess). Project 9000 monthly status report, August 1-31, 1977, 
5 13647 (FE- 3434-18) 
HYPERGEOMETRIC FUNCTIONS 
Symmetry and separation of variables (Book), 3:16183 
HYPOXIA 
See ANOXIA 


IAEA SAFEGUARDS 
International safeguards, 3:14153 
ICELAND/VOLCANIC REGIONS 
Stress measurements in Iceland, 3:14365 
IDAHO/ENERGY FACILITIES 
Energy plant a - islation (a current appraisal for Idaho), 
3.18332 (PB-26 
IDAHO/GEOTHERMAL POWER PLANTS 
Geothermal energy development. Hearings of the Subcommittee 
on energy research and water resources, Committee on Interior 
and Insular Affairs, U.S. Senate, 17 October 1975, 3:14407 
IDAHO/RADIATION MONITORING 
Need for radiation controls in the phosphate and related 
industries, 3:15876 
IDAHO CHEMICAL PROCESSING PLANT/RADIOACTIVE 
WASTE MANAGEMENT 
Alternatives for long-term management of defense high-level 
radioactive waste: Idaho Chemical Processing Plant, Idaho 
Falls, Idaho, 3:14054 (ERDA-77-43) 
IDAHO NATIONAL ENGINEERING LABORATORY/ 
RADIOACTIVE WASTE STORAGE 
Transport, handling, and interim storage of intermediate-level 
transuranic waste at the INEL, 3:14121 (TREE-1172) 
IDAHO NATIONAL ENGINEERING LABORATORY/ 
WASTE TRANSPORTATION 
Transport, handling, and interim storage of intermediate-level 
transuranic waste at the INEL, 3:14121 (TREE-1172) 
IGNEOUS ROCKS 
See also ANORTHOSITES 
BASALT 
GRANITES 
GRANODIORITES 
LAVA 


MAGMA 
PERIDOTITES 
TUFF 


VOLCANIC ROCKS 
IGNEOUS ROCKS/CHEMICAL COMPOSITION 
Heat generation in the Coast Range Complex and other areas of 
British Columbia, 3:14366 
IGNEOUS ROCKS/COMPRESSION STRENGTH 
Dynamic characteristics of rocks under high temperatures, 
:16067 


IGNEOUS ROCKS/ELECTRIC CONDUCTIVITY 
Electrical conductivity of basic and ultrabasic rocks as function of 
temperature to 1500°C, 3:14430 
IGNEOUS ROCKS/MECHANICAL PROPERTIES 
Dynamic characteristics of rocks under high temperatures, 


3:16067 
IGNEOUS ROCKS/PERMEABILITY 
Delineation of flow channels in crystalline rock using different 
radioactive tracers, 3:14429 
IGNEOUS ROCKS/RHEOLOGY 
Dynamic characteristics of rocks uader high temperatures, 
3:16067 
IGNEOUS ROCKS/TENSILE PROPERTIES 
a characteristics of rocks under high temperatures, 
16067 
IGT WASTE PROCESS 
See BIOGAS PROCESS 
ILLINOIS/BLACK SHALES 
Characterization and analysis of Devonian shales as related to 
release of gaseous hydrocarbons, 3:13956 (ORO-5205-4) 
ILLINOIS/COAL INDUSTRY 
Report to the Governor on manpower needs of the Illinois Basin 
coal industry. Final report, 3:13760 (PB-268912) 
ILLINOIS/NATURAL GAS DEPOSITS 
Characterization and analysis of Devonian shales as related to 
release of gaseous hydrocarbons, 3:13956 (ORO-5205-4) 
ILLINOIS/WASTE DISPOSAL 
Chicago’s new refuse disposal installation, 3:15372 
IMAGE CONVERTERS 
High-speed electron-optical image converters for studying laser 
radiation with picosecond and femtosecond time resolution, 
3:15825 (UCRL-Trans-11271) 
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IMAGE PROCESSING 
Digital image processing (Book), 3:16330 
Mathematical methods for processing images obtained in 
ultrahigh-speed electron-optical recording, 3:15826 (UCRL- 
Trans-11273) 
IMAGE PROCESSING/ALGORITHMS 
Sectioning in image processing, 3:16314 (LA-UR-77-2590) 
Uniformly redundant arrays, 3:16315 (LA-UR-77-2683) 
IMAGE PROCESSING/COMPUTER CODES 
ORIS: the Oak Ridge Imaging System operation's manual, 3:16316 
(ORNL/TM-5875/V2) 
IMAGE PROCESSING/DIGITAL FILTERS 
Kalman filtering in two dimensions, 3:16326 
IMIDAZOLES/BIOLOGICAL EFFECTS 
Localization of ion-selective pumps and paths in the plasma 
membranes of turtle bladders, 3:15960 
IMMUNE REACTIONS 
Graft-versus-leukemia, donor selection for adoptive 
immunotherapy in mice (Gamma radiation), 3:15975 
Immunologic approach to cell cycle analysis of the stem cell 
(Rabbits), 3:15936 
IMMUNE REACTIONS/BIOLOGICAL MODELS 
E(AkR)-leukemia as murine model of human acute lymphoid 
leukemia for immunotherapy trials, 3:15950 
IMMUNE REACTIONS/BIOLOGICAL RADIATION EFFECTS 
Mechanism of donor to host tolerance in rat bone marrow 
chimeras (Gamma radiation), 3:15993 
IMPERIAL VALLEY/GEOTHERMAL ENERGY 
Interdisciplinary approach to geothermal development, 3:14355 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPULSE 
See PULSES 
IN CORE INSTRUMENTS 
(See also specific instruments.) 
See also REACTOR INSTRUMENTATION 
IN CORE INSTRUMENTS/DESIGN 
Nuclear reactor (Patent), 3:14867 
INCINERATORS/AIR POLLUTION CONTROL 
Incinerating wastes in a way not harmful to the environment and 
recovering heat energy, 3:15387 
INCINERATORS/FEASIBILITY STUDIES 
Industrial steam from the burning of municipal solid waste, 
15344 
INCINERATORS/HEAT RECOVERY 
Incinerating wastes in a way not harmful to the environment and 
recovering heat energy, 3:15387 
Modular incinerator energy recovery systems: the Siloam Springs 
experience, 3:15374 
INCINERATORS/OPERATION 
Modular incinerator energy recovery systems: the Siloam Springs 
experience, 3:15374 
INCINERATORS/PERFORMANCE TESTING 
TRU waste cyclone drum incinerator and treatment system: 
January-March 1977, 3:14073 (MLM-MU-77-64-0004) 
INCOLOY 800/TENSILE PROPERTIES 
Materials technology for coal-conversion processes. Eleventh 
quarterly report, April-June 1977, 3:13617 (ANL-77-62) 
INCONEL 671/TENSILE PROPERTIES 
Materials technology for coal-conversion processes. Eleventh 
quarterly report, April-June 1977, 3:13617 (ANL-77-62) 
INCONEL X750/ELASTICITY 
Effect of temperature on the elastic-plastic fracture toughness 
behavior of Inconel X-750, 3:15457 (HEDL-TME-77-65) 
INCONEL X750/FRACTURE PROPERTIES 
Effect of temperature on the elastic-plastic fracture toughness 
behavior of Inconel X-750, 3:15457 (HEDL-TME-77-65) 
INCONEL X750/PLASTICITY 
Effect of temperature on the elastic-plastic fracture toughness 
behavior of Inconel X-750, 3:15457 (HEDL-TME-77-65) 
IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
INDIANA/BLACK SHALES 
Characterization and analysis of Devonian shales as related to 
release of gaseous hydrocarbons, 3:13956 (ORO-5205-4) 
INDIANA/NATURAL GAS DEPOSITS 
Characterization and analysis of Devonian shales as related to 
release of gaseous hydrocarbons, 3:13956 (ORO-5205-4) 
INDIANA/PUBLIC UTILITIES 
Rules and regulations of service for gas public utilities in Indiana, 
3:15154 (PB-268641) 
INDIUM ALLOYS/PHYSICAL PROPERTIES 
Investigation of low-alloyed alloys of indium with gold, 3:15500 
(UCRL-Trans-11276) 
INDIUM SELENIDES/CHEMICAL VAPOR DEPOSITION 
Improved semiconductors for photovoltaic solar cells. Second 
quarterly progress report, September 18, 1976-December 18, 
1976 (CulnSez), 3:14233 (DSE/2459-2) 
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INDIUM SELENIDES/ELECTRICAL PROPERTIES 

Improved semiconductors for photovoltaic solar cells. Second 
quarterly progress report, September 18, 1976-December 18, 
1976 (CulnSez), 3:14233 (DSE/2459-2) 

INDUSTRIAL PLANTS 
See also DEMONSTRATION PLANTS 
WASTE PROCESSING PLANTS 
Heat and feed recovery, 3:15356 
INDUSTRIAL PLANTS/AIR POLLUTION 

Air conservation, 3:15719 (PB-269064-T/SL) 

INDUSTRIAL PLANTS/AIR POLLUTION CONTROL 

Conversion of SO2-rich gas. Operational experience with the 
conversion of SO2-rich gas from a flue gas desulphurisation 
plant to elementary sulphur, 3:15369 

Optimization of Claus process plants, 3:15379 

INDUSTRIAL PLANTS/DAMAGE 

Industrial equipment survival/recovery feasibility program during 

event DICE THROW. Final report, 3:15836 (AD-A-042808) 
INDUSTRIAL PLANTS/DUSTS 
IR analyses of the soluble airborne dust substances at places of 
work in coking plants, 3:13857 
INDUSTRIAL PLANTS/ENERGY ANALYSIS 
Process energy a and optimization in international 
projects, 3:1522 
INDUSTRIAL PLANTS/ENERGY CONSERVATION 

Development of an industry-government cooperative energy- 
conservation program: Phase II. Project 8993 cumulative 
monthly status report, June 1-September 30, 1977, 3:15331 
(COO/4289-1) 

Energy saving by valves, 3:15352 

INDUSTRIAL PLANTS/ENERGY SUPPLIES 

Energy dilemma of Puerto Rico, 3:15145 

INDUSTRIAL PLANTS/FLUE GAS 

Operating experience with a large industrial double-alkali flue gas 
desulfurization system, 3:15873 

Technical processes for the desulfurization of waste gases and 
fuels, 3:15720 

INDUSTRIAL PLANTS/FURNACES 

Coal-oil slurries as a device to conserve fuel oil in existing 

industrial furnaces, 3:15343 
INDUSTRIAL PLANTS/GASEOUS WASTES 

Bahco process, 3:15726 

Catalyst for the removal of nitrogen oxides from waste gas and 
method for its use (Patent), 3:14546 

Flaekt-Boliden process, 3:14552 

Flue gas desulfurization according to the Wellman-Lord process, 
3:15727 

Further technical processes for the gas desulfurization, 3:15729 

Lurgi-Italsider process for the desulfurization of waste gas from 
sintering, 3:15725 

Method for the removal of nitrogen oxides from waste gases 
(Patent), 3:15715 

Mitsubishi-Jecco process, 3:14551 

New results for the Shell/UOP and IFP flue gas desulfurization 
process, 3:15728 

Removing SO2 from waste gases from chemical plants with the 
aim of sulfur recycling, 3:15730 

Waste gas desulfurization processes, 3:15721 

INDUSTRIAL PLANTS/HEAT RECOVERY 

Industrial applications study. Volume V. Bibliography of relevant 
literature. Final report, 3:15354 (COO-2862-5) 

Industrial applications study. Volume III. Technology data base 
evaluation of waste recovery systems. Final report, 3:15355 
(COO/2862-3) 

Waste heat gas turbine power plant in coking plants with and 
without preheating of coking coal (Patent), 3:15358 

INDUSTRIAL PLANTS/POWER GENERATION 

Industrial-utility colocation for integrated process heat and power, 

14532 


Systematic approach to the economic selection of design 
parameters for an integrated industrial power plant, 3:14515 
INDUSTRIAL PLANTS/PROCESS HEAT 
Industrial-utility colocation for integrated process heat and power, 
3:14532 
Modular incinerator energy recovery systems: the Siloam Springs 
experience, 3:15374 
Systematic approach to the economic selection of design 
parameters for an integrated industrial power plant, 3:14515 
INDUSTRIAL PLANTS/SCRUBBERS 
Bahco process, 3:15726 
Operating experience with a large industrial double-alkali flue gas 
desulfurization system, 3:15873 
INDUSTRIAL PLANTS/SITE SELECTION 
ean colocation for integrated process heat and power, 
14532 
INDUSTRIAL PLANTS/WASTE HEAT 
Practical examples of profitable environmental protection: 
recovery of heat and raw materials, 3:15357 
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INDUSTRIAL PLANTS/WASTE HEAT UTILIZATION 
Industrial applications study. Volume III. Technology data base 
evaluation of waste recovery systems. Final report, 3:15355 
(COO/2862-3) 
INDUSTRIAL WASTES 
See also REFUSE DERIVED FUELS 
INDUSTRIAL WASTES/ENERGY SOURCES 
Hazardous wastes and energy recovery, 3:15233 
INDUSTRIAL WASTES/TRACER TECHNIQUES 
Investigation of the effectiveness of oil separators using isotope 
tracer techniques, 3:15373 
INDUSTRY 
See also CHEMICAL INDUSTRY 
COAL INDUSTRY 
DEVELOPING COUNTRIES 
FURNITURE INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
PAPER INDUSTRY 
PETROLEUM INDUSTRY 
SYNTHETIC FUELS INDUSTRY 
INDUSTRY/AIR POLLUTION 
Economic aspects of imposed air standards, 3:15085 
INDUSTRY/CO-GENERATION 
Evaluation of secondary energy in the case of power-heat 
coupling, 3:15110 
INDUSTRY/ECONOMETRICS 
Econometrics of joint production: another approach, 3:15067 
INDUSTRY/ENERGY CONSERVATION 
Energy saving. A system for limiting and optimizing the capacity 
requirements of power supply in process engineering, 3:15351 
Stoking the fires of the save-it campaign, 3:15333 
INDUSTRY/ENERGY CONSUMPTION 
Process energy evaluations and optimization in international 
rojects, 3:15225 
INDUSTRY/ENERGY SOURCES 
ROEMMC Burner: high-ash solid-fuel combustion system, 


3:14216 
INDUSTR Y/FUEL CONSUMPTION 
Influence of climate on industry's energy consumption, 3:15340 
(STU-75-6768) 
INDUSTRY/GOVERNMENT POLICIES 
Role of foreign governments in the energy industries, 3:15153 
(FEA/M-77/368) 
INDUSTRY/HEAT RECOVERY 
Industrial applications study. Volume V. Bibliography of relevant 
literature. Final report, 3:15354 (COO-2862-5) 
INDUSTRY/HEAT RECOVERY EQUIPMENT 
Application of heat pumps in industry for heat recovery. Seminar 
of the Ist July, 1976, 3:15361 
INDUSTRY/POLLUTION CONTROL 
Pollution control costs in industry: an economic study (Book), 
3:15083 
INDUSTRY/REGULATIONS 
— versus subsidies in the economic theory of regulation, 
:15070 
INDUSTRY/WASTE HEAT UTILIZATION 
Industry and district heating supply - possibilities of a partnership, 
3:15360 
INFORMATION CENTERS 
Software package as an information center product (Activities of 
Argonne Code Center), 3:16332 (CONF-770993-1) 
INFORMATION RETRIEVAL/ALGORITHMS 
User-directed data base design, 3:16336 (UCRL-80178) 
INFORMATION SYSTEMS 
Systems study for initial development of a laboratory records 
information system, 3:16334 (ORNL/TM-6090) 
INFORMATION SYSTEMS/PROGRAMMING 
PLI Fortran programming for uranium data bases at LASL, 
3:16333 (LA-UR-77-2023) 
INFORMATION THEORY 
Theory of information and coding. A mathematical framework for 
communication (Book), 3:16329 
INFRARED RADIATION/ABSORPTION 
Absorption of thermal radiation by layers of condensed gases, 
3:16117 (LA-tr-77-59) 
INFRARED SURVEYS/MEASURING INSTRUMENTS 
Method for identifying anomalous terrestrial heat flows, 3:14372 
INFRARED SURVEYS/MEASURING METHODS 
Method for identifying anomalous terrestrial heat flows, 3:14372 
INFRARED THERMOGRAPHY/INFRARED 
SPECTROMETERS 
Measuring energy losses. Mobile infrared measuring system 
— now being tried, concepted for use in communities, 
3152 
INHIBITORS (CORROSION) 
See CORROSION INHIBITORS 
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INHOMOGENEOUS PLASMA/KINETIC EQUATIONS 
Kinetic description of ponderomotive effects in a plasma, 3:16206 
INJECTION WELLS/FRACTURING 
Research and development of recharging mechanism of hot water, 
3:14416 
INJECTION WELLS/HYDROLOGY 
Research and development of recharging mechanism of hot water, 
3:14416 
INORGANIC COMPOUNDS/THERMODYNAMIC 
PROPERTIES 
Handbook of thermodynamic tables and charts (Book), 3:15424 
INOSITOLS 
Effects of neomycin on polyphosphoinositides in inner ear tissues 
and monomolecular films, 3:16026 
IN-SITU COMBUSTION/HEAT RECOVERY 
Extraction from — coal deposits (Patent), 3:13661 
IN-SITU GASIFICATIO 
Combined process for underground gasification (Patent), 3:13670 
Extraction from underground coal deposits (Patent), 3:13661 
Process of underground gasification (Patent), 3:13682 
Underground gasification of coal using a pulsating gas flow, 


3:13671 
IN-SITU GASIFICATION/LASER DRILLING 
Method for in situ gasification of a subterranean coal bed (Patent), 


3:13665 
IN-SITU GASIFICATION/RESEARCH PROGRAMS 
New equipment for underground coal gasification, 3:13668 
(ORNL -tr-4447) 
IN-SITU GASIFICATION/REVERSE COMBUSTION 
Cyclic flow underground coal gasification process (Patent 
application; cyclic reversals of flow direction), 3:13676 
IN-SITU GASIFICATION/WASTE HEAT UTILIZATION 
Method of waste heat utilization in underground gasification 
(Patent), 3:13669 
INSOLATION/COMPUTER CALCULATIONS 
Automated insolation calculations for rooms with allowance for 
various shading factors, 3:14229 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTEGRALS 
Elliptic integrals of the first kind ({(VP)~', where P is polynomial 
of degree <5), 3:16328 
INTERFEROMETERS/USES 
Remote seismic detection by laser interferometer for mining 
eophysics and tunneling operations, 3:15828 
INTERMEDIATE BTU GAS/ENERGY TRANSPORT 
Industrial fuel gas distribution costs study (Transmission cost of 
various flows of intermediate BTU gas 25 miles in optimum pipe 
size at 25 psig pressure), 3:13812 (TID-27769) 
INTERMEDIATE BTU GAS/PRODUCTION 
Process of underground SS (Patent), 3:13682 
INTERMEDIATE BTU GAS/USES 
Coal gas tested for iron ore pelletizing, 3:13728 
INTERMEDIATE MASS NUCLEI/ENERGY LEVELS 
Shell-model origins of collective effects in light- and medium- 
weight nuclei (Preliminary results), 3:16150 (CONF-770977-1) 
INTERMEDIATE MASS NUCLEI/HEAVY ION REACTIONS 
Microscopic-macroscopic features in fusion reactions involving 
light systems, 3:16148 (CONF-770927-3) 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
INTERNAL COMBUSTION ENGINES/AFTERBURNERS 
Reactor for thermal treatment of the exhaust of internal 
combustion engines (Patent), 3:15416 
INTERNAL COMBUSTION ENGINES/EXHAUST GASES 
Device for the purification of waste gases of combustion engines 
(Patent), 3:15415 
Equipment for the generation of a fuel-air mixture for internal 
combustion engines (Patent), 3:15409 
Reactor for thermal treatment of the exhaust of internal 
combustion engines (Patent), 3:15416 
INTERNAL COMBUSTION ENGINES/FUEL INJECTION 
SYSTEMS 
Device for the regulation of the quantity and the composition of a 
pert mixture to be sucked by an internal combustion engine, 
| 
Equipment for the generation of a fuel-air mixture for internal 
combustion engines (Patent), 3:15409 
Method and device for the production of hydrogen (Patent), 
3:14183 
INTERNAL COMBUSTION ENGINES/FUEL SYSTEMS 
Arrangement for the reduction of the petrol consumption of an 
engine with carburettor (Patent), 3:15408 
Charged internal combustion engine (Patent), 3:15410 
Equipment and method for the saving of fuel (Patent), 3:15411 
Process and equipment for the addition of additional liquids in 
internal combustion engines (Patent), 3:15421 
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INTERNAL COMBUSTION ENGINES/FUELS 
System for fuel supplementation (Patent; H2 and O2 produced 
during charging used to supplement air/fuel mixture in IC 
engine), 3:14968 
INTERNAL COMBUSTION ENGINES/HYDROGEN 
GENERATORS 
Method and device for the production of hydrogen (Patent), 
3:14183 
INTERNAL COMBUSTION ENGINES/ON-LINE 
MEASUREMENT SYSTEMS 
Computer-aided evaluation of combustion investigations, 3:15412 
INTERNAL IRRADIATION/RADIATION DOSES 
Comments on ‘Estimate of natural internal radiation dose to man’, 
3:15996 
INTERNATIONAL ENERGY AGENCY/ENERGY POLICY 
Economical use of energy, 3:15165 
Topical questions of international energy policy, 3:15161 
INVERTERS/DESIGN 
Low-cost, lightweight inverter for efficient power conversion 
from low voltage dc power sources (0.5 to 5 kW units for fuel 
cells), 3:15262 
INVERTERS/ECONOMICS 
Power conversion equipment: a key component in new power 
system generation and storage concepts, 3:14535 
INVERTERS/FEASIBILITY STUDIES 
Power conversion equipment: a key component in new power 
system generation and storage concepts, 3:14535 
IN-VESSEL HEAT EXCHANGERS/DESIGN 
Heat exchanger with steam overheating (Patent; WWER), 3:14690 
IODIDES/CRYSTAL STRUCTURE 
Ferrocenylmethylpyridinium iodide, 3:15565 
IODINE/RADIOACTIVE WASTE PROCESSING 
Process for decontaminating gas containing radioactive iodine 
(Patent), 3:14080 
IODINE/REMOVAL 
Organic iodine removing means (Patent), 3:14097 
IODINE 131/ADSORPTION 
Removal of radioactive iodine and methyl iodide by use of silver- 
impregnated resin, 3:14082 
IODINE FLUORIDES/INFRARED SPECTRA 
Predictions of infrared intensities for some halogen pentafluoride 
molecules, 3:15560 
ION BEAMS/BEAM NEUTRALIZATION 
Plasma production and flow in negative ion beams, 3:16209 
(UCRL-80099) 
ION SOURCES 
See also NEUTRAL BEAM SOURCES 
PENNING ION SOURCES 
ION SOURCES/ATOM COLLISIONS 
Fundamental atomic collisional processes in negative ion sources 
for H~, 3:16102 (CONF-770940-10) 
ION SOURCES/BEAM TRANSPORT 
Negative beam generation, transport, and acceleration, 3:16282 
(UCRL-79728) 
ION SOURCES/CHARGE EXCHANGE 
Negative beam generation, transport, and acceleration, 3:16282 
(UCRL-79728) 
ION SOURCES/HOLLOW CATHODES 
Long-life cathode for the Berkeley-type ion source, 3:16281 
(UCRL-79705) 
ION SOURCES/MODULATION 
Development and use of 60 kV, and 150 kV floating deck 
modulators for high voltage protection of multi-megawatt ion 
beam accelerators, 3:16254 (CONF-77 1029-67) 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONOSPHERE/DISTURBANCES 
Ionospheric holes and equatorial spread-F: chemistry and 
transport. Memorandum report, 3:16089 (AD-A-042882) 
Numerical modeling of aurora Volume I of the calendar year 1975 
annual report to the Defense Nuclear Agency. Interim report, 
3:16090 (AD-A-043259) 
IONS/IONIZATION 
X alpha calculation of transition energies in multiply ionized 
atoms. Memorandum report, 3:16118 (AD-A-043091) 
IRIDIUM ALLOYS 
See also IRIDIUM BASE ALLOYS 
IRIDIUM ALLOYS/FRACTURE PROPERTIES 
Development and characterization of an improved Ir-0.3% W 
alloy for space radioisotopic heat sources, 3:15461 (ORNL- 
90 
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IRIDIUM BASE ALLOYS/FERMI LEVEL 
Magnetoresistance of UIrs and UGes to 220 kG, 3:15484 
IRIDIUM BASE ALLOYS/MAGNETORESISTANCE 
Magnetoresistance of UIrs and UGes to 220 kG, 3:15484 
IRON/BIOLOGICAL ACCUMULATION 
Frequency distributions of trace metal concentrations in five 
freshwater fishes, 3:16021 


JAPAN/GEOLOGY 


IRON/CHEMICAL ANALYSIS 
Mercury contents in Hot Springs, Hakone Volcano, 3:14385 
IRON/X-RAY FLUORESCENCE ANALYSIS 
Comparison of minimum detectable limits among x-ray 
spectrometers, 3:15868 
TRON 57/MOESSBAUER EFFECT 
Information on the electronic structure of metals and alloys from 
the hyperfine structure of mossbauer spectra, 3:15499 (N-77- 
25981) 
IRON ALLOYS 
See also INCONEL X750 
STEELS 
IRON ALLOYS/CRYSTAL STRUCTURE 
Crystal structures of ternary compounds in the systems Ti(V)- 
Fe(Co,Ni)-Sn(Sb), 3:15454 (SAND-77-6019) 
IRON COMPLEXES 
See also FERROCENE 
IRON COMPLEXES/CRYSTAL STRUCTURE 
Ferrocenylmethylpyridinium iodide, 3:15565 
IRON ORES/PELLETIZING 
Coal gas tested for iron ore pelletizing, 3:13728 
TRON-AIR BATTERIES/COMPARATIVE EVALUATIONS 
Federal battery program for transportation uses, 3:15000 
IRON-NICKEL BATTERIES/COMPARATIVE EVALUATIONS 
Federal battery program for transportation uses, 3:15000 
IRON-NICKEL BATTERIES/EFFICIENCY 
Investigating the energy parameters of a battery in a drive system 
with pulse regulation of speed, 3:14993 
IRON-NICKEL BATTERIES/OPERATION 
Investigating the energy parameters of a battery in a drive system 
with pulse regulation of speed, 3:14993 
IRON-NICKEL BATTERIES/PERFORMANCE 
Nickel battery systems for electric vehicles (50 to 70 Wh/kg), 
3:14999 
IRRADIATION DEVICES/DESIGN 
Multi-head irradiation device using one microwave generator 
(Patent), 3:14166 
ISAR REACTOR/REACTOR COMMISSIONING 
Kernkraftwerk Isar. Nuclear start-up and operation, 3:14625 
ISX TOKAMAK/ECR HEATING 
Program plan for electron cyclotron heating experiments on the 
ISX tokamak, 3:16190 (ORNL/TM-6011) 
ISX TOKAMAK/MAGNETIC FIELD CONFIGURATIONS 
Magnetic field computations for ISX using GFUN-3D, 3:16240 
(CONF-77 1029-69) 
ITALY/PETROLEUM DEPOSITS 
Petroleum deposit Malossa. The first hydrocarbon exploitation 
from the deep mesozoicum beneath the Po-Valley, 3:13871 


JAERI 
(Japanese Atomic Energy Research Institute.) 
JAERI/HTGR TYPE REACTORS 
Annual report and account of the Japan Atomic Energy Research 
Institute, for fiscal 1975, 3:14609 
JAERI/REACTOR SAFETY 
Annual report and account of the Japan Atomic Energy Research 
Institute, for fiscal 1975, 3:14609 
JAERI/THERMONUCLEAR DEVICES 
Annual report and account of the Japan Atomic Energy Research 
Institute, for fiscal 1975, 3:14609 
JAPAN/ATOMIC ENERGY LAWS 
Views on reform and strengthening of the nuclear energy 
administrative structure, 3:14758 
JAPAN/BWR TYPE REACTORS 
— water reactor taking root in the world and the problems, 
3:14639 
JAPAN/ELECTRICAL SURVEYS 
Underground temperature distribution in Kitayuzawa District in 
Hokkaido, 3:14370 
JAPAN/ENERGY POLICY 
oe domestic enrichment capacity is emphasized. Interim 
report of AEC Nuclear Fuel Cycle Committee, 3:15100 
Nuclear power program and its issues, 3:14616 
Report of the Experts’ Committee on Advanced Power Reactor 
Development on measures of the development, 3:14612 
JAPAN/ENERGY SOURCES 
Present status and projects of energy resources of Japan, 3:15093 
JAPAN/FORMED COKE PROCESSES 
Development and status of partial briquetting of the coal to be 
charged for conventional coking in Japan, 3:13592 
JAPAN/GEOLOGY 
~~ —_ in the north-western part of Gunma Prefecture, 
3:14364 
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JAPAN/GEOTHERMAL SYSTEMS 
Alteration of rocks by geothermal activities in Satsuma Iwao-jima 
Island, Kagoshima Prefecture, Japan, 3:14435 
JAPAN/GROUND WATER 
Hydrological aspect of two newly drilled wells in Hadano basin, 
3:14367 
JAPAN/HEAT FLOW 
Relationship between the distributions of the rates of heat 
discharge by hot water and the basemental rocks in Green Tuff 
Region (Cenozoic Volcanotectonic Province in Japan), 3:14362 
Underground temperature distribution in Kitayuzawa District in 
Hokkaido, 3:14370 
JAPAN/HOT SPRINGS 
Hot springs in the north-western part of Gunma Prefecture, 
3:14364 
JAPAN/LIQUEFIED PETROLEUM GASES 
LPG, its future role: some notes on the Japanese market, 3:13985 
JAPAN/MINERAL SPRINGS 
Mineral waters of eastern Tanzawa Mountains, 3:14386 
JAPAN/NUCLEAR INDUSTRY 
Problems of nuclear industry in Japan, 3:14619 
Views on reform and strengthening of the nuclear energy 
administrative structure, 3:14758 
JAPAN/NUCLEAR POWER 
Nuclear power program and its issues, 3:14616 
Report of the Experts’ Committee on Advanced Power Reactor 
Development on measures of the development, 3:14612 
JAPAN/NUCLEAR POWER PLANTS 
Nuclear program controversy, 3:14608 
JAPAN/POWER GENERATION 
Past changes and trends of fuel for generation of electricity, 
3:15221 
JAPAN/PWR TYPE REACTORS 
Light water reactor taking root in the world and the problems, 
3:14639 
JAPAN/RADIOACTIVE WASTE MANAGEMENT 
AEC sets basic policy line on treatment and disposal of 
radioactive waste, 3:14068 
Research and development program of the radioactive wastes 
management, 3:14069 
JAPAN/THERMAL WATERS 
Continuous observation of temperature and water-level in Hakone 
Volcano, 1975, 3:14381 
Mercury contents in Hot Springs, Hakone Volcano, 3:14385 
Relationship between the distributions of the rates of heat 
discharge by hot water and the basemental rocks in Green Tuff 
Region (Cenozoic Volcanotectonic Province in Japan), 3:14362 
JAPAN/VOLCANOES 
Feasibility study of measuring technique for volcanic smoke 
energy, 3:14373 
Relation between magnitude and duration time of earthquakes at 
Hakone Volcano Observatory, 3:16054 
Seismometrical observation in the Hakone Volcano, 1975, 3:16053 
JAPAN ATOMIC ENERGY RESEARCH INSTITUTE 
See JAERI 
JAPANESE ATOMIC ENERGY RESEARCH INSTITUTE 
See JAERI 
JEMEZ MOUNTAINS/VOLCANIC ROCKS 
Petrologic study of lithic fragments in the bandelier tuff, 3:14359 
JET ENGINE FUELS/STABILITY 
Thermal stability of some aircraft turbine fuels derived from oil 
shale and coal, 3:14018 (N-77-25345) 
JET MODEL/ELECTRON-POSITRON INTERACTIONS 
Simple quantum-chromodynamics prediction of jet structure in 
e* e~ annihilation, 3:16134 
JETS/TRAJECTORIES 
Buoyant jets discharging nonvertically into a uniform, quiescent 
ambient: a finite-difference analysis and turbulence modeling, 
3:16121 
JOSEPHSON JUNCTIONS/ELECTRODES 
Josephson junction device having intermetallic in electrodes 
(Patent), 3:15625 
JOSEPHSON JUNCTIONS/USES 
Balanced superconductive transmission line using Josephson 
tunnelling devices (Patent), 3:15647 
Phase-to-pulse conversion circuits incorporating Josephson 
aoe and superconducting interconnection circuitry (Patent), 
:15630 
Superconductive logic circuit utilizing Josephson tunnelling 
devices (Patent), 3:15645 
Superconductive sensing circuit for providing improved signal-to- 
noise (Patent), 3:15629 
Supe-conductive circuit level converter (Patent), 3:15636 
JUICES 
See BEVERAGES 


ERA Vol. 3, No. 7 


K 


KANSAS/ENERGY PARKS 
Jeffrey Energy Center: design features, 3:15222 
KEK LINAC/BEAM MONITORING 
750 keV beam monitoring at the KEK, 3:15770 (AECL-5677) 
KEK LINAC/CAVITY RESONATORS 
Methods for calculating the field distribution in a proton linac 
cavity, 3:15759 (AECL-5677) 
KEK LINAC/OPERATION 
Operation of the KEK 20 MeV injector linac, 3:15748 (AECL- 
5677) 
KEK LINAC/PARTICLE BOOSTERS 
KEK preinjector accelerating column, 3:15768 (AECL-5677) 
Operation of KEK preinjector, 3:15769 (AECL-5677) 
KEK SYNCHROTRON/BEAM INJECTION 
750 keV beam line construction at the KEK, 3:15787 (AECL - 
5677) 
KELP 
See SEAWEEDS 
KENTUCKY/BLACK SHALES 
Characterization and analysis of Devonian shales as related to 
release of gaseous hydrocarbons, 3:13956 (ORO-5205-4) 
KENTUCK Y/NATURAL GAS DEPOSITS 
Characterization and analysis of Devonian shales as related to 
release of gaseous hydrocarbons, 3:13956 (ORO-5205-4) 
KERNKRA RK ISAR 
See ISAR REACTOR 
KERNKRAFTWERK PHILIPPSBURG-1 
See PHILIPPSBURG-1 REACTOR 
KERNKRAFTWERK STADE 
See STADE REACTOR 
KEROSENE/COMBUSTION PROPERTIES 
Alcohol fuel prospects, 3:14211 
KEROSENE/PHYSICAL PROPERTIES 
Alcohol fuel prospects, 3:14211 
KETONES 
See also ACETONE 
BENZOPHENONE 
KETONES/ENERGY TRANSFER 
High pressure study of the effect of viscosity on the quenching of 
naphthalene fluorescence by biacetyl, 3:15580 
KETONES/PHOTOCHEMISTRY 
Hydrogen-transfer and charge-transfer in photochemical 
reactions. Progress report, October 1, 1976-September 31, 1977, 
3:15593 (COO-3118-12) 
KIDNEYS 
See also TUBULES 
KIDNEYS/BIOCHEMICAL REACTION KINETICS 
Lead actions on sodium-plus-potassium-activated 
adenosinetriphosphatase from electroplax, rat brain, and rat 
kidney, 3:15932 
KILAUEA VOLCANO/COOLING 
Field measurements of apparent Curie temperatures in a cooling 
basaltic lava lake, Kilauea Iki, Hawaii, 3:16059 
KILAUEA VOLCANO/GRAVITY SURVEYS 
Temporal gravity variations associated with the November 1975 
deflation of Kilauea Volcano, 3:14375 
KILAUEA VOLCANO/MAGNETIC SUSCEPTIBILITY 
Field measurements of apparent Curie temperatures in a cooling 
basaltic lava lake, Kilauea Iki, Hawaii, 3:16059 
KILAUEA VOLCANO/PETROLOGY 
Petrology of deep drill hole, Kilauea Volcano, 3:14388 
KILAUEA VOLCANO/SEISMIC SURVEYS 
Seismic properties of a shallow magma reservoir in Kilauea Iki by 
active and passive experiments, 3:14374 
KINETICS EQUATION (REACTOR) 
See REACTOR KINETICS EQUATIONS 
KKI ISAR 
See ISAR REACTOR 
KKP-1 PHILIPPSBURG REACTOR 
See PHILIPPSBURG-1 REACTOR 
KKS REACTOR 
See STADE REACTOR 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KRUEMMEL REACTOR/CONTAINMENT BUILDINGS 
Shell technology in power plant construction, 3:14643 
KRYPTON/RADIOACTIVE WASTE PROCESSING 
Method of recovering krypton and xenon nuclides from waste 
gases (Patent), 3:14078 
KRYPTON 80/ISOTOPE SEPARATION 
Liquid-vapor isotope fractionation factors in argon-krypton binary 
mixtures, 3:15574 
KRYPTON 84/ISOTOPE SEPARATION 
Liquid-vapor isotope fractionation factors in argon-krypton binary 
mixtures, 3:15574 
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KRYPTON 85/DISTILLATION 
Method of controlling a distillatory coulumn in a liquefaction and 
distillation device for ooo rare gases (Patent), 3:14093 
KRYPTON 85/LIQUEFACTIO 
a process in separation eit of krypton gas (Patent), 
714094 
KRYPTON 85/SEPARATION PROCESSES 
Device for separating and concentrating rare gases containing 
krypton gas (Patent), 3:14095 
KRYPTON 86 REACTIONS/COULOMB EXCITATION 
Classical-limit S-matrix for heavy ion scattering (S matrix), 
3:16160 (LBL-5825) 
KRYPTON FLUORIDES/EMISSION SPECTRA 
Simulation of the bound-free KrF* emission spectra from reactive 
quenching of Kr(5s[3/2]2) and Kr(5s[3/2]:) atoms, 3:15561 


L 


LABYRINTH 
See AUDITORY ORGANS 
LAKES/CONTAMINATION 
Heavy-metal contamination by atmospheric fallout of several Flin 
Flon area lakes and the relation to fish populations, 3:15900 
LAKES/LIMNOLOGY 
Suspended sediments and related limnology of an alpine lake 
system. 2nd year end report, 1 June 1976-31 January 1977, 
3:15894 (RLO/2229/T 10-2) 
LAKES/SEDIMENTS 
Suspended sediments and related limnology of an alpine lake 
system. 2nd year end report, 1 June 1976-31 January 1977, 
3:15894 (RLO/2229/T 10-2) 
LAKES/THERMAL POLLUTION 
Economic impact study of proposed thermal discharge standard 
for Lake Newton. Final report, 3:14541 (PB-269251) 
LAMINOGRAPHY 
See TOMOGRAPHY 
LAMPF LINAC/ACCELERATOR FACILITIES 
Position-sensitive gas proportional chambers, 3:15816 (LA-UR-77- 
2438) 
LAMPF LINAC/BEAM BENDING MAGNETS 
LAMPF Line D fast deflector system, 3:15790 (LA-6748-MS) 
LAMPF LINAC/MAGNETIC SPECTROMETERS 
High Resolution Spectrometer (HRS) particle-identification 
system, 3:15791 (LA-6810) 
LAMPF LINAC/TARGETS 
Steady-state temperature and stress distributions of a proposed 
LAMPF pyrolytic graphite pion production target, 3:15802 
(LA-6936-MS) 
LAND LEASING 
Geothermal leasing practices, 3:14396 
Role of municipalities in geothermal resource development, 
3:14398 
LAND POLLUTION 
Lead in Glasgow street dirt and soil, 3:15881 
LAND POLLUTION/MONITORING 
Pollution caused by ammunition manufacturing (a bibliography 
with abstracts). Report for 1964-August 1977, 3:15845 (NTIS/ 
PS-77/0737) 
LAND RECLAMATION/MANAGEMENT 
Some perspectives on land restoration in the United States, 
3:15892 
LAND RECLAMATION/REVEGETATION 
Establishment, succession, and stability of vegetation on surface 
mined lands in eastern Montana. Annual progress report, March 
1, 1976-February 29, 1977, 3:15891 (RLO-2228-T3-1) 
LAND USE 
Conservation of space and energy through use of the subsurface 
by planned excavation and conversion of mined areas, 3:15124 
LAND USE/PLANNING 
Land use planning in surface mine areas (Prior to mining with 
input from public reactor), 3:13745 (CONF-771024-2) 
LAND USE/REGULATIONS 
Coastal resources management: institutions and programs (Book), 
3:15156 (PB-270194) 
LANDGARD PYROLYSIS SYSTEM/ENVIRONMENTAL 
EFFECTS 
Environmental impact of solid waste and biomass conversion-to- 
energy processes, 3:14268 
LANDSLIDES/SEISMIC DETECTION 
Microseismic detection of landslides, 3:15709 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
LAPLACE EQUATION/NUMERICAL SOLUTION 
Multipoles in cylindrical coordinates, 3:15570 


LATENT HEAT STORAGE/MATERIALS 


LASER FUSION REACTORS 
Optical gain at 1.06 xm in the neodymium chloride-aluminum 
chloride vapor complex, 3:15671 
LASER FUSION REACTORS/BEAM TRANSPORT 
Beam transport optics for laser fusion, 3:16298 (UCRL-80170) 
LASER FUSION REACTORS/OPTICAL SYSTEMS 
Beam transport optics for laser fusion, 3:16298 (UCRL-80170) 
LASER FUSION REACTORS/RAMAN EFFECT 
Stimulated Raman scatter in laser fusion target chambers, 3:16299 
(UCRL-80233) 
LASER FUSION REACTORS/RESEARCH PROGRAMS 
Laser Fusion Program. Progress report, October 1-December 31, 
1976, 3:16289 (LA-6834-PR) 
LASER FUSION REACTORS/USES 
Applications of laser fusion: feasibility and systems studies, 3:16291 
(LA-6834-PR) 
LASER IMPLOSIONS/PLASMA DIAGNOSTICS 
Diagnostics od — confinement fusion experiments, 3:16196 
(UCRL-798 
Target yeni I (Research on laser calorimetry, charged 
particle and neutron detection, x-ray spectroscopy, and streak 
cameras), 3:16194 (LA-6834-PR) 
LASER ISOTOPE SEPARATION 
Multiple-photon isotope separation in SF¢: Effect of laser pulse 
shape and energy, pressure, and irradiation geometry, 3:15575 
LASER MATERIALS/EVALUATION 
Calculation of potential energy curves for metal oxides and 
halides. ey report 1 June 1973-31 March 1977, 3:15664 (AD- 
A-043241 
LASER MATERIALS/REVIEWS 
Material limitations in fusion lasers, 3:15529 
Optical materials for neodymium fusion lasers, 3:15682 
LASER RADIATION/SHOCK WAVES 
Exploratory laser-driven shock wave studies, 3:15480 (LA-6997- 
MS 


) 
LASER-PRODUCED PLASMA/ION EMISSION 

Fast ions from laser plasmas: analytic solution and scaling laws, 
3:16294 (NRL-MR-3578) 

LASER-PRODUCED PLASMA/LASER MATERIALS 
Material limitations in fusion lasers, 3:15529 
LASER-PRODUCED PLASMA/MAGNETIC FIELDS 
Structure of spontaneous magnetic field in a laser plasma, 3:16210 
LASER-PRODUCED PLASMA/PLASMA DIAGNOSTICS 

Diagnostics of inertial confinement fusion experiments, 3:16196 
(UCRL-79894) 

Target diagnostics (Research on laser calorimetry, charged 
particle and neutron detection, x-ray spectroscopy, and streak 
cameras), 3:16194 (LA-6834-PR) 

LASER-PRODUCED PLASMA/RAMAN EFFECT 
Stimulated Raman scatter in laser fusion target chambers, 3:16299 
(UCRL-80233) 
LASER-PRODUCED PLASMA/REVIEWS 
Material limitations in fusion lasers, 3:15529 
LASER-RADIATION HEATING/THERMAL CONDUCTIVITY 
Observation of severe heat-flux limitation and ion-acoustic 
turbulence in a laser-heated plasma, 3:16192 
LASERS 
See also CARBON DIOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
GAS LASERS 
NEODYMIUM LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
LASERS/DESIGN 
Stimulated Raman scattering resonator (P), 3:15679 
LASERS/ELECTRONIC STRUCTURE 

Calculation of potential energy curves for metal oxides and 
halides. Final report 1 June 1973-31 March 1977, 3:15664 (AD- 
A-043241) 

LASERS/EXCITATION 

Hf waveguide laser study. Final report 8 dec 75-7 dec 76, 3:15659 
(AD-A-042909) 

Investigation of broad-band emitters as potential lasing ions 
between 0.5 and 1.0 micrometers. Interim report, 1 June 1976-31 
May 1977, 3:15663 (AD-A-043185) 

LASERS/GAMMA RADIATION 

Kinetics of stimulated Moessbauer emission in neutron-pumped 

krypton-83, 3:15667 (LA-7004-MS) 
LASERS/RESEARCH PROGRAMS 

Final results of the FY'78 chemistry and materials science research 
program review, 3:15423 (UCID-17626) 

New results in the field of energetics concerning the problems of 
non-nuclear energy research, 3:15094 

LATENT HEAT STORAGE 

Heat storage equipment and application (Patent), 3:14955 
LATENT HEAT STORAGE/MATERIALS 

Properties of some salt hydrates for latent heat storage, 3:14953 





LATTICES (CRYSTAL) 


LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LAVA/COOLING 
Numerical analysis of lava lake cooling models. I. Description of 
the method, 3:16055 
Numerical analysis of lava lake cooling models. Il. Application to 
Alae lava lake, Hawaii, 3:16056 
LAVA/MAGNETIC SUSCEPTIBILITY 
Field measurements of apparent Curie temperatures in a cooling 
basaltic lava lake, Kilauea [ki, Hawaii, 3:16059 
LAVA/TEMPERATURE MEASUREMENT 
Field measurements of apparent Curie temperatures in a cooling 
basaltic lava lake, Kilauea Iki, Hawaii, 3:16059 
LEAD/BIOLOGICAL ACCUMULATION 
Uptake of copper and lead by a metal-tolerant isopod Asellus 
meridianus Rac., 3:16017 
LEAD/ECOLOGICAL CONCENTRATION 
Heavy-metal pollution from automotive emissions and its effect on 
roadside soils and pasture species in New Zealand, 3:15860 
Lead in Glasgow street dirt and soil, 3:15881 
LEAD/INTERNAL FRICTION 
Thermally activated dislocation motion including inertial effects in 
solid solutions, 3:16170 (COO-1198-1182) 
LEAD/REMOVAL 
Clean fuels from coal by the Battelle hydrothermal coal process, 
3:13613 
LEAD/SUPERCONDUCTIVITY 
Experimental determination of the order parameter: response 
unction of a superconductor, 3:15478 (COO-1569-145) 
LEAD/TOXICITY 
Lead actions on sodium-plus-potassium-activated 
adenosinetriphosphatase from electroplax, rat brain, and rat 
kidney, 3:15932 
LEAD/X-RAY FLUORESCENCE ANALYSIS 
Comparison of minimum detectable limits among x-ray 
spectrometers, 3:15868 
LEAD 208 TARGET/NUCLEON REACTIONS 
Manifestation of the proximity of atomic nuclei to the point of the 
-condensate instability in inelastic scattering of nucleons, 
3:16152 
LEAD ALLOYS/CREEP 
Transition from Nabarro-Herring to Harper-Dorn creep at low 
stress levels, 3:15485 
LEAD ALLOYS/ELECTRON-PHONON COUPLING 
Superconducting state as a magnifier for the study of phonon 
interactions, 3:15493 
LEAD ALLOYS/INTERNAL FRICTION 
Thermally activated dislocation motion including inertial effects in 
solid solutions, 3:16170 (COO-1198-1182) 
LEAD-ACID BATTERIES/BATTERY CHARGERS 
Battery charger with automatic switch-off, 3:15049 
Charging unit for lead-acid accumulators (10 A —> 100 mA at 2.35 
V per cell), 3:15047 
Current supply for transistor circuits, 3:15052 
LEAD-ACID BATTERIES/BATTERY CHARGING 
Charging sealed lead-acid batteries, 3:15006 
Methods of operating the batteries on power stations and 
substations (Recommends against conditioning or equalizing 
cycles), 3:14987 
LEAD-ACID BATTERIES/CATHODES 
Formation of lead dioxide electrodes by the Plante process, 
3:15028 
LEAD-ACID BATTERIES/CHARGE STATE 
Capacitive determination of the discharge stage in starting 
accumulators, 3:14988 
How to make your battery charge indicator work, 3:15026 
LEAD-ACID BATTERIES/COMPARATIVE EVALUATIONS 
Federal battery program for transportation uses, 3:15000 
LEAD-ACID BATTERIES/COVERINGS 
Winter power saver (Patent), 3:15016 
LEAD-ACID BATTERIES/DESIGN 
Dry sealed lead-acid "Torch’ battery, 3:14970 
Lead-acid battery plates with characteristics of both paste and 
clad types (Patent), 3:14964 
System for fuel supplementation (Patent; He and O2 produced 
during charging used to supplement air/fuel mixture in IC 
engine), 3:14968 
LEAD-ACID BATTERIES/ECONOMICS 
Advanced-technology lead-acid storage (ATLAS) batteries on 
electric utilities, 3:15054 
LEAD-ACID BATTERIES/EFFICIENCY 
Accumulators for electrically propelled vehicles, 3:15011 
LEAD-ACID BATTERIES/ELECTRODES 
Alignment device for accumulator and insulator plates in the 
fabrication of elements for lead storage batteries (Patent), 
3:15024 
Filling method for tube plates of lead storage batteries (Patent), 
3:15023 
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LEAD-ACID BATTERIES/HEATERS 
Charcoal-fueled battery heater, 3:15045 
LEAD-ACID BATTERIES/MAINTENANCE 
Care and maintenance of lead-acid batteries in static standby 
power applications, 3:14990 
LEAD-ACID BATTERIES/OPERATION 
Methods of operating the batteries on power stations and 
substations (Recommends against conditioning or equalizing 
cycles), 3:14987 
LEAD-ACID BATTERIES/PERFORMANCE 
Lead hermetically sealed batteries, 3:14986 
LEAD-ACID BATTERIES/PERFORMANCE TESTING 
Evaluation of sealed lead acid batteries for aircraft applications (5 
Ah), 3:15005 
Performance characteristics of sealed lead-acid cells, 3:15004 
LEAD-ACID BATTERIES/RESEARCH PROGRAMS 
Can storage batteries save petroleum fuels (Brief review of latest 


developments), 3:14969 
LEAK DETECTORS 


a and arrangement for leak testing of fuel elements (Patent), 
714841 
Method and arrangement for leak testing of fuel elements, 3:14842 
LENSES/POLISHING 
Polishing and polishing materials, 3:15531 (UCRL-80325) 
LEUKEMIA/BIOLOGICAL MODELS 
E(AkR)-leukemia as murine model of human acute lymphoid 
leukemia for immunotherapy trials, 3:15950 
Experimental chemotherapy: a rat model for human acute myeloid 
leukemia, 3:15951 
LEUKEMIA/CHEMOTHERAPY 
E(AkR)-leukemia as murine model of human acute lymphoid 
leukemia for immunotherapy trials, 3:15950 
LEUKEMIA/IMMUNE REACTIONS 
Graft-versus-leukemia, donor selection for adoptive 
immunotherapy in mice (Gamma radiation), 3:15975 
LEUKEMIA ERAPY 


E(AkR)-leukemia as murine model of human acute lymphoid 
leukemia for immunotherapy trials, 3:15950 

Graft-versus-leukemia, donor selection for adoptive 
immunotherapy in mice (Gamma radiation), 3:15975 
KOCYTES 


See also EOSINOPHILS 
LYMPHOCYTES 
MONOCYTES 
LEUKOCYTES/CELL DIFFERENTIATION 
Colony-stimulating factor and the differentiation of granulocytes 
and macrophages (Mice, '°1), 3:15945 
LEUKOCYTES/CELL PROLIFERATION 
Physical characterization of a subpopulation of granulocyte/ 
monocyte progenitor cells (CFU-c), 3:15946 
LEUKOCYTES/CFU 
Negative and positive feedback control of the committed 
granulocytic stem cell compartment (Role of humoral agents in 
colony stimulating activities), 3:15944 
LEVEL INDICATORS/SPECIFICATIONS 
Design report. Volume 10. Mechanical specifications and general 
notes requisitions, 3:13627 (FE-1520-29) 
LEVITATED TRAINS/RESEARCH PROGRAMS 
Magnet suspension techniques '77. On the road to a new track- 
bound long-distance transport system, 3:15398 
LICHENS 
Lichen species preference by reindeer, 3:15911 
LI-DRIFTED GE DETECTORS/USES 
Germanium gamma-ray detectors, 3:15811 
LIGHT NUCLEI/HEAVY ION REACTIONS 
Microscopic-macroscopic features in fusion reactions involving 
light systems, 3:16148 (CONF-770927-3) 
LIGHT PIPES/PAINTS 
Technique for painting light integration boxes, 3:15813 
LIGHTING SYSTEMS/LEAD-ACID BATTERIES 
Care and maintenance of lead-acid batteries in static standby 
power applications, 3:14990 
LIGHTING SYSTEMS/NICKEL-CADMIUM BATTERIES 
Improved charging techniques speed recharging of self-contained 
units, 3:14989 
LIGNITE/DRYING 
Process for upgrading lignitic-type coal as a fuel (Patent), 3:13813 
LIGNITE/HEATING 
Process for upgrading lignitic-type coal as a fuel (Patent), 3:13813 
LIGNITE/HYDROGENATION 
Project Lignite. Quarterly technical progress report No. 12, 
January-March 1977, 3:13694 (FE-1224-75) 
LIGNITE/SOLVENT EXTRACTION 
Project Lignite. Quarterly technical progress report No. 12, 
January-March 1977, 3:13694 (FE-1224-75) 
LIGNITE/WEATHERING 
Effect of some alkaline additives on the viscosity of coal water 
slurries, 3:13815 
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LIMESTONE/CHEMICAL REACTION KINETICS 
Role of a carbon burnup cell in reducing SO2 emissions from 
fluidized-bed coal combustion plants, 3:13844 (CONF-771015- 


12) 
LIMESTONE/UNDERGROUND MINING 
Conservation of space and energy through use of the subsurface 
anak lanned excavation and conversion of mined areas, 3:15124 
A\ 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also KEK LINAC 
LAMPF LINAC 
SACLAY LINAC 
UNILAC 
LINEAR ACCELERATORS/ACCELERATOR FACILITIES 
— II experimenters’ manual (revised), 3:15753 (SAND-77- 
0341) 
REBA experimenters’ manual (Relativistic Electron Beam 
Accelerator (REBA)), 3:15752 (SAND-77-0340) 
LINEAR ACCELERATORS/BEAM BUNCHING 
Adjustment of a double drift harmonic buncher and bunch shape 
measurements, 3:15771 (AECL-5677) 
High efficiency buncher for linac, 3:15772 (AECL-5677) 
LINEAR ACCELERATORS/BEAM DYNAMICS 
Beam dynamics in the low energy end of PIGMI (Pion 
Generators for Medical Applications (PIGMI)), 3:15754 
(AECL-5677) 
LINEAR ACCELERATORS/BEAM FOCUSING MAGNETS 
Design and development of permanent magnet quadrupoles for 
ion linacs, 3:15782 (AECL-5677) 
LINEAR ACCELERATORS/BEAM MONITORING 
Emittance measuring unit for 100% duty factor linac injector 
beams, 3:15779 (AECL-5677) 
LINEAR ACCELERATORS/BEAM OPTICS 
Beam optics in the CERN new 50 MeV linac, 3:15756 (AECL- 


5677) 
LINEAR ACCELERATORS/BEAM TRANSPORT 
Use of beam emittance measurements in matching problems, 
3:15757 (AECL-5677) 
LINEAR ACCELERATORS/CAVITY RESONATORS 
Effective shunt impedance comparison between S-band standing 
wave accelerators with on-axis and off-axis couplers, 3:15780 
(AECL-5677) 
Field control in a standing wave structure at high average beam 
power, 3:15775 (AECL-5677) 
Mechanical design considerations of a standing wave S-band 
accelerator with on-axis couplers, 3:15781 (AECL-5677) 
Postacceleration and bunching of 150 MeV **Ni ions by 
independently phased spiral resonators, 3:15766 (AECL-5677) 
Spiral loaded cavities for heavy ion acceleration, 3:15764 (AECL- 


5677) 
LINEAR ACCELERATORS/COMPUTER-AIDED DESIGN 
Accelerating structure of the CERN new 50 MeV linac, 3:15740 
(AECL-5677) 
LINEAR ACCELERATORS/CONSTRUCTION 
Review and status of the CERN new 50 MeV linac project, 
3:15739 (AECL-5677) 
LINEAR ACCELERATORS/DESIGN 
Chalk River experience in the operation of high current 100% 
duty factor accelerating columns, 3:15744 (AECL-5677) 
—- II experimenters’ manual (revised), 3:15753 (SAND-77- 
0341) 
REBA experimenters’ manual (Relativistic Electron Beam 
Accelerator (REBA)), 3:15752 (SAND-77-0340) 
Variable frequency heavy-ion linac, 3:15741 (AECL-5677) 
LINEAR ACCELERATORS/FOCUSING 
Properties of heavy ion linacs with alternating phase focusing, 
3:15755 (AECL-5677) 
LINEAR ACCELERATORS/MEETINGS 
Proceedings of the 1976 proton linear accelerator conference (74 
rs, 4 abstracts), 3:15735 (AECL-5677) 
LINEAR ACCELERATORS/MODIFICATIONS 
Recent operation and modifications on the CPS-50 MeV linac (old 
linac), 3:15750 (AECL-5677) 
LINEAR ACCELERATORS/ON-LINE CONTROL SYSTEMS 
Control system of the CERN new linac, 3:15773 (AECL-5677) 
LINEAR ACCELERATORS/OPERATION 
oa II experimenters’ manual (revised), 3:15753 (SAND-77- 
0341 
REBA experimenters’ manual (Relativistic Electron Beam 
Accelerator (REBA)), 3:15752 (SAND-77-0340) 
LINEAR ACCELERATORS/PERFORMANCE TESTING 
Investigation of the accelerating structure for the second part of 
the meson factory linac, 3:15747 (AECL-5677) 
Operation of the graded-8 Electron Test Accelerator, 3:15743 
(AECL-5677) 
LINEAR ACCELERATORS/RESEARCH PROGRAMS 
PIGMI program at LASL (Pion Generators for Medical 
Applications (PIGMI)), 3:15746 (AECL-5677) 


LIQUEFIED NATURAL GAS/TERMINAL FACILITIES 


Radiotechnical Institute activity in the linac field, 3:15737 (AECL- 
5677) 

LINEAR ACCELERATORS/RF SYSTEMS 

High power rf supe for the Chalk River 100% duty factor 
Alvarez linac, 3:15776 (AECL-5677) 

LINEAR ACCELERATORS/STRAY RADIATION 

Toward a radiation-free linac of meson or neutron generator type, 
3:15758 (AECL-5677) 

LINEAR ACCELERATORS/SUPERCONDUCTING CAVITY 
RESONATORS 
Accelerating ions with superconducting resonators, operated at a 

temperature of 4.4 K, 3:15765 (AECL-5677) 
Developments in superconducting slow-wave structures, 3:15789 
(AECL-5677 

LINEAR ACCELERATORS/TECHNOLOGY ASSESSMENT 
Electron linacs, 3:15745 (AECL-5677) 

Status of accelerator development in Japan, 3:15738 (AECL-5677) 

LINEAR ACCELERATORS/USES 
Electron linacs, 3:15745 (AECL-5677) 

LINEAR SCREW PINCH DEVICES/PLASMA HEATING 
Heating of a pinch at intermediate gb-values, 3:16189 (N-77-25974) 

LIOUVILLE EQUATION 

See BOLTZMANN-VLASOV EQUATION 

LIPIDS/CELL MEMBRANES 

Lipid model membrane studies on immune cytotoxic mechanisms, 
3:15933 

LIQUEFIED NATURAL GAS/ACCIDENTS 

Controlling the hazards from LNG spills on the ground LNG 
firefighting methods and their effects application to Gas de 
France terminals, 3:14002 (DOE-tr-18) 

LIQUEFIED NATURAL GAS/CHARGES 
Why is LNG so expensive, 3:13970 

LIQUEFIED NATURAL GAS/COMPARATIVE 
EVALUATIONS 
Liquid hydrogen as a source of energy and its cost compared with 

imported LNG, 3:14191 

LIQUEFIED NATURAL GAS/CONSUMPTION RATES 
Role for LNG in the USA energy system, 3:13954 

LIQUEFIED NATURAL GAS/CONTAINERS 
Surface receivers for LNG, 3:14006 

LIQUEFIED NATURAL GAS/ECONOMICS 
Liquid hydrogen as a source of energy and its cost compared with 

imported LNG, 3:14191 

LIQUEFIED NATURAL GAS/EVAPORATION 

Equipment for the evaporation and super heating of liquefied 
natural gas (Patent), 3:13973 

LNG vaporization with a closed-cycle gas turbine, 3:14003 

Tests at the FOS terminal on the LNG behavior in large tanks, 
3:14001 (DOE-tr-17) 

LIQUEFIED NATURAL GAS/FIRE PREVENTION 
Fire protection when storing, transporting and distributing LNG, 

3:13974 

LIQUEFIED NATURAL GAS/FLOW RATE 
Ultrasonic flow measuring of liquefied gases, 3:13988 

LIQUEFIED NATURAL GAS/HEAT RECOVERY 
Electric power generation by the utilization of the cold potential 

of liquefied natural gas, 3:14450 
LIQUEFIED NATURAL GAS/MARITIME TRANSPORT 
Development of the 3D containment system, 3:13998 
For LNG: a concrete answer (Reinforced concrete hull LNG 
ship), 3:13995 

Gas carriers: effects of fire on the cargo containment system, 
3:13976 

Liquefied gas carriers: statistical analysis of ambient design 
temperatures for the United States, 3:13993 

LNG carrier cargo tank inerting in Tokyo Bay, 3:13992 

PERM-BAR II: a new containment system for LNG carriers, 
3:13996 

Spiral generation for automated LNG ship insulation, 3:13997 

LIQUEFIED NATURAL GAS/MEETINGS 
Gastech 76: Gastech 76 LNG and LPG conference, 3:13951 

LIQUEFIED NATURAL GAS/PRESSURIZING 
Ocean Phoenix pressure-LNG system, 3:13957 

LIQUEFIED NATURAL GAS/RECOVERY 
Tests at the FOS terminal on the LNG behavior in large tanks, 

3:14001 (DOE-tr-17) 

LIQUEFIED NATURAL GAS/SAFETY 

Controlling the hazards from LNG spills on the ground LNG 
firefighting methods and their effects application to Gas de 
France terminals, 3:14002 (DOE-tr-18) 

LIQUEFIED NATURAL GAS/STORAGE FACILITIES 
Application of 5.5% nickel steel in LLNG storage tanks, 3:14009 
= base insulation systems for the storage of LNG and LOX, 

:14005 

LIQUEFIED NATURAL GAS/SUPERHEATING 

Equipment for the evaporation and super heating of liquefied 
natura} gas (Patent), 3:13973 

LIQUEFIED NATURAL GAS/TERMINAL FACILITIES 

Design of LNG receiving terminals, 3:14008 





LIQUEFIED NATURAL GAS/TRADE 


LIQUEFIED NATURAL GAS/TRADE 
LNG for California, 3:13980 
Necessity and possibility of LNG importation for the Federal 
Republic of Germany, 3:13977 
LIQUEFIED NATURAL GAS/TRANSPORT 
Why is LNG so expensive, 3:13970 
LIQUEFIED NATURAL GAS/TRANSPORTATION SYSTEMS 
LNG transfer system as connection line of two floating units of an 
offshore natural gas liquefaction plant, 3:13989 
LIQUEFIED PETROLEUM GASES/MARITIME TRANSPORT 
— transportation cost, market potential, and future charterers, 
713986 
LPG transportation: a period of uncertainty, 3:13991 
LIQUEFIED PETROLEUM GASES/MARKET 
Future role of LPG: US importation prospects, 3:13983 
LP gas: its future role, 3:13981 
LPG: its future role. United States imports, early 1980's, 3:13982 
LPG: transportation cost, market potential, and future charterers, 
3:13986 
LPG, its future role: some notes on the Japanese market, 3:13985 
LIQUEFIED PETROLEUM GASES/MEETINGS 
Gastech 76: Gastech 76 LNG and LPG conference, 3:13951 
LIQUEFIED PETROLEUM GASES/TRADE 
LPG transportation: a period of uncertainty, 3:13991 
LIQUID ASPHALT 
See RESIDUAL FUELS 
LIQUID FUELS/COMBUSTION 
Combustion device for the carbon black-free combustion of liquid 
fuels, 3:15705 
LIQUID METAL COOLED REACTORS/REACTOR 
COMPONENTS 
Attenuation of temperature oscillations by liquid metal boundary 
layers, 3:14803 
LIQUID METAL COOLED REACTORS/REACTOR COOLING 
SYSTEMS 


Fundamental experiment of potassium heat exchanger using 

principle of heat pipe, 3:14827 

LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 

LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 

LIQUID METALS/HEAT TRANSFER 

Device for the conversion of heat into mechanical energy 
(Patent), 3:15689 

LIQUID PHASE METHANATION PROCESS/PILOT PLANTS 

Coal conversion and utilization. 1976 technical report, 3:13621 
(ERDA-77-86) 

Liquid phase methanation pilot plant installation and operation. 
Quarterly report, July 1-September 30, 1976 (Portable), 3:13632 
(FE-2036-T-1) 

LIQUID WASTES 
See also WASTE WATER 
LIQUID WASTES/WASTE PROCESSING 

Energy and protein production from pulp mill wastes. Annual 

report, June 15, 1976-June 15, 1977, 3:15366 (COO-2983-4) 
LIQUIDS 

See also LIQUID METALS 
LIQUIDS/SURFACE PROPERTIES 

Some properties of capillary surfaces on elliptical domains, 

3:16122 (LBL-6137) 
LIQUIDS/THERMODYNAMIC PROPERTIES 
Handbook of thermodynamic tables and charts (Book), 3:15424 
LITEK LAMP 
See FLUORESCENT LAMPS 
LITHIUM/MAGNETOHYDRODYNAMICS 
Lithium as a blanket coolant, 3:16262 (CONF-771029-72) 
LITHIUM/REMOVAL 
ee fuels from coal by the Battelle hydrothermal coal process, 
LITHIUM ‘ TARGET/NEUTRON REACTIONS 

250 keV resonance in the total neutron cross section of ®Li, 
3:16147 (ANL/NDM-29) 

LITHIUM COMPOUNDS/LATENT HEAT STORAGE 

Properties of some salt hydrates for latent heat storage, 3:14953 

LITHIUM COMPOUNDS/PHYSICAL PROPERTIES 

Properties of some salt hydrates for latent heat storage, 3:14953 

LITHIUM FLUORIDES/FARADAY EFFECT 

Magnetic, optical, and magneto-optical behavior of LiTbF, and 
KTbsFio crystals (LiTbs.Ys.Fs, LiTbes.Gd7s.Fs), 3:15541 
(UCRL-79725) 

LITHIUM FLUORIDES/LATENT HEAT STORAGE 

Thermal energy storage using fluorides of alkali and alkaline earth 

metals, 3:14958 
LITHIUM FLUORIDES/MAGNETIC PROPERTIES 

Magnetic, optical, and magneto-optical behavior of LiTbF, and 
KTbsFio crystals (LiTbs.Ys.Fs, LiTbes.Gdzs.F,), 3:15541 
(UCRL-79725) 
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LITHIUM-CHLORINE BATTERIES/FABRICATION 
Lithium-chlorine rechargeable battery (Li-Al/KCI-LiCI/C with 
TeCh, additive, 720 Ah, 30V, 65 Wh/kg), 3:14972 
LITHIUM-CHLORINE BATTERIES/PERFORMANCE 
Accumulators for electrically propelled vehicles, 3:15011 
LITHIUM-SULFUR BATTERIES/CATHODES 
FeS electrode development for a secondary LisSi-FeS battery 
(LisSi/KCI1-LiCl/FeS), 3:15035 
LITHIUM-SULFUR BATTERIES/COMPARATIVE 
EVALUATIONS 
Federal battery program for transportation uses, 3:15000 
LITHIUM-SULFUR BATTERIES/ELECTRODES 
High-temperature lithium-sulfur secondary battery (Patent), 
5027 


LITHIUM-SULFUR BATTERIES/ELECTROLYTES 
High-temperature lithium-sulfur secondary battery (Patent), 


:15027 
LITHIUM-SULFUR BATTERIES/MATHEMATICAL MODELS 
Steady-state composition profiles in mixed molten salt battery and 
fuel cell analogs, 3:14978 (CONF-771 109-67) 
LITHIUM-SULFUR BATTERIES/PERFORMANCE 
Materials for high-temperature Li-Al/FeS/sub x/ secondary 
batteries, 3:15034 
LIVER/CHEMICAL ANALYSIS 
Post-synthetic modification of human alpha-fetoprotein revealed 
by isoelectric focusing controls its immunosuppressive potency, 
3:15915 (CONF-770860-3) 
LIVER/INJURIES 
Liver endoplasmic reticulum: target site of halocarbon 
metabolites, 3:16025 
LMFBR TYPE REACTORS 
See also CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
PHENIX REACTOR 
LMFBR TYPE REACTORS/ACOUSTIC MONITORING 
Assessment of the performance of a conceptual acoustic 
surveillance system for anomalous events in LMFBRs, 3:14715 
(CONF-771023-13) 
High-temperature acoustic detector, 3:14734 
LMFBR TYPE REACTORS/BOILING DETECTION 
Device for tuning the acoustic control system to detect liquid- 
metal coolant boiling, 3:14749 
LMFBR TYPE REACTORS/CONTAINMENT SYSTEMS 
Analysis of LMFBR containment response to an HCDA using a 
multifield Eulerian code (MICE code), 3:14885 (CONF-770807- 


) 
Eulerian algorithm for analyzing fluid-structure interaction in the 
fast reactor containment, 3:14886 (CONF-770807-54) 
LMFBR TYPE REACTORS/COST 
Relative capital cost of the LMFBR, 3:14744 
LMFBR TYPE REACTORS/EXCURSIONS 
Simulation of LMFBR excursion models by means of ICECO, 
3:14884 (CONF-770807-52) 
LMFBR TYPE REACTORS/FAILED ELEMENT MONITORS 
Device for detecting gases, in particular fission gases, in the 
coolant channel of a liquid-cooled nuclear reactor fuel element 
(Patent), 3:14735 
LMFBR TYPE REACTORS/FLOWMETERS 
Electromagnetic flowmeters for fast reactors, 3:14732 
LMFBR TYPE REACTORS/FUEL ASSEMBLIES 
Core engineering. Sixty-third quarterly report, May-July 1977, 
3:14720 (GEFR-10028-63) 
Heat transfer measurements in an air model of a partly blocked 
reactor fuel subassembly, 3:14727 
Turbulence measurements in an air model of a partly blocked 
reactor fuel subassembly, 3:14728 
LMFBR TYPE REACTORS/FUEL CANS 
Stress analysis of fuel claddings with axial fins including creep 
effects, 3:14729 
LMFBR TYPE REACTORS/FUEL ELEMENTS 
Effect of phase instability of stainless steel on the cladding 
deformation profiles of LMFBR fuel elements, 3:14726 
Safety device in a nuclear reactor fuel rod with a closed fission gas 
plenum (Patent; LMFBR), 3:14738 
LMEBR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 
Radiological assessment models. Eleventh quarterly report, 
March-May 1977, 3:14888 (GEFR-14034-11) 
LMFBR TYPE REACTORS/HEAT EXCHANGERS 
Effect of tube-support interaction on the dynamic responses of 
heat exchanger tubes, 3:14713 (CONF-770807-51) 
Liquid metal/water heat exchanger with replaceable tube bundles 
(Patent), 3:14739 
Method for leak-testing of liquid-metal water/steam heat 
exchangers (Patent), 3:14736 
Three-component heat exchanger (Patent;_LMFBR), 3:14747 
LMFBR TYPE REACTORS/MELTDOWN 
Large scale sodium test facility, 3:14898 (SAND-77-1421C) 
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LMFBR TYPE REACTORS/NUCLEAR FUELS 
Microstructure characterizaton of advanced oxide fuel (PuO>- 
UO2), 3:14721 (HEDL-SA-1171-FP) 
LMFBR TYPE REACTORS/PIPES 
Computer simulation of LMFBR piping systems, 3:14881 (CONF- 
770807-45) 
LMFBR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Overview of the U.S. programs on properties of primary circuit 
materials, 3:14716 (CONF-771052-2) 
LMFBR TYPE REACTORS/REACTOR ACCIDENTS 
Computer simulation of LMFBR piping systems, 3:14881 (CONF- 
770807-45) 
Importance of scale and triggering effects in vapor explosions, 
3:14897 (SAND-77-1101C) 
LMFBR TYPE REACTORS/REACTOR COMPONENTS 
Selection of process parameters for sodium removal via the water 
vapor nitrogen process, 3:14722 (HEDL-TME-77-62) 
LMFBR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Device for cooling the upper part of the vessel of a liquid sodium 
cooled reactor (Patent application), 3:14724 (ANL-Trans-1108) 
Device for connecting two tubular ducts mounted end-to-end 
(Patent application; LMFBR), 3:14725 (ANL-Trans-1109) 
PTA-1 computer program for treating pressure transients in 
hydraulic networks including the effect of pipe plasticity, 
3:14714 (CONF-770807-55) 
LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 
Analysis of LMFBR containment response to an HCDA using a 
multifield Eulerian code (MICE code), 3:14885 (CONF-770807- 
53) 
Eulerian algorithm for analyzing fluid-structure interaction in the 
fast reactor containment, 3:14886 (CONF-770807-54) 
Radiological assessment models. Eleventh quarterly report, 
March-May 1977, 3:14888 (GEFR-14034-11) 
Structural response of large LMFBR head closures to 
hypothetical core disruptive accidents, 3:14882 (CONF-770807- 
47 


LMFBR TYPE REACTORS/REACTOR CORES 
Core engineering. Sixty-third quarterly report, May-July 1977, 
3:14720 (GEFR-10028-63) 
Fast reactor (Patent), 3:14746 
LMFBR TYPE REACTORS/REACTOR KINETICS 
VENTURE: a code block for solving multigroup neutronics 
problems applying the finite-difference diffusion-theory 
approximation to neutron transport, version II, 3:14723 (ORNL- 
/R1) 
LMFBR TYPE REACTORS/REACTOR LICENSING 
Role of reliability and risk assessment in LMFBR design: 
implementation of reliability in LMFBR design, 3:14730 
LMFBR TYPE REACTORS/REACTOR VESSELS 
Structural response of large LMFBR head closures to 
hypothetical core disruptive accidents, 3:14882 (CONF-770807- 
47 


LMFBR TYPE REACTORS/RISK ASSESSMENT 
Role of reliability and risk assessment in LMFBR design: 
implementation of reliab‘lity in LMFBR design, 3:14730 
LMFBR TYPE REACTORS/ROLLER BEARINGS 
Testing N 205 type antifriction bearings in liquid sodium, 3:14737 
LNG 
See LIQUEFIED NATURAL GAS 
LNG PLANTS/DESIGN 
Offshore liquefaction in the North Sea, 3:13972 
Use of LNG as a substitute gas (Design of mobile LNG plant), 
3:13971 
LNG PLANTS/MARITIME TRANSPORT 
Ocean Phoenix pressure-LNG system, 3:13957 
LNG PLANTS/OFFSHORE OPERATIONS 
Offshore liquefaction in the North Sea, 3:13972 
LNG PLANTS/OPERATION 
Construction and operation of a liquid gas/air mixing plant for 
covering peak requirements in a public utility, 3:13965 
First four years of operation of the LNG plant at Skikda (Algeria). 
Causes and remedies of the corrosion of cryogenic exchanges by 
mercury, 3:14000 (DOE-tr-16) 
LOAD MANAGEMENT 
Wisconsin Electric Power Company load management 
experiment, 3:15219 
LOAD MANAGEMENT/FEASIBILITY STUDIES 
Load management and rate design: a progress report on the EPRI- 
EEI rate design study, 3:15216 
LOAD MANAGEMENT/LEGAL ASPECTS 
Regulatory view of load management, 3:15215 
LOAD MANAGEMENT/PLANNING 
Industry's views: interruptible loads, rates and special contracts; 
the electric utility industry as the bridge to energy stability, 
3:15217 
LOFT REACTOR/SPECIFICATIONS 
Loss-of-Fluid Test (LOFT) facility, 3:14873 


LUBRICATING OILS 


LOGIC CIRCUITS/JOSEPHSON JUNCTIONS 
Balanced superconductive transmission line using Josephson 
tunnelling devices (Patent), 3:15647 
Phase-to-pulse conversion circuits incorporating Josephson 
devices and superconducting interconnection circuitry (Patent), 
3:15630 
Superconductive logic circuit utilizing Josephson tunnelling 
devices (Patent), 3:15645 
Superconductive sensing circuit for providing improved signal-to- 
noise (Patent), 3:15629 
LONGWALL MINING 
See also COAL MINING 
LONGWALL MINING/MATERIALS HANDLING 
Experience in operating the complex unit Titan-1, 3:13791 
Materials handling behind longwalls with the use of Titan-1, 
3:13790 
LONGWALL MINING/MINING EQUIPMENT 
Complex method of analyzing the work experience of leading 
mine crews and its efficiency, 3:13796 
Longwall mining machine with haulage motor sensed pressure 
controlled rail brake (Patent), 3:13761 
Rationalization of robbing advancing supports, 3:13769 
LONGWALL MINING/PLANNIN' 
Complex method of analyzing the work experience of leading 
mine crews and its efficiency, 3:13796 
LONGWALL MINING/STRESSES 
Stress calculations at the shield-roof interface, 3:13798 
LONGWALL MINING/SUPPORTS 
Mine protection without leaving pillars of coal, 3:13793 
Rationalization of robbing advancing supports, 3:13769 
Support load requirements on longwall Sam, 3:13807 
LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOSS OF COOLANT/HEAT TRANSFER 
Experiment data report for Semiscale Mod-1 test S-28-6 (steam 
generator tube rupture test), 3:14900 (TREE-NUREG-1153) 
Heat transfer analysis of a nuclear fuel rod and coolant channel 
subjected to a loss of coolant flow (PWR), 3:14912 
PWR blowdown heat transfer separate-effects program data 
evaluation report: system response for thermal-hydraulic test 
facility test series 100, 3:14892 (ORNL/NUREG-19) 
LOSS OF COOLANT/HYDRAULICS 
Characteristics of two-phase one-component flow with slip, 
3:14907 
Experiment data report for Semiscale Mod-1 test S-28-6 (steam 
generator tube rupture test), 3:14900 (TREE-NUREG-1153) 
Heat transfer analysis of a nuclear fuel rod and coolant channel 
subjected to a loss of coolant flow (PWR), 3:14912 
PWR blowdown heat transfer separate-effects program data 
evaluation report: system response for thermal-hydraulic test 
facility test series 100, 3:14892 (ORNL/NUREG-19) 
LOSS OF COOLANT/SIMULATION 
Experiment data report for Semiscale Mod-1 Test S-28-5 (steam 
generator tube rupture test) (PWR), 3:14899 (TREE-NUREG- 


1152) 
LOSS OF COOLANT/TEST FACILITIES 
Effects of intact loop hydraulic resistance of PWR LOCA 
behavior in scaled experimental facilities, 3:14901 (TREE- 
NUREG-1165) 
LOSS OF COOLANT/THERMAL STRESSES 
Pressure vessel fracture studies pertaining to a PWR LOCA-ECC 
thermal shock: experiments TSE-3 and TSE-4 and update of 
TSE-1 and TSE-2 analysis, 3:14893 (ORNL/NUREG-22) 
LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOW BTU GAS/DESULFURIZATION 
Coal conversion and utilization. 1976 technical report, 3:13621 
(ERDA-77-86) 
LOW BTU GAS/SPECIFICATIONS 
Gas cleanup systems for application to the MERC stirred/fixed 
bed gasifier, 3:13624 (FE-1263-13) 
LOW BTU GAS/SYNTHESIS 
Rotary kiln gasification of biomass and municipal wastes, 3:14205 
LOW BTU GAS/USES 
Coal gas tested for iron ore pelletizing, 3:13728 
LP-GAS 
See LIQUEFIED PETROLEUM GASES 
LUBRICANTS 
See also LUBRICATING OILS 
LUBRICANTS/RADIATION EFFECTS 
Synthetic lubricants and their applications: state-of-the-art, 3:15528 
LUBRICANTS/STABILITY 
Synthetic lubricants and their applications: state-of-the-art, 3:15528 
LUBRICANTS/THERMAL ANALYSIS 
Differential-scanning-calorimetry, 3:13947 
LUBRICANTS/VISCOSITY 
Synthetic lubricants and their applications: state-of-the-art, 3:15528 
LUBRICATING OILS 
See also WASTE OILS 
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LUBRICATING OILS/BIODEGRADATION 
Laboratory method to assess the biodegradability of lubricating 
oils, 3:15888 
LUBRICATING OILS/BIOSYNTHESIS 
Feed an food from desert environments (Controlled 
environmental agricultural technology), 3:15879 (LBL-6182) 
LUBRICATING OILS/CALORIMETRY 
Differential-scanning-calorimetry, 3:13947 
LUNGS/OSMOSIS 
Heavy metals and membrane functions of an alveolar epithelium, 
3:16012 
LWGR TYPE REACTORS/REACTOR KINETICS 
Study on resonance neutrons absorption in a RBMK-type lattice, 
3:14700 
LWGR TYPE REACTORS/REACTOR LATTICE 
PARAMETERS 
Study on resonance neutrons absorption in a RBMK-type lattice, 
3:14700 
LYMPHOCYTES/CHEMICAL ANALYSIS 
Post-synthetic modification of human alpha-fetoprotein revealed 
by isoelectric focusing controls its immunosuppressive potency, 
3:15915 (CONF-770860-3) 
LYMPHOCYTES/ELECTRIC POTENTIAL 
Lipid model membrane studies on immune cytotoxic mechanisms, 
3:15933 
LYMPHOCYTES/GRAFT-HOST REACTION 
Modulation of graft-versus-host (GvH) disease in the rat; effect of 
hydroxyurea on the mixed lymphocyte reaction and graft- 
versus-host reactivity, 3:15948 
LYMPHOCYTES/IMMUNE REACTIONS 
Lipid model membrane studies on immune cytotoxic mechanisms, 
3:15933 
LYMPHOCYTES/IMMUNOSUPPRESSION 
Post-synthetic modification of human alpha-fetoprotein revealed 
by isoelectric focusing controls its immunosuppressive potency, 
3:15915 (CONF-770860-3) 
LYMPHOID CELLS 
See LYMPHOCYTES 


MACROPHAGES/CELL DIFFERENTIATION 
Colony-stimulating factor and the differentiation of granulocytes 
and macrophages (Mice, '°I), 3:15945 
MACROPHAGES/CELL PROLIFERATION 
Regulatory role of the macrophage in normal and neoplastic 
hemopoiesis (Mice), 3:15937 
MACROPHAGES/CFU 
Characteristics of the in vitro monocyte-macrophage colony- 
forming cells detected within mouse thymus and lymph nodes 
(Gamma radiation), 3:15974 
Negative and positive feedback control of the committed 
granulocytic stem cell compartment (Role of humoral agents in 
colony stimulating activities), 3:15944 
MACROPHAGES/HOMEOSTASIS 
Regulatory role of the macrophage in normal and neoplastic 
hemopoiesis (Mice), 3:15937 
MACROPHAGES/RADIOSENSITIVITY 
Characteristics of the in vitro monocyte-macrophage colony- 
forming cells detected within mouse thymus and lymph nodes 
(Gamma radiation), 3:15974 
MAGMA/CONVECTION 
Convection in rhyolite magma, 3:14357 
MAGMA/ORIGIN 
Widespread, rarely-observed primary magmas, 3:14421 
MAGMA SYSTEMS/ELECTROMAGNETIC SURVEYS 
Three dimensional mode] simulation for natural electromagnetic 
data, 3:14376 
MAGMA SYSTEMS/MATHEMATICAL MODELS 
Three dimensional model simulation for natural electromagnetic 
data, 3:14376 
MAGNESIUM/MINERAL CYCLING 
Quantity and chemistry of throughfall as influenced by forest-type 
and season, 3:15880 
MAGNESIUM ALLOYS/CREEP 
Transition from Nabarro-Herring to Harper-Dorn creep at low 
stress levels, 3:15485 
MAGNESIUM CHLORIDES/DIFFUSION 
Diffusion coefficients for MgClo-H2O and the sea water analog 
MgClh(0.05M)-NaCl(0.5M)-H2O at 25°C, 3:14425 
MAGNESIUM COMPOUNDS/CORROSIVE EFFECTS 
Electrochemical behavior of some binary and polynary uranium 
alloys, 3:15504 
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MAGNESIUM FLUORIDES/LATENT HEAT STORAGE 
Thermal energy storage using fluorides of alkali and alkaline earth 
metals, 3:14958 
MAGNESIUM HYDROXIDES/FREE ENTHALPY 
Correlated free energy values of anthophyllite, brucite, 
clinochrysotile, enstatite, forsterite, quartz, and talc, 3:14436 
MAGNESIUM HYDROXIDES/TOXI 
Cell membranes in cytotoxicity, 3:16013 
MAGNESIUM OXIDES 
See also SPINELS 
MAGNESIUM OXIDES/DEFORMATION 
Plastic deformation in oxide ceramics. Progress report, January 1, 
1977-December 31, 1977, 3:15513 (COO-4217-1) 
MAGNESIUM OXIDES/DISLOCATIONS 
Plastic deformation in oxide ceramics. Progress report, January 1, 
1977-December 31, 1977, 3:15513 (COO-4217-1) 
MAGNESIUM SILICATES 
See also TALC 
MAGNESIUM SILICATES/FREE ENTHALPY 
Correlated free energy values of anthophyllite, brucite, 
clinochrysotile, enstatite, forsterite, quartz, and talc, 3:14436 
Gibbs free energy of enstatite, clinochlore, and hydrous Mg- 
cordierite evaluated from phase equilibrium data, 3:1442 
MAGNET COILS/COOLANT LOOPS 
Thermal and hydraulic analyses of TFTR cooling water system 
and magnetic field coils, 3:16263 (WFPS-TME-014) 
MAGNET COILS/COUPLING 
Parallel connecting poloidal coil system for a doublet tokamak 
fusion reactor, 3:16255 (GA-A-14248) 
MAGNET COILS/DESIGN 
Design and fabrication of a radially-fed implosion heating coil, 
3:16250 (LA-UR-77-2452) 
MAGNET COILS/EDDY CURRENTS 
Perturbation-polynomial expansion formulation of 3-D eddy 
current problems, 3:16241 (CONF-771029-71) 
Perturbation-polynomial expansion formulation of 3-D eddy 
current problems, 3:16243 (CONF-77 1029-89) 
MAGNET COILS/ELECTROMECHANICS 
Interactions between conductor strain and other magnet system 
design parameters, 3:16242 (CONF-771029-74) 
MAGNET COILS/MECHANICAL STRUCTURES 
Preliminary structural analysis of the toroidal field coils for T- 
10M, 3:16237 (CONF-77 1029-60) 
MAGNET COILS/RADIATION HEATING 
Nuclear performance calculations for the ELMO Bumpy Torus 
Reactor (EBTR) reference design, 3:16236 (ORNL/T M-6085) 
MAGNET COILS/STRAINS 
Interactions between conductor strain and other magnet system 
design parameters, 3:16242 (CONF-771029-74) 
MAGNET COILS/STRESS ANALYSIS 
Preliminary structural analysis of the toroidal field coils for T- 
10M, 3:16237 (CONF-771029-60) 
MAGNETIC BAYS 
Studies of infrasonic waves in the auroral zone, 3:16092 (N-77- 
25715) 
MAGNETIC BAYS/CORRELATIONS 
Relationship between auroral substorms and the occurrence of 
terrestrial kilometric radiation, 3:16091 (N-77-25709) 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC ENERGY STORAGE 
See also SUPERCONDUCTING MAGNETS 
MAGNETIC ENERGY STORAGE/SUPERCONDUCTING 
COILS 
Use of superconductors as energy storage elements, 3:14936 
MAGNETIC ENERGY STORAGE/TECHNOLOGY 
ASSESSMENT 
Energy storage: applications, benefits, and candidate technologies, 
3:14934 


Energy storage technology, 3:14935 
MAGNETIC FIELDS 
See also GEOMAGNETIC FIELD 
MAGNETIC FIELDS/COSMIC RAY PROPAGATION 
Computer simulation of the velocity diffusion of cosmic rays, 
3:16079 (N-77-26059) 
MAGNETIC MATERIALS/WIEDEMANN-FRANZ LAW 
Wiedemann-Franz ratio of magnetic materials, 3:15491 
MAGNETIC MIRROR TYPE REACTORS 
See also TMX DEVICES 
MAGNETIC MIRROR TYPE REACTORS/PLASMA 
CONFINEMENT 
Factors affecting ion kinetic temperature, number density, and 
containment time in the NASA Lewis Bumpy-Torus plasma, 
3:16187 (N-77-25963) 
MAGNETIC MIRROR TYPE REACTORS/REVIEWS 
Technology of mirror machines: LLL facilities for magnetic 
mirror fusion experiments, 3:16230 (UCRL-79605) 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
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MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMIC WAVES 
See HYDROMAGNETIC WAVES 
MAGNETOMETERS/SUPERCONDUCTING COILS 
Superconductive gradiometric device (Patent), 3:15641 
MAGNETOMETERS/SUPERCONDUCTORS 
Magnetometer using superconducting rotating body (Patent), 
3:15639 
MAGNETOSPHERE/ELECTRIC FIELDS 
Observations of large transient magnetospheric electric fields, 
3:16098 (N-77-25711) 
MAGNETOSPHERE/ELECTRON PRECIPITATION 
Induced precipitation of inner zone electrons. Volume I. 
Observations. Interim report, 3:16094 (AD-A-042800) 
MAGNETOSPHERE/INTERACTIONS 
Geomagnetic activity: dependence on solar wind parameters. 
Technical report, 3:16096 (AD-A-043061) 
MAGNOX TYPE REACTORS/REACTOR COOLING SYSTEMS 
Experience of the reliability of steam and electrically driven 
circulators for GCRs, 3:14694 
MAGNOX TYPE REACTORS/REACTOR SAFETY 
Statutory requirements for safety in nuclear power stations, 


3:14916 
MAINE/COASTAL REGIONS 
Coastal resources management: institutions and programs (Book), 
3:15156 (PB-270194) 
MAIZE/SOLAR DRYING 
Solar energy for drying shelled corn and hay, 3:14297 
MALONIC ACID/RADIOLYSIS 
Chemically induced dynamic electron polarization: examples of S- 
T/sub + 1/ polarization (3-MeV electrons), 3:15594 (CONF- 
7705101-1) 
MAMMARY GLANDS/METASTASES 
Selection of chemotherapy for metastatic mammary cancer by 
effect on *'Cs uptake (Cyclophosphamide, 5-fluorouracil, 
diethylstilbestrol), 3:15997 
MAMMARY GLANDS/NEOPLASMS 
Selection of chemotherapy for metastatic mammary cancer by 
effect on '*'Cs uptake (Cyclophosphamide, 5-fluorouracil, 
diethylstilbestrol), 3:15997 
AN 


See also PERSONNEL 
MAN/DOSE EQUIVALENTS 
Comments on ‘Estimate of natural internal radiation dose to man’, 
3:15996 
MANGANESE/ECOLOGICAL CONCENTRATION 
Trace elements in the terrestrial environment of a coal-fired 
powerhouse, 3:15884 (DP-1475) 
MANGANESE OXIDES/CATALYTIC EFFECTS 
Ammonia oxidation on platinum promoted oxide catalysts, 3:14213 
MANIPULATORS 
Manipulator for fuel elements and control rods in a nuclear 
reactor (Patent), 3:14820 
Nuclear power plant equipped with a reactor pressure vessel 
(Patent), 3:14834 
MANNOSE/CHEMICAL PREPARATION 
Fluorination with F2. A convenient synthesis of 2-deoxy-2-fluoro- 
D-glucose, 3:15584 
MANPOWER/ALLOCATIONS 
Human resources for energy systems: alternative strategies of 
allocation, 3:15075 
MANPOWER/EDUCATION 
Manpower programs for engineers and technologists in future 
energy systems, 3:15076 
MANPOWER/EVALUATION 
Manpower programs for engineers and technologists in future 
energy systems, 3:15076 
MANUFACTURING /BIBLIOGRAPHIES 
Industrial applications study. Volume V. Bibliography of relevant 
literature. Final report, 3:15354 (COO-2862-5) 
MANUFACTURING /FUEL SUBSTITUTION 
Energy substitution in U.S. manufacturing, 3:15134 
MANUFACTURING/HEAT RECOVERY 
Industrial applications study. Volume V. Bibliography of relevant 
literature. Final report, 3:15354 (COO-2862-5) 
MANURES/ANAEROBIC DIGESTION 
Design and engineering considerations in plug flow farm digesters: 
a preliminary analysis, 3:14204 
MANURES/FERMENTATION 
Monfort waste conversion demonstration. Quarterly progress 
report, January 1, 1977-March 31, 1977, 3:14203 (COO-2952-13) 
MANURES/PYROLYSIS 
Ammonia synthesis gas and petrochemicals from cattle feedlot 
manure, 3:14214 
MARBLE/MECHANICAL PROPERTIES 
Fracture mechanism of hot dry rocks by bit, 3:14387 
MARBLE/PHYSICAL PROPERTIES 
Fracture mechanism of hot dry rocks by bit, 3:14387 


MECHANICAL FILTERS 


MARCOULE PHENIX REACTOR 
See PHENIX REACTOR 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARKOV PROCESS/TWO-DIMENSIONAL CALCULATIONS 
Two-dimensional Markov spectral estimation (Wavenumber 
spectra in signal processing), 3:16331 
MARYLAND/POWER DEMAND 
Future growth of electric power demand in the South Atlantic 
region, 3:15198 
MASS TRANSFER/REVIEWS 
Progress in heat and mass transfer. Volume 1 (Book), 3:15691 
MASS TRANSIT SYSTEMS/COST 


executive summary. Final report, 3:15327 (PB-270102) 
MASS TRANSIT SYSTEMS/ENERGY CONSUMPTION 
Alternative concepts for underground rapid transit systems: 
executive summary. Final report, 3:15327 (PB-270102) 
MASSACHUSETTS/PEAK-LOAD PRICING 
Peak-load pricing for Massachusetts: DPU orders statewide rate 
reform, 3:15192 
MASSACHUSETTS INSTITUTE TECHN, ALCATOR 
See ALCATOR DEVIC} 
MATERIALS/ENERGY CONSERVATION 
Hydraulic container pipelining: a future transportation system to 
conserve energy, 3:15654 
MATERIALS/HYDRAULIC TRANSPORT 
Hydraulic container pipelining: a future transportation system to 
conserve energy, 3:15654 
MATERIALS/USES 
Perspective on materials in the energy program, 3:15426 
MATERIALS (FERROELECTRIC) 
See FERROELECTRIC MATERIALS 
MATERIALS RECOVERY 
John Doe's wallet and Jane Doe's purse look at hometown 
recycling and energy conservation, 3:15126 
MATERIALS RECOVERY/CLAUS PROCESS 
Evaluation of the technological feasibility and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume VII. 
The Standard Oil Company of Ohio, Lima Refinery. Final 
report, 3:15853 (PB-268960) 
MATERIALS TESTING 
See also NONDESTRUCTIVE TESTING 
MATERIALS TESTING/SAMPLE PREPARATION 
Some observations regarding specimen size criteria for fatigue- 
crack growth rate testing, 3:15458 (HEDL-TME-77-87) 
MATHEMATICAL SPACE 
See also BANACH SPACE 
Sharp form of the Sobolev trace theorems (Proof of trace 
theorems for Besov spaces), 3:16327 
MATHEMATICS 
See also STATISTICS 
MATHEMATICS/RESEARCH PROGRAMS 
Mathematical sciences research status report (LLL, Oct. 1, 1976 to 
March 31, 1977), 3:16324 (UCID-17630-1) 
MEASURING INSTRUMENTS 
See also BALANCES 
CALORIMETERS 
DENSIMETERS 
FLOWMETERS 
INTERFEROMETERS 
LEVEL INDICATORS 
MAGNETOMETERS 
STRAIN GAGES 
THERMOCOUPLES 
MEASURING INSTRUMENTS/FEASIBILITY STUDIES 
Instrumentation and process control for fossil demonstration 
piants. Quarterly technical progress report, October-December 
1976, 3:13618 (ANL-FE-49622-3) 
MEASURING INSTRUMENTS/SPECIFICATIONS 
Design report. Volume 10. Mechanical specifications and general 
notes requisitions, 3:13627 (FE-1520-29) 
MECHANICAL DRAFT COOLING TOWERS/MATERIALS 
Salt water condenser cooling: measurements of salt water drift 
from a mechanical-draft wet cooling tower and spray modules, 
and operating experience with cooling tower materials, 3:14465 
MECHANICAL DRAFT COOLING TOWERS/NOISE 
POLLUTION ABATEMENT 
Noise prediction techniques for siting large natural-draft and 
mechanical-draft cooling towers, 3:14466 
MECHANICAL DRAFT COOLING TOWERS/ 
PERFORMANCE TESTING 
Salt water condens¢ oling: measurements of salt water drift 
from a mechanical-draft wet cooling tower and spray modules, 
and operating experience with cooling tower materials, 3:14465 
MECHANICAL FILTERS 
Extraction of fine dust from gases under very difficult chemical 
and thermal conditions with textile filter mediae, 3:15370 





MECHANICAL PROPERTIES/MATHEMATICAL MODELS 


MECHANICAL PROPERTIES/MATHEMATICAL MCDETS 
Mechanical properties of the Pittsburgh coal at elevated 
temperatures (Ph.D. Thesis; 150 references), 3:13735 
MECHANICAL PROPERTIES/TEMPERATURE 
DEPENDENCE 
Mechanical properties of the Pittsburgh coal at elevated 
temperatures (Ph.D. Thesis; 150 references), 3:13735 
MECHANICAL STRUCTURES 
See also BRIDGES 
MECHANICAL STRUCTURES/MECHANICAL VIBRATIONS 
Numerical analysis of linear vibrations of structures under 
deterministic and stochastic loads, 3:14846 
MECHANICAL STRUCTURES/STRESS ANALYSIS 
Stochastic variables in analysis and design of structures, 3:14847 
MEDICINES 
See DRUGS 
MELTDOWN 
Study of the metallurgical and chemical interaction between core 
melt and reactor pressure vessel wall. Final report, 3:14927 
(NUREG-tr-0004) 
MELTDOWN/CHEMICAL REACTION KINETICS 
Large scale sodium test facility (LMFBR), 3:14898 (SAND-77- 
1421C) 
MELTDOWN/SIMULATION 
Large scale sodium test facility (LMFBR), 3:14898 (SAND-77- 
1421C) 
MELTING/NATURAL CONVECTION 
Analysis of melting in the presence of natural convection in the 
melt region, 3:16123 
MEMBRANES 
See also CELL MEMBRANES 
MEMBRANES/USES 
Reverse osmosis: ultrafiltration membrane processes 1976, 3:14460 
MEMORY DEVICES 
See also CRYOGENIC STORAGE DEVICES 
MEMORY DEVICES/JOSEPHSON JUNCTIONS 
Phase-to-pulse conversion circuits incorporating Josephson 
devices and superconducting interconnection circuitry (Patent), 
3:15630 
MERCURY/BIOLOGICAL ACCUMULATION 
Uptake and distribution of mercury within higher plants, 3:16016 
MERCURY/CHEMICAL ANALYSIS 
Mercury contents in Hot Springs, Hakone Volcano, 3:14385 
MERCURY/CORROSIVE EFFECTS 
First four years of operation of the LNG plant at Skikda (Algeria). 
Causes and remedies of the corrosion of cryogenic exchanges by 
mercury, 3:14000 (DOE-tr-16) 
MERCURY/ECOLOGICAL CONCENTRATION 
Trace elements in the terrestrial environment of a coal-fired 
powerhouse, 3:15884 (DP-1475) 
MERCURY/ISOTOPIC EXCHANGE 
Isotopic organic and inorganic mercury exchange in river water, 
15898 


MERCURY/MONITORING 
Mercury distribution in soil around a large coal-fired power plant. 
Final report, 3:14538 (PB-269289) 
MERCURY CHLORIDES/BIOLOGICAL EFFECTS 
Heavy metals and membrane functions of an alveolar epithelium, 
3:16012 
MERCURY IODIDES/CRYSTAL GROWTH 
Fabrication of Hglz nuclear detectors, 3:15812 
Recent improvements in HgIs detectors, 3:15807 (EGG-1183- 
2362) 
MERCURY IODIDES/PURIFICATION 
Fabrication of Hglo nuclear detectors, 3:15812 
MERCURY SULFIDES/TARGETS 
Preparation of isotopically enriched mercury targets, 3:15795 
(LA-6850-5) 
MESON FACTORIES/PERFORMANCE TESTING 
Investigation of the accelerating structure for the second part of 
the meson factory linac, 3:15747 (AECL-5677) 
MESON RESONANCES 
See also OMEGA-784 RESONANCES 
RHO-765 RESONANCES 
VECTOR MESONS 
MESON RESONANCES/PARTICLE PRODUCTION 
Observation of structure in the Y region (9.4, 10.0, 10.4 Gev), 
3:16126 
MESONS 
See also MESON RESONANCES 
MESONS/FORM FACTORS 
Asymptotic form of hadronic form factors in the quark model, 
3:16137 


MESOSPHERE/ELECTRON DENSITY 
Post stabilization ionization level predictions. Volume III of the 
calendar year 1975 annual report to the Defense Nuclear 
Agency. Memorandum report, 3:16093 (AD-A-043178) 
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MESOSPHERE/WIND 
Post stabilization ionization level predictions. Volume III of the 
calendar year 1975 annual report to the Defense Nuclear 
Agency. Memorandum report, 3:16093 (AD-A-043178) 
METAL INDUSTRY/AIR POLLUTION CONTROL 
Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO: 
regulations for industrial boilers and processes. volume iii. 
Republic Steel Corporation, Cleveland district plant. Final 
report, 3:15849 (PB-268956) 

METAL INDUSTRY/ENERGY CONSERVATION 
Development of an industry-government cooperative energy- 
conservation program: Phase II. Project 8993 cumulative 
monthly status report, June 1-September 30, 1977, 3:15331 

(COO/4289-1) 
METAL-METAL BATTERIES/CHEMICAL REACTIONS 
Since the Volta pile (Na/Zr), 3:15029 
METAL-METAL BATTERIES/DESIGN 
End-reacting electrochemical battery (Patent; Na: Li/Fe, Ni in 
hydroxide electrolyte), 3:14967 
METAL-METAL BATTERIES/ELECTROLYTES 
Since the Volta pile (Na/Zr), 3:15029 
METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
METAL-NONMETAL BATTERIES/CATHODES 
Electrochemical cells with cathode-active materials of layered 
compounds (Patent; e.g., Li/FeOCl), 3:15018 
Rechargeable lithium transition metal sulfide batteries 
= a electrochemistry, evaluations for Nb, Ti, Ta), 
1 
METAL-NONMETAL BATTERIES/DESIGN 
Rechargeable high temperature electrochemical battery (Patent; 
Mg-Si-B/Mg and other chlorides/Fe sulfide), 3:14965 
METAL-NONMETAL BATTERIES/PERFORMANCE 
Sodium chloride battery (Na/NaAICl,/SbCls; operates at 200°C, 
50 Wh/Ib), 3:14971 
METALS 
See also ACTINIDES 
ALKALI METALS 
LIQUID METALS 
METALS/BIOLOGICAL ACCUMULATION 
Frequency distributions of trace metal concentrations in five 
freshwater fishes, 3:16021 
METALS/BIOLOGICAL EFFECTS 
Correlation of human placental enzymatic activity with trace 
metal concentration in placentas from three geographical 
locations, 3:16032 
METALS/CORROSION 
Critical materials problems in coal conversion, 3:13713 
METALS/ELECTRONIC STRUCTURE 
Information on the electronic structure of metals and alloys from 
the hyperfine structure of mossbauer spectra, 3:15499 (N-77- 
25981) 
METALS/ENVIRONMENTAL EFFECTS 
Heavy-metal contamination by atmospheric fallout of several Flin 
Flon area lakes and the relation to fish populations, 3:15900 
METALS/MATERIALS RECOVERY 
Resource recovery from solid waste: the story of Union Electric's 
solid-waste utilization system, 3:15375 
Seattle solid waste ammonia project study. Final report, 3:15383 
(TID-22780) 
Use of community refuse for boiler fuel, 3:14478 
METALS/PHYSICAL RADIATION EFFECTS 
Excitation of plasmons by ion bombardment and related effects, 
3:15511 
Radiation effects in structural materials for fusion reactors, 
3:15505 
METALS/RESEARCH PROGRAMS 
Final results of the FY'78 chemistry and materials science research 
program review, 3:15423 (UCID-17626) 
METAMORPHIC ROCKS 
See also MARBLE 
SANDSTONES 
SHALES 
Phase relations of Ca- and Na-A\ silicates in low-grade 
metamorphic rocks, 3:14428 
METHANATION/CATALYSTS 
Carrier catalyst for methanation (Patent), 3:14199 
Liquid phase methanation pilot plant installation and operation. 
— report, July 1-September 30, 1976 , 3:13632 (FE-2036- 
-1 


METHANATION/SIMULATION 
Development of a modular software system for the dynamic 
simulation of coal conversion plants. Quarterly report, April- 
June 1977, 3:13638 (FE-2338-4) 
Development of a modular software system for the dynamic 
simulation of coal conversion plants. Annual report, June 1, 
1976-June 30, 1977, 3:13639 (FE-2338-5) 
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METHANE/BIOSYNTHESIS 
Biomass as an energy mechanism, 3:14271 
Comprehensive gasification process for energy recovery from 
cellulosic wastes, 3:14251 (CONF-770222-1) 
Economics of SNG production by anaerobic digestion of specially 
grown plant matter, 3:14266 
Monfort waste conversion demonstration. Quarterly progress 
report, January 1, 1977-March 31, 1977, 3:14203 (COO-2952-13) 
Operating experience with large scale digestion of urban refuse 
with sewage sludge, 3:14208 
Solar energy utilization and resource recovery application in space 
heating, 3:14292 
Systems analysis of bioconversion with microlagae, 3:14261 
Two-phase anaerobic digestion, 3:14209 
Utilization of waste cellulose for production of chemical 
feedstocks via acid hydrolysis, 3:14265 
METHANE/CHEMICAL REACTION YIELD 
Catalyzed hydrogen and steam gasification of coal and coal chars, 
3:13687 
METHANE/DESORPTION 
Method for removing methane from coal (Patent), 3:13762 
METHANE/ELECTRON MOBILITY 
yo mobility of excess electrons in dense methane gas, 
:16101 
METHANE/ISOTOPE RATIO 
Carbon isotopes of methane. Model experiments on the variations 
in the '2C/'8C ratio of methane during coal adsorption and 
desorption, 3:13756 
METHANE/MONITORING 
Technical ventilation monitoring within the framework of the 
CH, exception guideline of the higher mining office of 
Northrhine Westphalia taking into consideration the various 
uliarities of coalwinning, 3:13860 
METHANE/PRODUCTION 
Energy and protein production from pulp mill wastes. Annual 
report, June 15, 1976-June 15, 1977, 3:15366 (COO-2983-4) 
Syngas process converts waste to SNG, 3:14207 
METHANE/SYNTHESIS 
Process for the catalytic reaction of carbon monoxide with 
hydrogen for the production of methane (Patent), 3:14202 
METHANOL/COMBUSTION PROPERTIES 
Alcohol fuel prospects, 3:14211 
METHANOL/MIXING 
Fuel gas and its generation (Patent; mixtures of propane, 
propylene oxide, and methanol), 3:14197 
METHANOL/PHYSICAL PROPERTIES 
Alcohol fuel prospects, 3:14211 
METHANOL/PRODUCTION 
Method to produce a methanol contained energy carrier (Patent; 
~ MeOH production and dissolution of additional natural gas), 
713990 
METHANOL/SOLVENT PROPERTIES 
Method to produce a methanol contained energy carrier (Patent; 
by a" production and dissolution of additional natural gas), 
1 
METHANOL/USES 
Process and equipment for the addition of additional liquids in 
internal combustion engines (Patent), 3:15421 
METHEMOGLOBIN/RADIOLYSIS 
Pulse radiolysis studies of fast reactions in molecular systems. 
rom po report, November 1976-October 1977, 3:15596 (COO- 
1763-53) 
METHOTREXATE/DIFFUSION 
Membrane transport of antifolates as a critical determinant of drug 
cytotoxicity, 3:15923 
METHOTREXATE/TOXICITY 
Membrane transport of antifolates as a critical determinant of drug 
cytotoxicity, 3:15923 
METHYL IODIDE/ADSORPTION 
Removal of radioactive iodine and methy] iodide by use of silver- 
impregnated resin, 3:14082 
METHYL IODIDE/RADIOACTIVE WASTE PROCESSING 
Process for decontaminating gas containing radioactive iodine 
(Patent), 3:14080 
METHYLMERCURY/BIOLOGICAL EFFECTS 
Chronic methylmercury exposure in the monkey (Macaca 
mulatta), 3:16027 
Interactions of acetylcholine receptors with organic mercury 
compounds (Torpedo ocellata), 3:15931 
Methylmercury poisoning in the harp seal (Pagophilus 
groenlandicus), 3:16020 
METHYLMERCURY/HEALTH HAZARDS 
Outbreak of minamata disease (methyl mercury poisoning) in cats 
on Northwestern Ontario reserves, 3:16024 
MEYERS PROCESS/PILOT PLANTS 
Pilot plant design for chemical desulfurization of coal. Final report 
June 1973-March 1977, 3:13606 (PB-270111) 


MILITARY FACILITIES/WASTE MANAGEMENT 


MFTF DEVICES/NEUTRAL BEAM SOURCES 
Using computer graphics to analyze the placement of neutral- 
beam injectors for the Mirror Fusion Test Facility, 3:16285 
(UCRL-80106) 
MHD CHANNELS/MATERIALS 
Materials problems in open cycle magnetohydrodynamics, 3:15241 
Materials for open cycle magnetohydrodynamic (MHD) channels, 
3:15242 
MHD GENERATORS 
See also COAL-FIRED MHD GENERATORS 
OPEN-CYCLE MHD GENERATORS 
MHD GENERATORS/ELECTRODES 
Development, testing, and evaluation of MHD materials and 
component designs. ao report, January 1-March 31, 
1977, 3:15239 (FE-2248- 
MHD GENERA LORS/ MATERIALS 
Materials problems in open cycle magnetohydrodynamics, 3:15241 
MHD GENERATORS/MATERIALS TESTING 
Development, testing, and evaluation of MHD materials and 
component designs. Quarterly report, January 1-March 31, 
1977, 3:15239 (FE-2248-14 
MHD GENERATORS/RESEARCH PROGRAMS 
Development, testing, and evaluation of MHD materials and 
component designs. Quarterly report, January 1-March 31, 
1977, 3:15239 (FE-2248-14) 
MHD GENERATORS/SUPERCONDUCTING MAGNETS 
Fabrication experiences and operative characteristics of the U.S. 
SCMC superconducting dipole magnet for MHD research, 
3:15237 (CONF-770801-23) 
MHD POWER PLANTS/PERFORMANCE TESTING 
MHD generators for baseload power stations, 3:15236 
MHD POWER PLANTS/RESEARCH PROGRAMS 
MHD generators for baseload power stations, 3:15236 
MHD POWER PLANTS/STEAM GENERATORS 
Special features of a power plant steam generator for a MHD 
generator, 3:15240 
CA 


See also BIOTITE 
MICA/FORMATION FREE ENTHALPY 
Thermodynamic data for pargasite, fluorpargasite, fluorapatite, 
and fluorphlogopite, 3:14426 
MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROCHANNEL ELECTRON MULTIPLIERS/ 
PERFORMANCE 
Microchannel plates, 3:15810 
MICROELECTRONIC CIRCUITS/FABRICATION 

Developmental trends in sputtering technology and their 

application in electronics, 3:15696 (BNWL-tr-276) 
MICROEMULSION FLOODING/BENCH-SCALE 

EXPERIMENTS 

Pilot demonstration of enhanced oil recovery by micellar polymer 
water flooding. Monthly report, August 1977, 3:13910 (SAN/ 
1395-13) 

MICROEMULSION FLOODING/DEMONSTRATION 

PROGRAMS 

North Stanley project tertiary recovery project Osage County, 
Oklahoma, 3:13906 (BERC-0029-27) 

Pilot demonstration-enhanced oil recovery by micellar-polymer 
waterflooding Bell Creek Field. Monthly technical progress 
report, August 1977, 3:13909 (COO-4207-14) 

MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
PROTOZOA 
VIRUSES 
MICROORGANISMS/STERILIZATION 
Sludge disinfection, 3:15965 (CONF-770108-) 
MICROPROCESSORS/USES 
Application of microcomputers in cyclotron experiments, 3:15803 
MICROTRONS/DESIGN 
Preliminary design study on a 60 MeV cw electron accelerator 
using a conventional standing wave linac, 3:15751 (AECL-5677) 
MIGMA DEVICES/FUSION YIELD 
Fusion products detection system in Migmacell II, 3:16305 
MIGMA DEVICES/SI SEMICONDUCTOR DETECTORS 
Fusion products detection system in Migmacell II, 3:16305 
MIHAMA-3 REACTOR/XENON OSCILLATIONS 
Control of xenon oscillations in large PWRs result of control in 
Mihama Unit No.3 Reactor, 3:14659 
MILITARY FACILITIES/HEATING SYSTEMS 
Utilization of fission products in thermal systems, 3:14167 
MILITARY FACILITIES/WASTE MANAGEMENT 

Improving military solid waste management: economic and 
environmental benefits: Department of Defense. Report to the 
Congress, 3:15382 (PB-268805) 





MILL TAILINGS 


MILL TAILINGS 
See also ORE PROCESSING 
MILL TAILINGS/ENVIRONMENTAL EFFECTS 
oe assessment of inactive uranium mill tailings, Shiprock 
ite, Shiprock, New Mexico. A summary of the Phase II, Title 
I, 3:14028 (GJT-2S) 
MILL TAILINGS/WASTE DISPOSAL 
Processing Athabasca tar sands: tailings disposal, 3:14019 
MILLING MACHINES/DESIGN 
Pulverizing mill (Patent), 3:13823 
MINERAL OIL 
See LUBRICANTS 
MINERAL OILS/DESULFURIZATION 
Mineral oil desulfurization, 3:13929 
Problems of the processing and use of products from 
desulfurization plants, 3:15731 
MINERAL RESOURCES/DEMAND FACTORS 
Energy, minerals, environment: how now brown cow, 3:15091 
MINERAL VA. NORTH ANNA-1 REACTOR 
See NORTH ANNA-I REACTOR 
MINERAL VA. NORTH ANNA-2 REACTOR 
See NIRTH ANNA-2 REACTOR 
MINERAL WASTES/MATERIALS HANDLING 
~— - rn and spoil clearance from tunnels and headings, 
1377 
MINERAL WASTES/WASTE PRODUCT UTILIZATION 
Method for the treatment of mining gangue containing sulfuric 
acid (Patent), 3:13741 
MINERALS 
See also APATITES 
CHLORITE MINERALS 
CLAYS 
FELDSPARS 
GYPSUM 


ZEOLITES 
MINERALS/PRECIPITATION 
Computer modelling of geothermal brines from the Salton Sea 
Geothermal Field, California, 3:14415 
MINERALS/REMOVAL 
Coal liquefaction process (Patent), 3:13710 


MINERALS/STRUCTURAL CHEMICAL ANALYSIS 
Use of uncorrected x-ray diffraction data in quantitative analytical 
determinations, 3:15544 (MERC/CR-77/10) 
MINERS/PLANNING 
Shift planning for personnnel underground, 3:15707 
MINES 
See also COAL MINES 
UNDERGROUND SPACE 
URANIUM MINES 
MINES/SOLAR SPACE HEATING 
Regional conditions and possibility of using low-temperature solar 
heaters in the mines of Yakutia, 3:14290 
MINING EQUIPMENT 
See also CONVEYORS 
MINING EQUIPMENT/COMPARATIVE EVALUATIONS 
Fully-mechanized road-heading using selective cut machines (Of 
18 machines), 3:13811 
MINING EQUIPMENT/CONTROL SYSTEMS 
Experience in mining with the combine PK-3r along a given 
contour, 3:13794 
MINING EQUIPMENT/DUSTS 
fudging mining combines according to the dust factor, 3:13863 
MINING EQUIPMENT/FLUIDIC CONTROL DEVICES 
Longwall mining machine with haulage motor sensed pressure 
controlled rail brake (Patent), 3:13761 
MINING EQUIPMENT/MAINTENANCE 
Complex method of analyzing the work experience of leading 
mine crews and its efficiency, 3:13796 
Utah’s potential in the manufacturing or servicing of mining 
equipment, 3:13759 (NP-22663) 
MINING EQUIPMENT/PRODUCTION 
Utah's potential in the manufacturing or servicing of mining 
ra. 3:13759 (NP-22663) 
MINI EQUIPMENT/RELIABILITY 
Complex method of analyzing the work experience of leading 
mine crews and its efficiency, 3:13796 
Operational analysis using pithead data of baseplate ploughs and 
double-ended shearers, 3:13777 
MINING EQUIPMENT/REMOTE CONTROL 
Remote control in USSR, 3:13806 
MINING EQUIPMENT/REPAIR 
Operational analysis using pithead data of baseplate ploughs and 
double-ended shearers, 3:13777 
MINING EQUIPMENT/SIMULATION 
Simulating of the work of bucket-wheel excavators in a block 
(extraction of height sections), 3:13768 
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MIRRORS/PROTECTIVE COATINGS 
Aging of silazane protective coating in vacuum, 3:14336 
MISSILES/SILVER-ZINC BATTERIES 
Development of a high energy density remotely activated silver- 
zinc battery, 3:14976 
MISSOURI/COAL RESERVES 
Prospecting and developing coal reserves in the Western Interior 
Coal Region, 3:15178 
MISSOURI/ENERGY DEMAND 
National energy outlook: implications, domestic resource 
utilization, and capital requirements, 3:15078 
MIUS 
(Modular Integrated Utility Systems.) 
MIUS/FUEL FEEDING SYSTEMS 
Coal technology program. Progress report, May 1977, 3:13653 
(ORNL/TM-5980) 
MIUS/PERFORMANCE TESTING 
MIUS integration and subsystems test program (At Lyndon B. 
Johnson Space Center), 3:15381 (N-77-26027) 
MIUS/SYSTEMS ANALYSIS 
Program document for Energy Systems Optimization Program 2 
(ESOP2). Volume I. Engineering manual, 3:15380 (N-77-25631) 
MOLECULAR FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULAR STRUCTURE/MATHEMATICAL MODELS 
Algebraic characterization of skeletal branching, 3:15563 
MOLECULE-MOLECULE COLLISIONS/INTERMOLECULAR 
FORCES 
Characteristic vibrational coupling behavior of intermolecular 
potentials, 3:16115 
MOLECULES/BIOLOGICAL EVOLUTION 
Biological applications and evolutionary origins of ionophores, 
3:15925 
MOLLUSCS/BIOLOGICAL RADIATION EFFECTS 
Response of the Asiatic clam, Corbicula manilensis, to gamma 
radiation, 3:15995 (DP-MS-77-70) 
MOLLUSCS/TOXINS 
Structural studies of naturally occurring toxicogenic compounds, 
3:15917 (IS-T-757) 
MOLTEN SALT COAL GASIFICATION PROCESS/ 
FLOWSHEETS 
Molten salt coal gasification process development unit. Quarterly 
technical progress report No. 2, July-September 1976, 3:13640 
(FE-2342-8) 
MOLTEN SALT COAL GASIFICATION PROCESS/PILOT 
PLANTS 
Coal conversion and utilization. 1976 technical report, 3:13621 
(ERDA-77-86) 
MOLTEN SALT COAL GASIFICATION PROCESS/PROCESS 
DEVELOPMENT UNITS 
Molten salt coal gasification process development unit. Quarterly 
technical progress report No. 2, July-September 1976, 3:13640 
(FE-2342-8) 
Molten salt coal gasification PDU monthly technical progress 
report No. 19 for October 1977, 3:13655 (SAN-1429-25) 
MOLTEN SALT COAL GASIFICATION PROCESS/TEST 
FACILITIES 
Molten salt coal gasification process development unit. Quarterly 
technical progress report No. 2, July-September 1976, 3:13640 
(FE-2342-8) 
MOLYBDATES/CORROSIVE EFFECTS 
Electrochemical behavior of some binary and polynary uranium 
alloys, 3:15504 
MOLYBDENUM/ECOLOGICAL CONCENTRATION 
Trace elements in the terrestrial environment of a coal-fired 
powerhouse, 3:15884 (DP-1475) 
MOLYBDENUM/OPTICAL PROPERTIES 
Calculating the optical characteristics of radiant-energy receivers 
in high-temperature research, 3:14280 
MOLYBDENUM/PHYSICAL RADIATION EFFECTS 
Body-centered cubic ion correlation experiment, 3:15506 (BNWL- 
2293) 
MOLYBDENUM/REMOVAL 
=o from coal by the Battelle hydrothermal coal process, 
:13613 
MOLYBDENUM ALLOYS 
See also ALLOY-A-286 
STAINLESS STEEL-316 
MOLYBDENUM ALLOYS/CORROSION RESISTANCE 
Influence of physio-chemical parameters on the mechanical 
properties of some isotropic uranium alloys, 3:15472 
MOLYBDENUM ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Transformations in uranium base, 3:15453 
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MOLYBDENUM ALLOYS/ELECTROCHEMICAL 
CORROSION 
Electrochemical behavior of some binary and polynary uranium 
alloys, 3:15504 
MOLYBDENUM ALLOYS/HARDNESS 
Effects of rolling and heat treatment on the mechanical properties 
and structure of a U-2 Mo alloy produced by co-reduction, 


3:15445 
MOLYBDENUM ALLOYS/MECHANICAL PROPERTIES 
Polynary uranium alloys, 3:15473 
MOLYBDENUM ALLOYS/ROLLING 
Effects of rolling and heat treatment on the mechanical properties 
and irre of a U-2 Mo alloy produced by co-reduction, 


3:1544 
MOLYBDENUM ALLOYS/TENSILE PROPERTIES 
Effects of rolling and heat treatment on the mechanical properties 
and structure of a U-2 Mo alloy produced by co-reduction, 
3:15445 
Influence of physio-chemical parameters on the mechanical 
rties of some isotropic uranium alloys, 3:15472 
MOLYBDENUM COMPOUNDS/CRYSTAL STRUCTURE 
Crystal chemistry of ternary sulfur and selenium compounds of 
low valence molybdenum. Ph.D. thesis. Rennes Univ., France, 
3:15533 (N-77-17900) 
MOLYBDENUM COMPOUNDS/ELECTRIC CONDUCTIVITY 
Crystal chemistry of ternary sulfur and selenium compounds of 
low valence molybdenum. Ph.D. thesis. Rennes Univ., France, 
3:15533 (N-77-17900) 
MOLYBDENUM COMPOUNDS/MAGNETIC 
SUSCEPTIBILITY 
Crystal chemistry of ternary sulfur and selenium compounds of 
low valence molybdenum. Ph.D. thesis. Rennes Univ., France, 
3:15533 (N-77-17900) 
MOLYBDENUM SELENIDES/CRYSTAL STRUCTURE 
Crystal chemistry of ternary sulfur and selenium compounds of 
low valence molybdenum. Ph.D. thesis. Rennes Univ., France, 
3:15533 (N-77-17900) 
MOLYBDENUM SELENIDES/ELECTRIC CONDUCTIVITY 
Crystal chemistry of ternary sulfur and selenium compounds of 
low valence molybdenum. Ph.D. thesis. Rennes Univ., France, 
3:15533 (N-77-17900) 
MOLYBDENUM SELENIDES/MAGNETIC SUSCEPTIBILITY 
Crystal chemistry of ternary sulfur and selenium compounds of 
low valence molybdenum. Ph.D. thesis. Rennes Univ., France, 
3:15533 (N-77-17900) 
MONAZITES/BIOLOGICAL EFFECTS 
Effect of monazite on body organs of rats, 3:15969 
MONITORS (FAILED ELEMENTS) 
See FAILED ELEMENT MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONOCYTES/BIOLOGICAL REGENERATION 
Characterization of bone marrow and lymph node repopulating 
cells by transplanting mononuclear cells into radiated dogs 
(Lethally irradiated dogs), 3:15990 
MONOCYTES/BLOOD FORMATION 
Characterization of bone marrow and lymph node repopulating 
cells by transplanting mononuclear cells into radiated dogs 
(Lethally irradiated dogs), 3:15990 
MONOCYTES/CELL PROLIFERATION 
Physical characterization of a subpopulation of granulocyte/ 
monocyte progenitor cells (CFU-c), 3:15946 
MONOCYTES/CFU 
Characteristics of the in vitro monocyte-macrophage colony- 
forming cells detected within mouse thymus and lymph nodes 
(Gamma radiation), 3:15974 
MONOCYTES/RADIOSENSITIVITY 
Characteristics of the in vitro monocyte-macrophage colony- 
forming cells detected within mouse thymus and lymph nodes 
(Gamma radiation), 3:15974 
MONSANTO SYSTEM 
See LANDGARD PYROLYSIS SYSTEM 
MONTE CARLO METHOD 
Application of Monte Carlo method in reactor criticality 
calculations. I. Principle of the method, 3:14786 
MULE DEER 
See DEER 
MULTIWIRE PROPORTIONAL CHAMBERS/PERFORMANCE 
Position-sensitive gas proportional chambers, 3:15816 (LA-UR-77- 
2438) 
MUNICIPAL WASTES 
See also REFUSE DERIVED FUELS 
MUNICIPAL WASTES/ANAEROBIC DIGESTION 
Comprehensive gasification process for energy recovery from 
cellulosic wastes, 3:14251 (CONF-770222-1) 
Operating experience with large scale digestion of urban refuse 
with sewage sludge, 3:14208 
MUNICIPAL WASTES/COMBUSTION 
Energy through refuse incineration, 3:14218 


NAPHTHALENE/COMPRESSIBILITY 


Industrial steam from the burning of municipal solid waste, 
3:15344 


Modular incinerator energy recovery systems: the Siloam Springs 
experience, 3:15374 
Thermal processes - power generation from waste, 3:14219 
Use of community refuse for boiler fuel, 3:14478 
MUNICIPAL WASTES/ENERGY CONVERSION 
Economics of recovering recyclable materials from urban wastes, 
3:15371 
MUNICIPAL WASTES/ENERGY SOURCES 
Hazardous wastes and energy recovery, 3:15233 
MUNICIPAL WASTES/GASIFICATION 
Rotary kiln gasification of biomass and municipal wastes, 3:14205 
Syngas process converts waste to SNG, 3:14207 
MUNICIPAL WASTES/MATERIALS RECOVERY 
Economics of recovering recyclable materials from urban wastes, 
3:15371 
Municipal solid waste: problem or opportunity, 3:15231 
Other end of the telescope: a community approach to resource 
recovery, 3:15384 
Syngas process converts waste to SNG, 3:14207 
MUNICIPAL WASTES/PYROLYSIS 
Pyrolysis of solid wastes for production of gaseous fuels and 
chemical feedstocks (Comparison of five systems), 3:14206 
Thermal processes - power generation from waste, 3:14219 
MUNICIPAL WASTES/RECYCLING 
Economics of recovering recyclable materials from urban wastes, 
3:15371 
Seattle solid waste ammonia project study. Final report, 3:15383 
(TID-22780) 
Use of community refuse for boiler fuel, 3:14478 
MUNICIPAL WASTES/REFUSE DERIVED FUELS 
Municipal solid waste: problem or opportunity, 3:15231 
MUNICIPAL WASTES/RESOURCE CONSERVATION 
Other end of the telescope: a community approach to resource 
recovery, 3:15384 
MUNICIPAL WASTES/WASTE DISPOSAL 
Effluent and slag from a Destrugas pyrolysis plant, 3:15385 
Resource recovery from solid waste: the story of Union Electric's 
solid-waste utilization system, 3:15375 
MUNICIPAL WASTES/WASTE MANAGEMENT 
Evaluation of current developments in municipal waste treatment. 
ERDA Symposium Series, 3:15977 (CONF-770108-) 
MUNICIPAL WASTES/WASTE PROCESSING 
Chicago's new refuse disposal installation, 3:15372 
Resource recovery from solid waste: the story of Union Electric's 
solid-waste utilization system, 3:15375 
Syngas process converts waste to SNG, 3:14207 
MUNITIONS 
See ORDNANCE 
MUSASHI INST, OF TECHNOLOGY TRIGA REACTOR 
See TRIGA-2-MUSASHI REACTOR 
MUSSELS 
See MOLLUSCS 
MUTAGENESIS/HAZARDS 
Comments on mutagenesis risk estimation, 3:15952 (CONF- 
7610137-1) 
MUTAGENESIS/RADIOINDUCTION 
Comments on mutagenesis risk estimation, 3:15952 (CONF- 
7610137-1) 
MUTATION FREQUENCY 
Comments on mutagenesis risk estimation, 3:15952 (CONF- 
7610137-1) 
MUTSU REACTOR/RADIATION STREAMING 
Measurements of streaming neutrons on nuclear ship ‘Mutsu’ by a 
two-detector-method, 3:14880 
MYLERAN/BIOLOGICAL EFFECTS 
Mechanism of donor to host tolerance in rat bone marrow 
chimeras (Gamma radiation), 3:15993 


NAPHTHA/CHEMICAL COMPOSITION 
Separtion and identification of some alkylpyridines from thermally 
cracked shale-oil naphtha, 3:14017 (LERC/RI-77/3) 
NAPHTHA/DENITRIFICATION 
Hydrogenation process employing a zinc promoted catalyst 
(Patent), 3:13607 
NAPHTHA/DESULFURIZATION 
Hydrogenation process employing a zinc promoted catalyst 
(Patent), 3:13607 
NAPHTHALENE/COMPRESSIBILITY 
Pressure dependence of the lattice parameters of naphthalene up 
to 5.5 kbar and a re-evaluation of the elastic constants, 3:15577 
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NAPHTHALENE/ELASTICITY 
Pressure dependence of the lattice parameters of naphthalene up 
to 5.5 kbar and a re-evaluation of the elastic constants, 3:15577 
NAPHTHALENE/ENERGY TRANSFER 
High pressure study of the effect of viscosity on the quenching of 
naphthalene fluorescence by biacetyl, 3:15580 
NAPHTHALENE/ENERGY-LEVEL TRANSITIONS 
Polariton effects in naphthalene crystals, 3:15536 (IS-T-768) 
NAPHTHALENE/FLUORESCENCE 
High pressure study of the effect of viscosity on the quenching of 
naphthalene fluorescence by biacetyl, 3:15580 
NAPHTHALENE/PHOTON COLLISIONS 
Polariton effects in naphthalene crystals, 3:15536 (IS-T-768) 
NATURAL CIRCULATION 
See NATURAL CONVECTION 
NATURAL CONVECTION/NETWORK ANALYSIS 
Network model for free convection within internally heated 
porous media, 3:15685 (SAND-77-1771C) 
NATURAL DRAFT COOLING TOWERS 
Air coolant system (improvements to cooling towers;Patent), 
3:14854 
NATURAL DRAFT COOLING TOWERS/ENVIRONMENTAL 
EFFECTS 


Behavior of visible plumes from hyperbolic cooling towers, 
3:15842 
Operating experiences with fan-assisted natural-draft cooling 
towers, 3:14468 
NATURAL DRAFT COOLING TOWERS/MAINTENANCE 
Operating experiences with fan-assisted natural-draft cooling 
towers, 3:14468 
NATURAL DRAFT COOLING TOWERS/NOISE 
POLLUTION ABATEMENT 
Noise prediction techniques for siting large natural-draft and 
mechanical-draft cooling towers, 3:14466 
NATURAL DRAFT COOLING TOWERS/OPERATION 
Operating experiences with fan-assisted natural-draft cooling 
towers, 3:14468 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
NATURAL GAS/ALLOCATIONS 
1977-1978 heating season: projected natural gas curtailments and 
potential needs for additional alternate fuels, 3:15129 (DOE/ 
EIA-0015) 
NATURAL GAS/CALORIFIC VALUE 
Method to produce a methanol contained energy carrier (Patent; 
= production and dissolution of additional natural gas), 
NATURAL GAS/COMBUSTION 
Flashback of laminar monoport burner flames, 3:14004 
NATURAL GAS/CONSUMPTION RATES 
Worldwide market forces threaten North Sea wealth, 3:15180 
NATURAL GAS/DEMAND FACTORS 
Energy availabilities for state and local development: 1974 data 
volume, 3:15132 (ORNL/TM-5890/S3) 
Energy availabilities for state and local development: 1973 data 
volume, 3:15131 (ORNL/TM-5890-S2) 
NATURAL GAS/ENERGY SUPPLIES 
Project Independence Evaluation System (PIES) documentation. 
Volume IV. FEA model of oil and gas supply: data validation 
and update, 3:13943 (PB-270385) 
NATURAL GAS/MIXING 
Blending different qualities from German gas fields, 3:13966 
NATURAL GAS/NATURAL GAS INDUSTRY 
Natural gas projects in Iran, 3:13952 
NATURAL GAS/PRODUCTION 
German petroleum and natural gas production. Present status and 
future aspects (German Federal Republic), 3:13933 
NATURAL GAS/RESERVES 
Domestic energy resource and reserve estimates: uses, limitations, 
and needed data. Report to the Congress, 3:15172 (PB-268966) 
Worldwide market forces threaten North Sea wealth, 3:15180 
NATURAL GAS/STORAGE 
Some aspects of natural gas storage, 3:14010 
NATURAL GAS/TRADE 
Export policy for Canadian natural gas, 3:13978 
NATURAL GAS/TRANSPORT 
Method to produce a methanol contained energy carrier (Patent; 
by a production and dissolution of additional natural gas), 


NATURAL GAS/UNDERGROUND STORAGE 
Wolfersberg - an underground reservoir for natural gas in a depth 
of 3,000 m, 3:14007 
NATURAL GAS/USES 
Future energy systems on a natural gas basis, 3:13953 
Natural gas motors instead of furnaces. A heating system to save 
primary energy in the new indoor swimming pool at 
Heidenheim, 3:15278 
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NATURAL GAS DEPOSITS/AGE ESTIMATION 
Age of gas deposits of north Ustyurt from paleohydrogeologic 
and hydrogeologic data, 3:13962 
Basic factors affecting the duration of the formation of petroleum 
and gas deposits in platform and geosynclinal conditions, 
3:13877 
Basic periods of formation completion of gas and petroleum 
deposits in basins of different types, 3:13881 
Conditions and time of formation of petroleum and gas deposits in 
the orogenic regions of southeast central Asia, 3:13890 
Conditions and time of formation of petroleum and gas deposits in 
the eastern Siberian platform, 3:13902 
Conference on time of formation of petroleum and gas deposits, 
3:13873 
Determination of the time of formation of deposits of petroleum 
and gas on the basis of a detailed study of regional 
transformation of terrigenic rocks (using the western Siberian 
plate as an example), 3:13882 
Determination of the time of formation of gas deposits of the 
Senoman stage of southwest Siberia from the data of a complex 
analysis of the geologic, geochemical, and hydrogeologic 
indicators, 3:13961 
Effect of the underground hydrosphere on the time of formation 
of hydrocarbon deposits, 3:13883 
Gas-geochemical and paleostructural criteria for the time of 
formation of petroleum and gas deposits of the southern 
Precausasians, 3:13889 
Geologic-geochemical indicators of the time of formation of 
petroleum deposits in the Jurassic and Cretaceous depositions of 
the central region of the West Siberian plain, 3:13885 
Geological aspects of the time of formation of petroleum and gas 
deposits, 3:13876 
Geological-geochemical indicators of the age of petroleum and 
gas, 3:13897 
Helium-argon ratio and the age of gas deposits, 3:13959 
Periodicity of the formation of petroleum and gas deposits in the 
Permian epoch, 3:13900 
Status of studies on the problem of dating formation of petroleum 
and gas deposits, 3:13874 
Time and conditions of formation of petroleum and gas deposits in 
the Jurassic sediments on the territory of the Turansk platform, 
3:13893 
Time and duration of formation of petroleum and gas deposits at 
the boundary of the epigenic platforms of southern USSR and 
adjacent regions, 3:13878 
Time of formation of the petroleum deposits in the Mesozoic 
sediments of the western region of the Tomsk range, 3:13886 
Time of formation of the primary zone of generation of 
hydrocarbons in the Mesozoic-Cenozoic sediments of the 
Precaucasian in connection with the cyclicity of the process of 
petroleum-gas formation, 3:13887 
Time of formation of hydrocarbon deposits in Daghastan, 3:13888 
Time of formation of petroleum and gas deposits in piedmond and 
intermontane petroleum-gas bearing basins, 3:13891 
Time of formation of petroleum and gas deposits in Mangyshlak 
and Ustyurt, 3:13892 
Time of formation of petroleum and gas deposits in sediments of 
late Precambrian and lower Cambrian of the south Siberian 
platform, 3:13895 
Time of formation of petroleum and gas deposits in buried deltas, 
bars, and reefs, 3:13898 
Time of formation of the gas deposits in sediments of the 
—— Paleozoic of the Chu-Sarsuisk syneclise, 
3:13963 
Time of formation of gas deposits of Turkmen, 3:13964 
Time of the original migration of petroleum-gas hydrocarbons 
determines the time of formation of their deposits (in the light of 
new laboratory experimental studies), 3:13875 
NATURAL GAS DEPOSITS/DEPTH 
Atmospheric argon and helium of formation fluids as indicators of 
the depth of formation of gas deposits, 3:13960 
NATURAL GAS DEPOSITS/GEOCHEMISTRY 
Characterization of the eastern gas shales, 3:13955 (MLM- 
2475(OP)) 
NATURAL GAS DEPOSITS/GLOBAL ASPECTS 
Energy reserves (Summary of reserve estimates and economic 
supply models for exhaustible resources), 3:15171 (BNL-50646) 
NATURAL GAS DEPOSITS/ORIGIN 
Basic factors affecting the duration of the formation of petroleum 
and gas deposits in platform and geosynclinal conditions, 
3:13877 
Time of formation of gas deposits in north-west Siberia, 3:13958 
NATURAL GAS DEPOSITS/RESERVES 
Energy reserves (Summary of reserve estimates and economic 
supply models for exhaustible resources), 3:15171 (BNL-50646) 
NATURAL GAS DEPOSITS/SPATIAL DISTRIBUTION 
Relationship of the young age of petroleum and gas deposits with 
their periodic discrete hypsometric localization, 3:13901 
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Time of formation of deposits and distribution of hydrocarbons of 
different phase composition in some petroleum-gas bearing 
basins of Western Europe, 3:13894 

NATURAL GAS DISTRIBUTION SYSTEMS 
See also PIPELINES 
NATURAL GAS DISTRIBUTION SYSTEMS/MANAGEMENT 

Rules and regulations of service for gas public utilities in Indiana, 
3:15154 (PB-268641) 

NATURAL GAS DISTRIBUTION SYSTEMS/REGULATIONS 

Rules and regulations of service for gas public utilities in Indiana, 
3:15154 (PB-268641) 

NATURAL GAS FIELDS/NORTH SEA 

Energy supply in the German Federal Republic and Western 
Europe, especially considering the potential of oil and gas in the 
North Sea, 3:15138 

NATURAL GAS FIELDS/USES 
Generation of electric power using marginal offshore natural gas 
fields, 3:14449 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY 
Natural gas industry in Nigeria, 3:13979 
NATURAL GAS INDUSTRY/REGULATIONS 

Statement of Mr. Conley P. Smith, Vice President of Independent 
Petroleum Association of Mountain States to the Federal 
Energy Administration townmeeting on energy policy, 3:13867 
(CONF-770379-1) 

NATURAL GAS INDUSTRY/STATISTICS 

Natural gas and petroleum extraction by German companies at 

home and abroad 1976, 3:13934 
NATURAL GAS PROCESSING PLANTS/TRACER 

TECHNIQUES 

Experience in the determination of the depth and of the transport 
mechanism of inhibitors in natural gas production plants using 
radioisotopes, 3:13969 

NATURAL GAS WELLS/HYDRAULIC FRACTURING 

LLL Gas Stimulation Program. Quarterly progress report, April- 

June 1977, 3:13987 (UCRL-50036-77-2) 
NATURAL GAS WELLS/WELL DRILLING 

Full-scale laboratory drilling tests on sandstone and dolomite. 

Final report, 3:13907 (BERC/RI-77/18) 
NATURAL STEAM 
(Use for geothermal steam that contains incondensible gases (typically 
CO, and H2S) with minor amounts of other gases.) 

NATURAL STEAM/CONTRACTS 

Geothermal sales contracts, 3:14404 
NATURAL STEAM/TRADE 

Geothermal sales contracts, 3:14404 
NEBRASKA/AGRICULTURE 

Energy uses in Nebraska agriculture, 3:15339 (PB-268676) 
NECK/NEOPLASMS 

High-dose rate intracavitary radiation therapy for advanced head 

and neck tumors, 3:15987 
NEODYMIUM/WIEDEMANN-FRANZ LAW 
Wiedemann-Franz ratio of magnetic materials, 3:15491 
NEODYMIUM LASERS/BEAM TRANSPORT 
Beam transport optics for laser fusion, 3:16298 (UCRL-80170) 
NEODYMIUM LASERS/LASER MATERIALS 
Optical materials for neodymium fusion lasers, 3:15682 
NEODYMIUM LASERS/OPTICAL SYSTEMS 
Beam transport optics for laser fusion, 3:16298 (UCRL-80170) 
NEOMYCIN 
See ANTIBIOTICS 
NEOPLASMS 
See also CARCINOMAS 
HEPATOMAS 
LEUKEMIA 
NEOPLASMS/PATIENTS 
Epidemiology of bladder cancer. A second look, 3:15966 
NEPTUNIUM/ION EXCHANGE 

Evaluation of anion exchange resins for processing plutonium- 

neptunium residues, 3:14045 (RFP-2657) 
NEPTUNIUM 237 TARGET/NEUTRON REACTIONS 

HEDL evaluation of actinide cross sections for ENDF/B-V, 
3:16156 (HEDL-TME-77-54) 

NERVE CELLS/BIOCHEMICAL REACTION KINETICS 

Toxic chemicals as probes of nerve membrane function, 3:15930 

NET ENERGY 
(Difference of energy output and energy input.) 
NET ENERGY/OPTIMIZATION 

Net energy analysis: theoretical and methodological 

considerations, 3:15065 
NET ENERGY/REVIEWS 
Net energy analysis: theoretical and methodological 
considerations, 3:15065 
NETHERLANDS/DISTRICT HEATING 
District heating in Rotterdam, 3:15108 
Future of district heating in Holland, 3:15109 


NEUTRON REACTIONS/CAPTURE 


NETHERLANDS/SPECIFICATIONS 
District heating in Rotterdam, 3:15108 
NEURONS 
See NERVE CELLS 
NEUTRAL ATOM BEAM INJECTION/PERFORMANCE 
Neutral beam injection experiments at ORNL: fueling aspects, 
3:16274 (CONF-771129-4) 
NEUTRAL ATOM BEAM INJECTION/TRANSPORT 
THEORY 
Effects of fueling profiles on plasma transport, 3:16275 (CONF- 
771129-5) 
NEUTRAL BEAM SOURCES 
See also ION SOURCES 
NEUTRAL BEAM SOURCES/BEAM MONITORING 
Fast-scan, beam-profile monitor, 3:16279 (UCRL-79680) 
NEUTRAL BEAM SOURCES/CONTROL SYSTEMS 
Automation of multiple neutral beam injector controls at 
Lawrence Livermore Laboratory, 3:16278 (UCRL-79640) 
NEUTRAL BEAM SOURCES/CRYOPUMPS 
Cryosorption pumping of deuterium by MS-5A at temperatures 
above 4.2 K for fusion reactor applications, 3:16301 (CONF- 
771110-8) 
NEUTRAL BEAM SOURCES/DATA ACQUISITION SYSTEMS 
Data acquisition system for PLT Neutral Beam Test Stand, 
3:16266 (CONF-771029-18) 
Fast-scan, beam-profile monitor, 3:16279 (UCRL-79680) 
NEUTRAL BEAM SOURCES/DESIGN 
Component design description of the neutral beam injectors for 
PLT, 3:16267 (CONF-771029-43) 
Mechanical design criteria for continuously operating neutral 
beams, 3:16283 (UCRL-79730 
NEUTRAL BEAM SOURCES/LINERS 
Liquid nitrogen cooled liners for 2XIIB, 3:16284 (UCRL-79755) 
NEUTRAL BEAM SOURCES/PENNING ION SOURCES 
DuoPIGatron ion sources for PLT injectors, 3:16268 (CONF- 
771029-63) 
NEUTRAL BEAM SOURCES/PERFORMANCE 
Beam penetration: theory and predictions, 3:16273 (CONF- 
771129-2) 
DuoP1IGatron ion sources for PLT injectors, 3:16268 (CONF- 
771029-63) 
NEUTRAL BEAM SOURCES/PERFORMANCE TESTING 
Development and testing of the ORNL/PLT neutral beam lines 
for the Princeton Large Torus, 3:16272 (CONF-771029-108) 
NEUTRAL BEAM SOURCES/POWER SUPPLIES 
40-kV, 25-ms neutral-beam power supply for TMX, 3:16261 
(UCRL-79687) 
Design and test of a 40-kV, 80-A, 10-msec, neutral-beam power 
supply series, 3:16259 (UCRL-79673) 
Design philosophy and use of high voltage power systems for 
multi-megawatt ion beam accelerators, 3:16270 (CONF-771029- 
68) 
Tradeoffs in capacitor bank design, 3:16260 (UCRL-79686) 
NEUTRAL BEAM SOURCES/SIMULATORS 
Using computer graphics to analyze the placement of neutral- 
beam injectors for the Mirror Fusion Test Facility, 3:16285 
(UCRL-80106) 
NEUTRAL BEAM SOURCES/SWITCHES 
Design and test of a 40-kV, 80-A, 10-msec, neutral-beam power 
supply series, 3:16259 (UCRL-79673) 
NEUTRAL BEAM SOURCES/TEST FACILITIES 
High-voltage test stand at Livermore, 3:16277 (UCRL-79614) 
ORNL 150 keV neutral beam test facility, 3:16269 (CONF-771029- 


66) 
NEUTRON DIFFUSION EQUATION/COMPUTER CODES 
SPHINX: a one dimensional diffusion and transport nuclear cross 
section processing code, 3:16168 (WARD-XS-3045-17) 
NEUTRON DIFFUSION EQUATION/NUMERICAL 
SOLUTION 
Automated approach to quantitative error analysis, 3:16166 (COO- 
2280-31) 
Automated approach to quantitative error analysis, 3:16167 (COO- 
2280-32) 
NEUTRON DIFFUSION EQUATION/THREE-DIMENSIONAL 
CALCULATIONS 
VENTURE: a code block for solving multigroup neutronics 
problems applying the finite-difference diffusion-theory 
approximation to neutron transport, version II (LMFBR), 
3:14723 (ORNL-5062/R1) 
NEUTRON DOSIMETRY/DIELECTRIC TRACK DETECTORS 
Evaluation of different polymers for fast neutron personnel 
dosimetry using electrochemical etching, 3:15815 (CONF- 
770726-4) 
NEUTRON REACTIONS/CAPTURE 
Evaluated fast neutron cross sections of uranium-238 (0.045 to 20.0 
MeV), 3:16155 (ANL/NDM-32) 
HEDL evaluation of actinide cross sections for ENDF/B-V, 
3:16156 (HEDL-TME-77-54) 





NEUTRON REACTIONS/FAST FISSION 


NEUTRON REACTIONS/FAST FISSION 
HEDL evaluation of actinide cross sections for ENDF/B-V, 
3:16156 (HEDL-TME-77-54) 
NEUTRON REACTIONS/FISSION 
Evaluated fast neutron cross sections of uranium-238 (0.045 to 20.0 
MeV), 3:16155 (ANL/NDM-32) 
NEUTRON REACTIONS/NEUTRON EMISSION 
Evaluated fast neutron cross sections of uranium-238 (0.045 to 20.0 
MeV), 3:16155 (ANL/NDM-32) 
NEUTRON REACTIONS/TOTAL CROSS SECTIONS 
250 keV resonance in the total neutron cross section of ®Li, 
3:16147 (ANL/NDM.-29) 
NEUTRON SOURCE FACILITIES/STORAGE RINGS 
Proton storage ring summer workshop, 3:15806 (LA-6749-C) 
NEUTRON SOURCES 
(Excludes reactors even when used as neutron sources.) 
NEUTRON SOURCES/WAVE FORMS 
Digitizing and analysis of neutron generator waveforms, 3:14164 
SAND-77-1756C) 
NEUTRON STARS/ELECTRIC FIELDS 
Particle acceleration in axisymmetric, magnetized neutron stars, 
3:16081 (N-77-26044) 
NEUTRON TRANSPORT/COMPUTER CODES 
MASTER program file, methods and models. Final report, 
3:16162 (AD-A-041943) 
NEUTRON TRANSPORT THEORY 
Application of Monte Carlo method in reactor criticality 
calculations. I. Principle of the method, 3:14786 
NEUTRON TRANSPORT THEORY/COMPUTER 
CALCULATIONS 
Automated approach to quantitative error analysis, 3:16166 (COO- 
2280-31) 
Automated approach to quantitative error analysis, 3:16167 (COO- 
2280-32) 
NEUTRON TRANSPORT THEORY/COMPUTER CODES 
SPHINX: a one dimensional diffusion and transport nuclear cross 
section processing code, 3:16168 (WARD-XS-3045-17) 
NEUTRON-DEUTERON INTERACTIONS/ELASTIC 
SCATTERING 
nd scattering at 180° for neutron energies from 200 to 800 MeV, 
3:16128 
NEVADA/HOT SPRINGS 
Geochemical studies at four northern Nevada hot spring areas 
(Kyle Hot Springs, Leach Hot Springs, Buffalo Hot Springs, 
and Beowave Hot Springs), 3:14382 (LBL-6808) 
NEVADA TEST SITE/RADIATION MONITORING 
Distribution of radioactivity between rock materials and water at 
Nevada test site, 3:15890 
NEVADA TEST SITE/ROCKS 
Mineralogical, chemical, and petrographic analysis of selected 
rock samples, 3:16064 (ORNL/Sub-4091/4) 
NEW JERSEY/ENERGY POLICY 
Energy policy white paper containing positions on: Outer 
Continental Shelf drilling for oil and natural gas; deepwater port 
construction; and the governmental placement of the state 
energy Office. Presented to the legislature of the State of New 
Jersey by Senator Frank J. Dodd, Senate President, 3:13942 
(PB-269043) 
NEW MEXICO/URANIUM MINES 
Engineering assessment of inactive uranium mill tailings, Shiprock 
Site, Shiprock, New Mexico. A summary of the Phase II, Title 
I, 3:14028 (GJT-2S) 
NEW ZEALAND/ENERGY POLICY 
New Zealand's energy supplies...past, present, and future, 3:15157 
NEW ZEALAND/GEOLOGIC STRUCTURES 
Microearthquakes, geothermal activity, and structure, Central 
North Island, New Zealand, 3:14380 
NEW ZEALAND/GEOTHERMAL EXPLORATION 
Microearthquakes, geothermal activity, and structure, Central 
North Island, New Zealand, 3:14380 
NEW ZEALAND/SEISMIC SURVEYS 
Microearthquakes, geothermal activity, and structure, Central 
North Island, New Zealand, 3:14380 
NICKEL/DUCTILITY 
High-temperature ductility of electrodeposited nickel (report for 
period through May 31, 1977), 3:15468 (SAND-77-8020) 
NICKEL/ECOLOGICAL CONCENTRATION 
Heavy-metal pollution from automotive emissions and its effect on 
roadside soils and pasture species in New Zealand, 3:15860 
NICKEL/PHYSICAL RADIATION EFFECTS 
eo growth of voids in heavy-ion irradiated pure nickel, 
15510 
NICKEL/UPTAKE 
Nickel in British serpentine soils, 3:15886 
NICKEL ALLOYS 
See also ALLOY-A-286 
CHROMIUM-NICKEL STEELS 
NICKEL STEELS 
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TD-NICKEL CHROMIUM 
NICKEL ALLOYS/CRYSTAL STRUCTURE 
Crystal structures of ternary compounds in the systems Ti(V)- 
Fe(Co,Ni)-Sn(Sb), 3:15454 (SAND-77-6019) 
NICKEL CHLORIDES/BIOLOGICAL EFFECTS 
Heavy metals and membrane functions of an alveolar epithelium, 


3:16012 
NICKEL CHLORIDES/ELECTRONIC STRUCTURE 
Electronic and vibrational spectra of trans-[NiCl(H2O)2]*” anions 
in crystalline Rb2NiCl,.2H2O and the effective symmetry of 
mixed-ligand nickel(II) complexes, 3:15568 
NICKEL CHLORIDES/VIBRATIONAL STATES 
Electronic and vibrational spectra of trans-[NiCl4(H2O)2]*” anions 
in crystalline Rb2NiCl,.2H2O and the effective symmetry of 
mixed-ligand nickel(II) complexes, 3:15568 
NICKEL CHROMIUM-TD 
See TD-NICKEL CHROMIUM 
NICKEL STEELS 
(Steels containing only nickel as alloying element.) 
NICKEL STEELS/FRACTURE PROPERTIES 
Application of 5.5% nickel steel in LLNG storage tanks, 3:14009 
NICKEL STEELS/WELDABILITY 
Application of 5.5% nickel steel in LLNG storage tanks, 3:14009 
NICKEL-CADMIUM BATTERIES/BATTERY CHARGERS 
Gas tight Ni-Cd accumulators, 3:14984 
Monitor/control and warning systems for aircraft nickel-cadmium 
batteries (Thermal runaway protection), 3:15039 
Precise charging control for accumulators, 3:15025 
Universal rapid charger for electronic model aircraft. I (9.5 to 34.5 
V, charges in <30 min), 3:15050 
Universal rapid-charging unit for model aircraft batteries. II, 


3:15048 
NICKEL-CADMIUM BATTERIES/BATTERY CHARGING 
Improved charging techniques speed recharging of self-contained 
units, 3:14989 
Oxygen signal and pressure performance in nickel-cadmium cells 
of advanced design (50 Ah), 3:15007 
Pointers for the correct choice of nickel-cadmium accumulators, 
3:14983 
Rejuvenation nickel-cadmium battery cells (Patent), 3:14981 
NICKEL-CADMIUM BATTERIES/BATTERY SEPARATORS 
Low temperature alkaline battery separators, 3:15038 
Studies on the stability of nylon separator material, 3:15037 
NICKEL-CADMIUM BATTERIES/CATHODES 
Pilot production and cycle life performance testing of nickel oxide 
electrodes, 3:15041 
NICKEL-CADMIUM BATTERIES/ELECTRICAL 
PROPERTIES 
Pointers for the correct choice of nickel-cadmium accumulators, 
3:14983 
NICKEL-CADMIUM BATTERIES/ELECTROCHEMISTRY 
Gas tight Ni-Cd accumulators, 3:14984 
NICKEL-CADMIUM BATTERIES/ELECTRODES 
Electric accumulator with electrodes, whose supports consist of 
textile or a felt made of fibrous material (Patent), 3:15020 
NICKEL-CADMIUM BATTERIES/ELECTRONIC CIRCUITS 
Nickel-cadmium battery reconditioning circuit (24-cell, 20-Ah 
batteries), 3:15012 (N-77-25630) 
NICKEL-CADMIUM BATTERIES/FABRICATION 
Pointers for the correct choice of nickel-cadmium accumulators, 
3:14983 
NICKEL-CADMIUM BATTERIES/FAILURES 
Nickel-cadmium aircraft battery failure prediction (Early 
detection by gassing measurements), 3:15003 
NICKEL-CADMIUM BATTERIES/GASES 
Hydrogen recombination in sealed nickel-cadmium cells, 3:15008 
NICKEL-CADMIUM BATTERIES/HEATERS 
Charcoal-fueled battery heater, 3:15045 
NICKEL-CADMIUM BATTERIES/HEATING 
Monitor/control and warning systems for aircraft nickel-cadmium 
batteries (Thermal runaway protection), 3:15039 
NICKEL-CADMIUM BATTERIES/MAINTENANCE 
Rejuvenation nickel-cadmium battery cells (Patent), 3:14981 
NICKEL-CADMIUM BATTERIES/MONITORING 
Monitor/control and warning systems for aircraft nickel-cadmium 
batteries (Thermal runaway protection), 3:15039 
NICKEL-CADMIUM BATTERIES/PERFORMANCE 
Behavioural memory: the memory effect in nickel-cadmium 
batteries, 3:14982 
Nuclear battery hybrid configuration study, 3:14168 
NICKEL-CADMIUM BATTERIES/TEMPERATURE EFFECTS 
Pointers for the correct choice of nickel-cadmium accumulators, 
3:14983 
Thermal runaway tests on nickel-cadmium aircraft batteries 
(Importance of separator), 3:15002 
NICKEL-HYDROGEN BATTERIES/BATTERY SEPARATORS 
Oxygen accumulation and electrolyte loss in nickel hydrogen 
cells, 3:15042 
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NICKEL-HYDROGEN BATTERIES/CATHODES 
Nickel oxide electrode development (Selection of best method for 
electrochemical impregnation), 3:15 
Pilot production and cycle life performance testing of nickel oxide 
electrodes, 3:15041 
NICKEL-HYDROGEN BATTERIES/DESIGN 
Oxygen accumulation and electrolyte loss in nickel hydrogen 
cells, 3:15042 
NICKEL-HYDROGEN BATTERIES/ELECTRODES 
Oxygen accumulation and electrolyte loss in nickel hydrogen 
cells, 3:15042 
NICKEL-HYDROGEN BATTERIES/MATERIALS 
Oxygen accumulation and electrolyte loss in nickel hydrogen 
cells, 3:15042 
NICKEL-HYDROGEN BATTERIES/PERFORMANCE 
Characteristics of nickel-hydrogen flight cells (14 35-Ah cells), 
3:15009 
Nickel battery systems for electric vehicles (50 to 70 Wh/kg), 
3:14999 


NICKEL-HYDROGEN BATTERIES/PRESSURE VESSELS 
Nickel- oe battery packaging development (50 Ah, 50 Wh/ 
kg), 3 
NICKEL-ZINC BATTERIES/COMPARATIVE EVALUATIONS 
Federal! battery program for transportation uses, 3:15000 
NICKEL-ZINC BATTERIES/PERFORMANCE 
Development of nickel-zinc batteries for aircraft (20-Ah cells, 24 
to -29°C, 20 to 500A discharge), 3:14974 
Nickel battery systems for electric vehicles (50 to 70 Wh/kg), 
3:14999 
NICKEL-ZINC BATTERIES/RESEARCH PROGRAMS 
Can storage batteries save petroleum fuels (Brief review of latest 
developments), 3:14969 
NIGERIA/NATURAL GAS INDUSTRY 
Natural gas industry in Nigeria, 3:13979 
NIOBIUM/CRITICAL FIELD 
Determination of low-field critical parameters of superconducting 
niobium by small-angle neutron diffraction, 3:15477 (CONF- 
771077-2) 
NIOBIUM/CRYSTAL GROWTH 
Study of single crystals of niobium by the methods of nuclear 
physics, 3:15441 
NIOBIUM/MIXED STATE 
Anisotropy in the flux-line lattice symmetry of a low-kappa Type- 
II superconductor, 3:15476 (CONF-771077-1) 
NIOBIUM/PERMEABILITY 
Oxygen diffusion in niobium and Nb-Zr alloys, 3:15486 
Tritium-related materials problems in fusion reactors, 3:14159 
NIOBIUM/PHYSICAL RADIATION EFFECTS 
Dislocation morphology in deformed and irradiated niobium 
(Neutron irradiation), 3:15508 (IS-T-763) 
Neutronics and radiation damage calculations for fusion reactors, 
3:16300 (CONF-77 1036-4) 
NIOBIUM/SORPTIVE PROPERTIES 
Study of electron and uv photon surface interactions. Progress 
report, March 1, 1977-February 28, 1978, 3:15479 (COO-2425-7) 
NIOBIUM ALLOYS 
See also NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS/AGING 
Copper-base alloys containing chromium, niobium, and zirconium 
(Patent; 0.05 to 1.25% Cr, 0.05 to 1.0% Zr, 0.05 to 1.5% Nb), 
3:15440 
NIOBIUM ALLOYS/CASTING 
Copper-base alloys containing chromium, niobium, and zirconium 
eee 0.05 to 1.25% Cr, 0.05 to 1.0% Zr, 0.05 to 1.5% Nb), 
15440 
NIOBIUM ALLOYS/COLD WORKING 
Copper-base alloys containing chromium, niobium, and zirconium 
(Patent; 0.05 to 1.25% Cr, 0.05 to 1.0% Zr, 0.05 to 1.5% Nb), 
3:15440 
NIOBIUM ALLOYS/CREEP 
Creep and creep-rupture behavior of vanadium based alloys, 
3:15470 (EURFNR-1449) 
NIOBIUM ALLOYS/CRITICAL CURRENT 
Critical current changes and fatigue damage after 4.2 K strain 
cycling of superconducting composites, 3:15488 
NIOBIUM ALLOYS/ELECTROCHEMICAL CORROSION 
Electrochemical studies of uranium alloy corrosion, 3:15503 
NIOBIUM ALLOYS/HOT WORKING 
Copper-base alloys containing chromium, niobium, and zirconium 
(Patent; 0.05 to 1.25% Cr, 0.05 to 1.0% Zr, 0.05 to 1.5% Nb), 
3:15440 
NIOBIUM ALLOYS/MECHANICAL PROPERTIES 
Elastic, plastic, and strength properties of U-Nb and U-Nb-Zr 
alloys, 3:15471 
Mechanical behavior and stress effects in hard superconductors: a 
review, 3:15481 (ORNL/TM-5857) 
Polynary uranium alloys, 3:15473 
NIOBIUM ALLOYS/STRESS CORROSION 
Stress corrosion cracking of lean uranium alloys, 3:15502 
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NIOBIUM ALLOYS/SUPERCONDUCTIVITY 
Mechanical behavior and stress effects in hard superconductors: a 
review, 3:15481 (ORNL/TM-5857) 
Study of phase transformations and superconductivity. Final 
technical report, 3:15482 (RLO/2225/T 13-26) 
NIOBIUM BASE ALLOYS/CRITICAL CURRENT 
J/sub c/ changes after neutron irradiation of NbsSn at 8 K, 
15489 


NIOBIUM BASE ALLOYS/PERMEABILITY 
Oxygen diffusion in niobium and Nb-Zr alloys, 3:15486 
NIOBIUM BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
J/sub c/ changes after neutron irradiation of Nb3sSn at 8 K, 
3:15489 
NIOBIUM BASE ALLOYS/SUPERCONDUCTIVITY 
Electron and phonon properties of A-15 compounds and Chevrel 
phases, 3:15498 
NIOBIUM BASE ALLOYS/THERMAL EXPANSION 
Thermal expansivity of NbsGe (NbsSn), 3:15483 
NITINOL HEAT ENGINES/DESIGN 
Heat engine (Patent), 3:15690 
NITRIC OXIDE/CHEMICAL REACTIONS 
Experimental study of chemically reacting turbulent free shear 
layers. Quarterly report, December 1976-March 1977, 3:15603 
(FE-2446-2) 
Experimental study of chemically reacting turbulent free shear 
layers. Quarterly report, March 1977-June 1977, 3:15604 (FE- 


2446-3) 
NITRO COMPOUNDS/ELECTRON ATTACHMENT 
Electron attachment to nitro compounds in liquid cyclohexane, 
3:15598 
NITROGEN/ABSORPTIVITY 
Absorption of thermal radiation by layers of condensed gases, 
3:16117 (LA-tr-77-59) 
NITROGEN/BREAKDOWN 
High voltage research (breakdown strengths of gaseous and ‘oes 
insulators). Semiannual report, April 1-September 30, 1977 
3:14568 (ORNL/TM-61 13) 
NITROGEN/CHEMICAL REACTIONS 
Reactions of organo-metallic compounds of transition metals with 
nitrogen and carbon dioxide, 3:15571 (RFP-Trans-228) 
NITROGEN/MINERAL CYCLING 
Quantity and chemistry of throughfall as influenced by forest-type 
and season, 3:15880 
NITROGEN/SOUND WAVES 
Ultrasonic velocity measurements in liquid nitrogen, 3:15567 
NITROGEN/THERMODYNAMIC PROPERTIES 
Materials technology for coal-conversion processes. Eleventh 
quarterly report, April-June 1977, 3:13617 (ANL-77-62) 
NITROGEN 14 REACTIONS/FUSION REACTIONS 
Time-dependent Hartree-Fock theory: application to the *N + 
12C reaction, 3:16146 (CONF-770987-2) 
NITROGEN 15 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
Yrast levels in ?7Al suggested by resonance structure in the 
12C(*5N,a) reaction, 3:16149 
NITROGEN 15 TARGET/FABRICATION 
Preparation of nitrogen-15 targets, 3:15792 (LA-6850-5) 
NITROGEN COMPOUNDS/REMOVAL 
Clean solid and liquid fuels from coal. Quarterly progress report, 
April-June 1977, 3:13696 (FE-2047-5) 
NITROGEN DIOXIDE/AIR POLLUTION ABATEMENT 
Investigation of the two-stage fluidized bed combustion of sulfur- 
rich heating oil with suppression of the NO» and SOs; formation, 


3:15700 
NITROGEN DIOXIDE/BIOLOGICAL EFFECTS 
Effect of chronic exposure to nitrogen dioxide on collagen content 
in lung and skin of guinea pigs, 3:16023 
NITROGEN DIOXIDE/REMOVAL 
Air conservation, 3:15719 (PB-269064-T/SL) 
NITROGEN FLUORIDES/PHOTOCHEMISTRY 
ESR evidence for the formation of the NF(3+) radical cation as 
an intermediate in the syntheses of NF4(+) salts by low 
temperature uv-photolysis. Technical report no. 9, 1 Feb-30 Jun 
77, 3:15592 (AD-A-042911) 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROGEN OXIDES/AIR POLLUTION ABATEMENT 
Evaluation of the effects of combustion modifications in 
controlling NO/sub x/ emissions at TVA’s Widows Creek 
Steam Plant, 3:14559 
Minimization of air pollution due to thermal plants, 3:14544 
NO/sub x/ reduction and performance optimization for three 400- 
MW tangentially-fired boilers, 3:14560 
NITROGEN OXIDES/AIR POLLUTION CONTROL 
Catalyst for the removal of nitrogen oxides from waste gas and 
method for its use, 3:14546 
EPA's stationary source combustion control technology 
program--Fy 1976. Final report, 3:14542 (PB-270086) 
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Method for the removal of nitrogen oxides from waste gases 
(Patent), 3:15715 
NITROGEN OXIDES/CHEMICAL REACTION YIELD 
High NO/sub x/ from coal-derived fuels, 3:13851 
NITROGEN OXIDES/MAXIMUM PERMISSIBLE 
CONCENTRATION 
Diesel motors with favorable exhaust characteristics for 
underground use, 3:13781 
NITROSO COMPOUNDS/BIOLOGICAL EFFECTS 
= chronic toxicity test of carbary! with nitrite in rats, 
3:15973 


NOBLE GASES 
See RARE GASES 
NOISE POLLUTION/FORECASTING 
Taking account of weather conditions when making immission 


“yon 3:16039 
NOISE POLLUTION/POLLUTION LAWS 
Tasks and the position of experts in the licensing procedure 
according to the Act on Protection against Nuisances, 3:16042 
NOISE POLLUTION/WEATHER 
Taking account of weather conditions when making immission 
rognoses, 3:16039 
NOK. EACTOR 
See BEZNAU-] REACTOR 
NOK-2 REACTOR 
See BEZNAU-2 REACTOR 
NONDESTRUCTIVE TESTING 
See also ACOUSTIC TESTING 
NONDESTRUCTIVE TESTING/RESEARCH PROGRAMS 
Materials technology for coal-conversion processes. Eleventh 
quarterly report, April-June 1977, 3:13617 (ANL-77-62) 
NON-PROLIFERATION TREATY 
International safeguards, 3:14153 
NORTH ANNA-1 REACTOR/CONSTRUCTION 
Allegations of poor construction practices on the North Anna 
nuclear power plants: Nuclear Regulatory Commission. Report 
to the House Committee on Interstate and Foreign Commerce, 
3:14752 (PB-269091) 
NORTH ANNA-2 REACTOR/CONSTRUCTION 
Allegations of poor construction practices on the North Anna 
nuclear power plants: Nuclear Regulatory Commission. Report 
to the House Committee on Interstate and Foreign Commerce, 
3:14752 (PB-269091) 
NORTH ANNA-3 REACTOR/CONSTRUCTION 
Allegations of poor construction practices on the North Anna 
nuclear power plants: Nuclear Regulatory Commission. Report 
to the House Committee on Interstate and Foreign Commerce, 
3:14752 (PB-269091) 
NORTH ANNA-4 REACTOR/CONSTRUCTION 
Allegations of poor construction practices on the North Anna 
nuclear power plants: Nuclear Regulatory Commission. Report 
to the House Committee on Interstate and Foreign Commerce, 
3:14752 (PB-269091) 
NORTH CAROLINA/POWER DEMAND 
Future growth of electric power demand in the South Atlantic 
region, 3:15198 
NORTH SEA/NATURAL GAS FIELDS 
Worldwide market forces threaten North Sea wealth, 3:15180 
NORTH SEA/PETROLEUM DEPOSITS 
Worldwide market forces threaten North Sea wealth, 3:15180 
NORTHERN IRELAND 
See UNITED KINGDOM 
NOSE CONES/DESIGN 
Influence of nosetip shape on boundary layer transition in arc 
heated jets, 3:15610 (SAND-77-1007C) 
NOVO VORONEZH-1 REACTOR 
See WWER-1 REACTOR 
NOVO VORONEZH-4 REACTOR 
See WWER-4 REACTOR 
NOZZLES/REPAIR 
High-temperature ductility of electrodeposited nickel (report for 
period through May 31, 1977), 3:15468 (SAND-77-8020) 
NUCLEAR CHEMISTRY/RESEARCH PROGRAMS 
Final results of the FY'78 chemistry and materials science research 
program review, 3:15423 (UCID-17626) 
NUCLEAR ENERGY 
Year of nuclear regulation under the U.S. energy reorganization 
act, 3:14617 
NUCLEAR ENERGY/COST BENEFIT ANALYSIS 
Nuclear power, coal and energy conservation (with a note on the 
costs of a nuclear moratorium), 3:15101 
NUCLEAR ENGINEERING 
Introduction to nuclear engineering (Book), 3:14779 
NUCLEAR EXPLOSION DETECTION/SEISMIC DETECTION 
Design, simulated operation, and evaluation of a short-period 
seismic discrimination processor in the context of a world-wide 
seismic surveillance system. Technical report No. 9, 3:15838 
(AD-A-043256) 
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Preliminary code development for seismic signa! analysis related 
to test ban treaty questions, 3:15839 (LA-UR-77-2672) 
NUCLEAR EXPLOSIONS 
Industrial equipment survival/recovery feasibility program during 
event DICE THROW. Final report, 3:15836 (AD- A-042808) 
Nuclear thermal effects on the outer material of the blast hardened 
oaoe _ shelter wall. Final report, 3:15835 (AD-A- 
2998 
NUCLEAR EXPLOSIONS/ATMOSPHERIC EXPLOSIONS 
Numerical modeling of aurora Volume I of the calendar year 1975 
annual report to the Defense Nuclear Agency. Interim report, 
3:16090 (AD-A-043259 
Post stabilization ionization level predictions. Volume III of the 
calendar year 1975 annual report to the Defense Nuclear 
Agency. Memorandum report, 3:16093 (AD-A-043178) 
NUCLEAR FACILITIES 
See also FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
NUCLEAR FACILITIES/LICENSING 
Recent developments in French Regulations on the license to set 
up large nuclear installations, 3:14757 
NUCLEAR FACILITIES/SAFEGUARDS 
Review of potential technology contributions to safeguards, 
3:14144 (SAND-77-1651C) 
NUCLEAR FACILITIES/SAFETY 
Safety of nuclear facilities, 3:14909 
NUCLEAR FACILITIES/SECURITY 
Argonne Center for Educational Affairs. The role of guard forces 
- materials and plant protection access controls, 3:14154 (ARH- 
A-276) 
iy me hogy of nuclear facilities. Quarterly progress report, 
une ae 3:14143 (SAND-77-1622) 
NUCL AR FUELS 
See also FUEL ELEMENTS 
FUEL SLURRIES 
LIQUID FUELS 
SPENT FUELS 
NUCLEAR FUELS/DIFFUSION WELDING 
Diffusion bonding (a bibliography with abstracts). Report for 
1964-Aug 77, 3:15436 (NTIS/PS-77/0776) 
NUCLEAR FUELS/MICROSTRUCTURE 
Microstructure characterizaton of advanced oxide fuel (PuO2- 
UOz), 3:14721 (HEDL-SA-1171-FP) 
NUCLEAR FUELS/POWER GENERATION 
Total present-worth economic comparison of coal and nuclear 
fuel energy alternatives (For 500-MWe plant), 3-15220 
NUCLEAR FUELS/PROLIFERATION 
Nuclear proliferation and safeguards. Congress of the United 
States, Office of Technology Assessment (Book), 3:14151 
NUCLEAR FUELS/SAFEGUARDS 
Nuclear proliferation and safeguards. Congress of the United 
States, Office of Technology Assessment (Book), 3:14151 
NUCLEAR INDUSTRY 
Problems of nuclear industry in Japan, 3:14619 
Risk and responsibility sharing in the electronuclear industry - a 
utility end 4 ban 3:14763 
Uranium su 
NUCLEAR I RBUSTRY/LEGAL ASPECTS 
Views on reform and strengthening of the nuclear energy 
administrative structure a Japan), 3:14758 
NUCLEAR INDUSTRY/REACTOR ACCIDENTS 
Recognition - if not the acceptance - of risk in an industrial 
society, 3:14914 
NUCLEAR INDUSTRY/RISK ASSESSMENT 
Recognition - if not the acceptance - of risk in an industrial 
society, 3:14914 
NUCLEAR MATERIALS DIVERSION 
Nuclear safeguards, 3:15098 
NUCLEAR MATERIALS MANAGEMENT/MEETINGS 
Control on fuel management and non-profileration, 3:14148 
NUCLEAR MATERIALS MANAGEMENT/SAFEGUARDS 
Argonne Center for Educational Affairs. The role of guard forces 
in materials and plant protection access controls, 3:14154 (ARH- 
SA-276) 
NUCLEAR MATERIALS MANAGEMENT/STANDARDS 
Radioactive materials management, 3:14053 
NUCLEAR MATERIALS POSSESSION/INTERNATIONAL 
CONTROL 
Historical survey of nonproliferation policies, 3:14149 
NUCLEAR MEDICINE 
See also BIOMEDICAL RADIOGRAPHY 
RADIOTHERAPY 
NUCLEAR MEDICINE/IMAGE PROCESSING 
ORIS: the Oak Ridge Imaging System operation's manual, 3:16316 
(ORNL/TM-S5875/V2) 
NUCLEAR PARKS 
See also ENERGY PARKS 
Nuclear energy centers: an assessment of their impact on 
reliability of electric bulk power supply, 3:14620 
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NUCLEAR PARKS/FEASIBILITY STUDIES 
Assessment of energy centers versus dispersed electric power 
generation facilities, 3:15212 
NUCLEAR PARKS/SITE SELECTION 
NRC nuclear energy center study, 3:14870 
Pennsylvania energy park project, 3:15213 
NUCLEAR POWER 
Nuclear power generation plan in France, 3:14615 
VDEW meeting 1977, 3:14762 
NUCLEAR POWER/ECONOMICS 
are methods for establishing improved plant reliability, 
715103 
Energy, growth and atomic energy. French and international 
rospects and realities, 3:14611 
NUCLEAR POWER/ENERGY POLICY 
Nuclear power administration in F.R. Germany, 3:14618 
NUCLEAR POWER/FORECASTING 
World nuclear energy supply. Year 2025 scenarios, 3:14765 
NUCLEAR POWER/FUEL CYCLE 
Report on the international conference on nuclear power and its 
uel cycle, 3:14603 
NUCLEAR POWER/GOVERNMENT POLICIES 
Nuclear power, energy, and the national debate, 3:15202 
NUCLEAR POWER/PLANNING 
Energy strategies and the case of nuclear power, 3:14766 
Nuclear power program and its issues (Japan), 3:14616 
— of the Experts’ Committee on Advanced Power Reactor 
velopment on measures of the development, 3:14612 
NUCLEAR POWER/PLUTONIUM RECYCLE 
Building-up domestic enrichment capacity is emphasized. Interim 
report of AEC Nuclear Fuel Cycle Committee, 3:15100 
NUCLEAR POWER/PUBLIC RELATIONS 
Reflections on the problems concerning the acceptance of nuclear 
energy, 3:14910 
NUCLEAR POWER/REVIEWS 
Nuclear power, energy, and the national debate, 3:15202 
NUCLEAR POWER/SOCIO-ECONOMIC FACTORS 
Nuclear problems 1977. From addresses and speeches at the 
reactor meeting in Mannheim, 3:14607 
NUCLEAR POWER PLANTS 
See also UNDERGROUND NUCLEAR STATIONS 
Nuclear program controversy, 3:14608 
NUCLEAR POWER PLANTS/ALARM SYSTEMS 
Safety rule of the KTA. Alarm system, staff locator systems, and 
internal and external communication lines of nuclear power 
plants. Pt. 1. One-unit facilities, 3:14755 
NUCLEAR POWER PLANTS/BUILDING MATERIALS 
Containment shells for nuclear power plants. Materials selection, 
3:14816 
NUCLEAR POWER PLANTS/CLOSED-CYCLE COOLING 
SYSTEMS 
Spray cooling: a review of thermal performance models, 3:14474 
Thermal performance of spray-cooling systems, 3:14473 
NUCLEAR POWER PLANTS/COMPARATIVE 
EVALUATIONS 
Total present-worth economic comparison of coal and nuclear 
fuel energy alternatives (For 500-MWe plant), 3:15220 
NUCLEAR POWER PLANTS/CONDENSER COOLING 
SYSTEMS 
Kinetic model for predicting the composition of chlorinated water 
discharged from power plant cooling systems, 3:14797 (CONF- 
771070-1) 
NUCLEAR POWER PLANTS/CONTAINMENT SHELLS 
ge shells for nuclear power plants. Materials selection, 
71481 
NUCLEAR POWER PLANTS/COST BENEFIT ANALYSIS 
Decision analysis: a methodology for solving complex problems in 
the utility industry; benefit-cost analysis, siting, and long-range 
planning, 3:14562 
NUCLEAR POWER PLANTS/DECISION MAKING 
Long-term economic and environmental consequences of phasing 
out nuclear electricity, 3:15095 (BNL-22735) 
NUCLEAR POWER PLANTS/ECONOMIC IMPACT 
Long-term economic and environmental consequences of phasing 
out nuclear electricity, 3:15095 (BNL-22735) 
NUCLEAR POWER PLANTS/ECONOMICS 
Ordinance of the F.R. of Germany concerning the Financial 
Security pursuant to the Atomic Energy Act (Nuclear Financial 
Security Ordinance), 3:14764 
NUCLEAR POWER PLANTS/ENGINEERED SAFETY 
SYSTEMS 


Quantitative approach to reliability of control and instrumentation 
systems, 3:14922 
NUCLEAR POWER PLANTS/ENVIRONMENTAL IMPACTS 
Distribution and abundance of submerged aquatic macrophytes in 
a reactor cooling reservoir, 3:16000 (DP-MS-77-99) 
Long-term economic and environmental consequences of phasing 
out nuclear electricity, 3:15095 (BNL-22735) 


NUCLEAR POWER PLANTS/REACTOR MATERIALS 


NUCLEAR POWER PLANTS/FEASIBILITY STUDIES 
Feasibility of integrated ocean thermal gradient-nuclear plants for 
the production of electrical power, 3:14281 
NUCLEAR POWER PLANTS/FORECASTING 
Choosing future methods of power generation, 3:15142 
NUCLEAR POWER PLANTS/HEAT EXCHANGERS 
Heat exchanger, especially for nuclear power plants (Patent), 
3:14852 
Principles of quality organization. Experience gained in 
manufacturing nuclear facility exchangers and pipings, 3:14821 
NUCLEAR POWER PLANTS/HYDROGEN PRODUCTION 
Nuclear hydrogen power stations, 3:14614 
Nuclear hydrogen power stations, 3:14777 
NUCLEAR POWER PLANTS/INSPECTION 
Being on the receiving end of multiple audits, 3:14808 
NUCLEAR POWER PLANTS/LEGAL ASPECTS 
Effect of AEC/NRC regulation on the development of nuclear 
steam power, 3:14751 
NRC and the states: partnership in regulation, 3:14756 
NUCLEAR POWER PLANTS/NUCLEAR PARKS 
Assessment of energy centers versus dispersed electric power 
generation facilities, 3:15212 
NUCLEAR POWER PLANTS/OFF-GAS SYSTEMS 
Process for decontaminating gas containing radioactive iodine 
(Patent), 3:14080 
NUCLEAR POWER PLANTS/PERSONNEL 
Plans for a reduction of the radiation exposure in nuclear power 
plants. Application of models for planning, maintenance and 
repair, 3:14906 
NUCLEAR POWER PLANTS/PIPE FITTINGS 
Principles of quality organization. Experience gained in 
manufacturing nuclear facility exchangers and pipings, 3:14821 
NUCLEAR POWER PLANTS/PLANNING 
Case for a nuclear power programme, 3:14731 
Decision analysis: a methodology for solving complex problems in 
the utility industry; benefit-cost analysis, siting, and long-range 
planning, 3:14562 
Nuclear power generation plan in France, 3:14615 
Two-reactor solution spells kiss of death for the SGHWR option 
(United Kingdom), 3:14604 
NUCLEAR POWER PLANTS/POWER TRANSMISSION 
All-static protective relaying system with automatic checking 
facility, 3:14825 
NUCLEAR POWER PLANTS/PRESSURE VESSELS 
Pressure vessel for nuclear reactors (Patent), 3:14829 
NUCLEAR POWER PLANTS/PRODUCTIVITY 
Powerplant productivity and national energy policy, 3:15210 
NUCLEAR POWER PLANTS/PUMPS 
Reactor pump drive (Patent), 3:14818 
NUCLEAR POWER PLANTS/QUALITY ASSURANCE 
Disciplined approach to the gu: arantee of quality in design and 
manufacture of nuclear plant, 3:14605 
International implications of nuclear quality assurance standards, 
3:14812 
Problems associated with the production and implementation of 
quality plans (United Kingdom), 3:14606 
NUCLEAR POWER PLANTS/RADIATION HAZARDS 
Calculated risk: a safety criterion, 3:14921 
NUCLEAR POWER PLANTS/RADIOACTIVE EFFLUENTS 
Carbon-14 production by the nuclear industry, 3:14136 
Method of recovering krypton and xenon nuclides from waste 
gases (Patent), 3:14078 
Radiation hazards and environmental consequences of reactor 
accidents, 3:14920 
NUCLEAR POWER PLANTS/RADIOACTIVE WASTE 
STORAGE 
Liquid waste storage tank in a reactor, 3:14134 
NUCLEAR POWER PLANTS/REACTOR ACCIDENTS 
Radiation hazards and environmental consequences of reactor 
accidents, 3:14920 
Radioactivity and the fission products, 3:14919 
Special incidences in nuclear power plants in the Federal Republic 
of Germany from 1965 until 1976, 3:14905 
Systematic analysis of accidents which can arise in a nuclear plant, 
3:14928 
Treatment of natural and manmade hazards in nuclear power plant 
design, 3:14929 
NUCLEAR POWER PLANTS/REACTOR COMPONENTS 
SNUPPS spare parts philosophy, 3:14824 
NUCLEAR POWER PLANTS/REACTOR COOLING SYSTEMS 
Producing less than 1 ppb sodium leakage from condensate 
polishers, 3:14851 
NUCLEAR POWER PLANTS/REACTOR 
INSTRUMENTATION 
Design of nuclear power plants taking into account seismic 
impacts. Pt. 5. Seismic instrumentation, 3:14902 
NUCLEAR POWER PLANTS/REACTOR MATERIALS 
Special uses of silicone elastomers in nuclear power plant systems, 


3:14823 





NUCLEAR POWER PLANTS/REACTOR PROTECTION 


NUCLEAR POWER PLANTS/REACTOR PROTECTION 
SYSTEMS 


KTA safety regulations. Reactor protection system and 
supervision of protection equipment, 3:14754 
NUCLEAR POWER PLANTS/REACTOR SAFETY 
Discourse on nuclear safety, 3:14915 
Nuclear reactor safety (Book), 3:14918 
Principles of nuclear sg plant safe operation, 3:14911 
Safety of nuclear facilities, 3:14909 
NUCLEAR POWER PLANTS/REGULATIONS 
Effect of AEC/NRC regulation on the development of nuclear 
steam power, 3:14751 
NRC ond Ge states: partnership in regulation, 3:14756 
NUCLEAR POWER PLANTS/RELIABILITY 
EPRI programs in nuclear systems and materials which bear on 
component design, 3:14849 
NUCLEAR POWER PLANTS/RHR SYSTEMS 
Reliability of heat removal systems, 3:14923 
CLEAR POWER PLANTS/SAFETY 
Nuclear safeguards, 3:15098 
NUCLEAR POWER PLANTS/SECURITY 


Security at nuclear powerplants: at best, inadequate: Nuclear 
pel Commission. Report to the Congress, 3:14896 (PB- 
268919) 


NUCLEAR POWER PLANTS/SEISMIC EFFECTS 
Design of nuclear power plants taking into account seismic 
impacts. Pt. 5. Seismic instrumentation, 3:14902 
Earthquake hazards: nuclear power stations and offshore 
structures in the UK, 3:14903 
Protection of nuclear power stations against earthquakes, 3:14917 
NUCLEAR POWER PLANTS/SITE SELECTION 
Decision analysis: a methodology for solving complex problems in 
the utility industry; benefit-cost analysis, siting, and long-range 
planning, 3:14562 
—— colocation for integrated process heat and power, 
14532 
Possibilities of an optimum site distribution of power plants from a 
general economic point of view, 3:14761 
~~ criteria from the point of view of the energy economy, 
:14760 
NUCLEAR POWER PLANTS/STANDARDS 
Manufacturer's response to IEEE 323, 3:14521 
NUCLEAR POWER PLANTS/STEAM GENERATORS 
Quality with regard to nuclear boilers, 3:14845 
Steam generator (Patent), 3:14853 
NUCLEAR POWER PLANTS/STEAM TURBINES 
First year of operation of the world’s largest tandem-compound 
turbine-generator, 3:14850 
Taking into consideration of reliability in the design of steam 
turbines, 3:14844 
NUCLEAR POWER PLANTS/SYSTEM FAILURE ANALYSIS 
— es and failure prevention in electric power systems, 
14801 
NUCLEAR POWER PLANTS/THERMODYNAMICS 
Equation of state and other properties of realistic materials in the 
vicinity of their critical points. Final report 1 January 1972-31 
December 1976, 3:14475 (AD-A-043096) 
NUCLEAR POWER PLANTS/TURBOGENERATORS 
oy of design review in the heavy power plant industry, 
714814 
NUCLEAR POWER PLANTS/VALVES 
Trials and tribulations of obtaining an N stamp, 3:14813 
NUCLEAR POWER PLANTS/WASTE HEAT 
Method for the utilization of waste heat, especially from nuclear 
wer plants, in connection with processing sewage water and 
industrial waste water and in connection with the generation of 
motional energy whilst continuous heat recovery takes place 
and a device for carrying out this method, 3:14610 
Use of waste heat from thermal electric power plants and nuclear 
aa plants to heat greenhouses, 3:14527 (ORNL-tr-4483) 
NUCLEAR POWER PLANTS/WASTE HEAT UTILIZATION 
Feasibility of integrated ocean thermal gradient-nuclear plants for 
the production of electrical power, 3:14281 
NUCLEAR REACTIONS 
See also ARGON 40 REACTIONS 
HEAVY ION REACTIONS 
NEUTRON REACTIONS 
NITROGEN 14 REACTIONS 
NUCLEON REACTIONS 
OXYGEN 16 REACTIONS 
PROTON REACTIONS 
NUCLEAR REACTIONS/PAULI PRINCIPLE 
Antisymmetrization effects in nuclear scattering and reactions, 
3:16159 (COO-1764-298) 
NUCLEAR REACTIONS/RESEARCH PROGRAMS 
Introductory talk, international conference on nuclear structure. 
Session I, 3:16144 (CONF-770968-8) 
CLEAR REACTORS 
See REACTORS 
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NUCLEAR SHIP MUTSU REACTOR 
See MUTSU REACTOR 
NUCLEAR SHIPS/COMPARATIVE EVALUATIONS 
Nuclear or conventional power for surface combatant ships: 
Department of the Navy. Report to the Congress, 3:14877 (PB- 
269088) 
NUCLEAR STRUCTURE/RESEARCH PROGRAMS 
Introductory talk, international conference on nuclear structure. 
Session I, 3:16144 (CONF-770968-8) 
NUCLEAR THEORY/RESEARCH PROGRAMS 
Theoretical studies in nuclear reaction and nuclear structure. 
Progress report, March 1, 1976-August 31, 1977 (Summary of 
research progress at the University of Maryland), 3:16161 
(ORO-5126-25) 
NUCLEAR THEORY/SUM RULES 
Relation between adiabatic inertial parameters and the cubic 


inverse energy-weighted sum rule, 3:16158 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 
Across the nuclear divide: strategic studies, past and present, 
3:16337 
NUCLEAR WEAPONS/NONDESTRUCTIVE TESTING 
Enhancement of a product surveillance data base by digital signal 
processing techniques, 3:16320 (SAND-77-1676C) 
Planning for digital signal processing within the SLA product data 
system, 3:15833 (SAND-77-1675C) 
NUCLEAR WEAPONS/NON-PROLIFERATION TREATY 
Nuclear proliferation and safeguards (Book), 3:15837 
NUCLEAR WEAPONS/PROLIFERATION 
Nuclear proliferation and safeguards. Congress of the United 
States, Office of Technology Assessment (Book), 3:14151 
NUCLEAR WEAPONS/SAFEGUARDS 
Nonviolent explosive destruct system (NEDS) remote control 
system, 3:15834 (SAND-77-8039) 
Nuclear proliferation and safeguards. Congress of the United 
States, Office of Technology Assessment (Book), 3:14151 
Nuclear proliferation and safeguards (Book), 3:15837 
NUCLEON REACTIONS/CHARGE-EXCHANGE REACTIONS 
Manifestation of the proximity of atomic nuclei to the point of the 
a-condensate instability in inelastic scattering of nucleons, 
3:16152 
NUCLEON REACTIONS/INELASTIC SCATTERING 
Manifestation of the proximity of atomic nuclei to the point of the 
a-condensate instability in inelastic scattering of nucleons, 
3:16152 


See FASTENERS 
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OCCIDENTAL FLASH PYROLYSIS PROCESS/ 
ENVIRONMENTAL EFFECTS 
Environmental impact of solid waste and biomass conversion-to- 
energy processes, 3:14268 
OCCUPATIONAL DISEASES 
Fever of undetermined etiology after cleaning of steam turbine 
condensers, 3:1 
OCEAN THERMAL ENERGY CONVERSION/REVIEWS 
Solar energy: perspective and prospects, 3:15230 
OCEAN THERMAL POWER PLANTS/FEASIBILITY STUDIES 
Feasibility of integrated ocean thermal gradient-nuclear plants for 
the production of electrical power, 3:14281 
OCEAN THERMAL POWER PLANTS/REVIEWS 
Offshore and underground power plants, 3:14961 
ODOCOILEUS 
See DEER 
OFF-GAS SYSTEMS 
Applied methods and future development trends for off-gas 
purification facilities of light-water reactors, 3:14648 
OFF-PEAK ENERGY STORAGE 
oe arrangement for electric storage heaters (Patent), 
714952 
Hydrogen production, storage, and conversion for electric utility 
and transportation applications, 3:14186 
OFF-PEAK ENERGY STORAGE/ECONOMICS 
Energy storage and utilities: needs and opportunities, 3:14534 
OFF-PEAK ENERGY STORAGE/FEASIBILITY STUDIES 
Energy storage and utilities: needs and opportunities, 3:14534 
OFF-PEAK ENERGY STORAGE/LEAD-ACID BATTERIES 
Advanced-technology lead-acid storage (ATLAS) batteries on 
electric utilities, 3:15054 
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OFF-PEAK ENERGY STORAGE/LITHIUM-SULFUR 
BATTERIES 
FeS electrode development for a secondary Li;Si-FeS battery, 
3:15035 
OFF- aoe ENERGY STORAGE/METAL-NONMETAL 
BATTERIES 
Sodium chloride battery (Na/NaAICl,/SbCls; operates at 200°C, 
50 Wh/Ib), 3:14971 
OFF-PEAK ENERGY STORAGE/REDOX FUEL CELLS 
Cost and size estimates for an electrochemical bulk energy storage 
concept, 3:15246 
a ENERGY STORAGE/REGENERATIVE FUEL 
LLS 
Water-battery concept for electric utility energy storage, 3:15247 
OFF-PEAK ENERGY STORAGE/SODIUM-SULFUR 
BATTERIES 
Performance of prototype sodium sulfur cells (17 Ah), 3:14998 
Systems design analysis of a sodium-sulfur load-leveling battery 
installation, 3:14997 
OFF-PEAK ENERGY STORAGE/TECHNOLOGY 
ASSESSMENT 
a! storage: applications, benefits, and candidate technologies, 
714934 


OFF-PEAK ENERGY STORAGE/THERMAL ENERGY 

STORAGE EQUIPMENT 

Circuiting for the charging equipment of an electric heat storage 
heater (Patent), 3:14951 

OFF-PEAK ENERGY STORAGE/ZINC-CHLORINE 

BATTERIES 

Electrolyte stoichiometric considerations for zinc deposition in the 
zinc-chlorine battery, 3:14996 

OFFSHORE DRILLING/ENVIRONMENTAL IMPACT 

STATEMENTS 

Final environmental impact report for resumption of drilling in the 
Santa Barbara Channel from existing Standard Oil Company of 
California platforms, 3:13940 (PB-269048) 

OFFSHORE NUCLEAR POWER PLANTS/REVIEWS 

Offshore and underground power plants, 3:14961 

OFFSHORE PLATFORMS/BUILDING MATERIALS 
Steels for offshore structures, 3:15711 
OHIO/AIR POLLUTION 

Atmospheric sulfates in the Ohio Valley: results of the sulfate 

regional experiment planning study, 3:15872 
OHIO/BLACK SHALES 

Characterization and analysis of Devonian shales as related to 

release of gaseous hydrocarbons, 3:13956 (ORO-5205-4) 
OHIO/NATURAL GAS DEPOSITS 

Characterization and analysis of Devonian shales as related to 

release of gaseous hydrocarbons, 3:13956 (ORO-5205-4) 
OHIO/POLLUTION REGULATIONS 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume I. 
Youngstown Sheet and Tube Company, Campbell Works - coke 
oven gas desulfurization. Final report, 3:15847 (PB-268954) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SOz 
regulations for industrial boilers and processes. Volume II. PPG 
Industries, Inc., Barberton Plant. Final report, 3:15848 (PB- 
268955) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. volume iii. 
Republic Steel Corporation, Cleveland district plant. Final 
report, 3:15849 (PB-268956) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO. 
regulations for industrial boilers and processes. Volume IV. E. 
I. Dupont de Nemours and Company, Cleveland sulfuric acid 
plant. Final report, 3:15850 (PB-268957) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO. 
regulations for industrial boilers and processes. Volume V. 
Phillips Petroleum, Toledo Philblack Plant, carbon black. Final 
report, 3:15851 (PB-268958) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO. 
regulations for industrial boilers and processes. Volume VI. 
Mead Corporation, Chillicothe Mill. Final report, 3:15852 (PB- 
268959) 

Evaluation of the technological feasibility and cost of selected 
control alternatives necessary to meet the proposed Ohio SO. 
regulations for industrial boilers and processes. Volume VII. 
The Standard Oil Company of Ohio, Lima Refinery. Final 
report, 3:15853 (PB-268960) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO. 
regulations for industrial boilers and processes. Volume VIII. 


OMEGA-784 RESONANCES/PARTICLE PRODUCTION 


Union Carbide Carbon Products Division, Fostoria plant. Final 
report, 3:15854 (PB-268961) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume IX. 
Union Camp Corporation, Chemical Division, Dover Plant. 
Final report, 3:15855 (PB-268962) 

OIL FIELDS/NORTH SEA 

Energy supply in the German Federal Republic and Western 
Europe, especially considering the potential of oil and gas in the 
North Sea, 3:15138 

OIL FIELDS/SAND 
Sand problems in the Ruehlermoor oil field, 3:13916 
OIL FURNACES/OPTIMIZATION 
Optimizing combustion in gas and oil-fired furnaces, 3:15273 
OIL SANDS/MINING EQUIPMENT 
Oil sand mining in Canada, 3:14011 
OIL SANDS/PROCESSING 

Parameters and mechanisms in the solvent extraction of mined 
athabasca oil sand, 3:14015 

Processing Athabasca tar sands: tailings disposal, 3:14019 

OIL SHALE DEPOSITS/COMPARATIVE EVALUATIONS 

Devonian-Ohio shale productive potential, 3:15189 

OIL SHALE DEPOSITS/EXPLORATION 
Developing an experimental oil shale mine, 3:15190 
OIL SHALE MINING 
See also SURFACE MINING 
UNDERGROUND MINING 
OIL SHALE MINING/EXPERIMENT PLANNING 
Developing an experimental oil shale mine, 3:15190 
OIL SHALES 
See also BLACK SHALES 
OIL SHALES/ENERGY SOURCE DEVELOPMENT 
Devonian-Ohio shale productive potential, 3:15189 
OIL SHALES/HYDRAULIC FRACTURING 
Measurement of in situ stresses using hydraulic breakdown 
pressures, 3:16071 
OIL SHALES/RESERVES 
Devonian-Ohio shale productive potential, 3:15189 
OIL SHALES/RETORTING 
Method and apparatus for extracting oil from hydrocarbonaceous 
solid material (Patent; 50 torr and 600 to 900°F), 3:14014 
OIL SHALES/REVIEWS 
Oil shale: prospects on the upswing...again, 3:14012 
OIL SHALES/STRESSES 

Measurement of in situ stresses using hydraulic breakdown 
pressures, 3:16071 

Stress nonuniformities in triaxial tests of bedded rocks: a 

reliminary analysis, 3:16072 
OIL SPILLS/ENVIRONMENTAL EFFECTS 

Four year analysis of vegetation following an oil spill in a 
freshwater marsh, 3:15899 

Uptake and release of petroleum by intertidal sediments at Port 
Valdez, Alaska, 3:15887 

OIL SPILLS/SPECTROSCOPY 

Fiel.. infrared method to discriminate natural seeps from non-seeps 
(Santa Barbara, California area). Final report, 3:13939 (AD-A- 
042861) 

OIL WELLS 
See also PETROLEUM 
OIL WELLS/GAS INJECTION 
Improvement of oil recovery in deposits using carbon dioxide, 
3:13872 
OIL WELLS/HYDRAULIC FRACTURING 
Acid foam fracturing (Patent), 3:13911 
OIL WELLS/IN-SITU COMBUSTION 

Wet partial in-situ combustion - an alternative to the use of 

chemicals in tertiary recovery, 3:13914 
OIL WELLS/MICROEMULSION FLOODING 

North Stanley project tertiary recovery project Osage County, 
Oklahoma, 3:13906 (BERC-0029-27) 

Petroleum emulsions - formation, stability, properties, 3:13915 

Pilot demonstration-enhanced oil recovery by micellar-polymer 
waterflooding Bell Creek Field. Monthly technical progress 
report, August 1977, 3:13909 (COO-4207-14) 

Pilot demonstration of enhanced oil recovery by micellar polymer 
water — Monthly report, August 1977, 3:13910 (SAN/ 
1395-13) 

OIL WELLS/WELL DRILLING 

Full-scale laboratory drilling tests on sandstone and dolomite. 

Final report, 3:13907 (BERC/RI-77/18) 
OIL-IMPORTING COUNTRIES/ENERGY SOURCES 
World energy evolution. Energy, ee cyclical supporter in the 
future, too (Book, in German), 3:1515 
OLEFINS 
See ALKENES 
OMEGA-784 RESONANCES/PARTICLE PRODUCTION 
=< w~ w* production by e* e~ + w* hadrons, 3:16132 (N-77- 
5936) 
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ON-LINE CONTROL SYSTEMS/PROGRAMMING 
Conversion on an operating system oriented towards transaction 
rocessin 4 from two to three modes of logical address space, 
:16309 (BNL-23363) 
ONTARIO PHWR PICKERING-3 REACTOR 
See PICKERING-3 REACTOR 
ONTARIO PHWR PICKERING-4 REACTOR 
See PICKERING-4 REACTOR 
— 
ope of Petroleum Exporting Countries.) 
OPEC/TRADE 
Trade with the oil-exporting countries, 3:15073 
OPEN-CYCLE MHD GENERATORS/STEAM GENERATORS 
Special features of a _ plant steam generator fora MHD 
enerator, 3:15240 
OPTICAL EQUIPMENT/POLISHING 
Polishing and polishing materials, 3:15531 (UCRL-80325) 
Single-spindle aspheric figuring with flexible pads, 3:15612 
OPTICAL EQUIPMENT/RESEARCH PROGRAMS 
Final results of the FY'78 chemistry and materials science research 
rogram review, 3:15423 (UCID-17626) 
ORC FLASH PYROLYSIS PROCESS 
See OCCIDENTAL FLASH PYROLYSIS PROCESS 
ORDNANCE/WASTE DISPOSAL 
Pollution caused by ammunition arene (a bibliography 
with abstracts). Report for 1964-August 1977, 3:15845 (NTIS/ 
PS-77/0737) 
IRE PROCESSING 
See also MILL TAILINGS 
ORE PROCESSING/ECONOMICS 
Extraction of uranium oxide in the Witwatersrand, 3:14031 
ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
Ve 


PVC 
ORGANIC CHLORINE COMPOUNDS/BIOLOGICAL 
EFFECTS 
Polychlorinated biphenyls and their effects on photosynthesis and 
respiration, 3:16015 
ORGANIC COMPOUNDS 
See also AMINES 
CARBOHYDRATES 
CHEMICAL FEEDSTOCKS 
ESTERS 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
KETONES 
LIPIDS 
ORGANIC OXYGEN COMPOUNDS 
ORGANIC PHOSPHORUS COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
ORGANIC COMPOUNDS/ABSORPTION SPECTRA 
High pressure optical studies of crystalline anils and related 
compounds, 3:15538 
ORGANIC COMPOUNDS/FLUORESCENCE 
~— _ studies of fluorenone emission in plastic media, 


ORGANIC COMPOUNDS/THERMODYNAMIC PROPERTIES 
Handbook of thermodynamic tables and charts (Book), 3:15424 
ORGANIC FLUORINE COMPOUNDS 
See also FLUORINATED ALIPHATIC HYDROCARBONS 
FLUOROURACILS 
ORGANIC FLUORINE COMPOUNDS/CHEMICAL 
PREPARATION 
Fluorination with F2. A convenient synthesis of 2-deoxy-2-fluoro- 
D-glucose, 3:15584 
ORGANIC OXYGEN COMPOUNDS 
See also CARBOHYDRATES 
EPOXIDES 
ESTERS 
KETONES 
LIPIDS 
QUINONES 
ORGANIC OXYGEN COMPOUNDS/CRYSTAL STRUCTURE 
Crystal structure of 3-amino-1,6-anhydro-3-deoxy-8-D- 
glucopyranose by neutron diffraction, 3:15585 
ORGANIC OXYGEN COMPOUNDS/MIXING 
Fuel gas and its generation (Patent; mixtures of propane, 
ropylene oxide, and methanol), 3:14197 
ORGANIC PHOSPHORUS COMPOUNDS/BOND ANGLE 
Characterization and molecular structure of 
ee pentacoordination of phosphorus, 
ORGANIC PHOSPHORUS COMPOUNDS/BOND LENGTHS 
Characterization and molecular structure of 
ee. pentacoordination of phosphorus, 


ORGANIC SOLVENTS/CHEMICAL PROPERTIES 
Extraction of coal using recuperative solvents, 3:13709 
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ORGANIC SOLVENTS/COMPARATIVE EVALUATIONS 

Parameters and mechanisms in the solvent extraction of mined 
athabasca oil sand, 3:14015 

ORGANIC SOLVENTS/RECYCLING 
Extraction of coal using recuperative solvents, 3:13709 
ORGANIC WASTES/PYROLYSIS 

Simultaneous gasification of coal and pyrolysis of organic solid 

waste materials (Patent), 3:13657 
ORGANOMETALLIC COMPOUNDS/CHEMICAL REACTIONS 

Reactions of organo-metallic compounds of transition metals with 

nitrogen and carbon dioxide, 3:15571 (RFP-Trans-228) 
ORMAK DEVICES/IMPURITIES 

Wall power measurements of impurity radiation in ORMAK, 
3:16232 (CONF-770954-3) 

ORMAK DEVICES/WALL LOADING 

Wall power measurements of impurity radiation in ORMAK, 
3:16232 (CONF-770954-3) 

ORTHOGONAL TRANSFORMATIONS 

Orthogonal transformations of digital data, 3:16318 (SAND-77- 

1605C) 
OSCILLATORS/RAMAN EFFECT 

High-average-power Raman oscillator employing a shared- 

resonator configuration, 3:15672 
OUABAIN/BIOLOGICAL EFFECTS 

Localization of ion-selective pumps and paths in the plasma 

membranes of turtle bladders, 3:15960 
OUABAIN/DIFFUSION 

Effect of p-chloromercuribenzoate (pCMB), quabain and 4- 
acetamido-4'iso-thiocyamatostilbene-2,2'-disulfonic acid (SITS) 
on proximal tubular transport processes, 3:15922 

OVERHEAD POWER TRANSMISSION/GAS-INSULATED 

CABLES 

Air insulated cables for medium and low voltage supplies of the 
EVU, 3:14585 

OXIDES/PHASE STUDIES 

Solid state chemistry of rare earth oxides. Final report, September 

1, 1950-July 31, 1977, 3:15512 (COO-1109-87) 
OXIDES/STABILITY 

Corrosion behavior of Type 310 stainless steel in coal-gasification 

environments, 3:13619 (CONF-771010-6) 
OXIDES/THERMODYNAMIC PROPERTIES 

Solid state chemistry of rare earth oxides. Final report, September 

1, 1950-July 31, 1977, 3:15512 (COO-1109-87) 
OXIRANS 

See EPOXIDES 
OXONIUM IONS/INFRARED SPECTRA 

Gas phase infrared spectra of oxonium hydrate ions from 2 to 5 p, 

3:15597 
OXYGEN/ATOM-MOLECULE COLLISIONS 
Deactivation of vibrationally excited SO2 by O(*P) atoms, 3:16113 
OXYGEN/BIOCHEMICAL REACTION KINETICS 

Biological solar energy conversion: approaches to overcome yield, 
stability and product limitations. Progress report No. 2, October 
1, 1975-March 31, 1976, 3:14253 (PB-258850) 

OXYGEN/CORROSIVE EFFECTS 

Corrosion behavior of Type 310 stainless steel in coal-gasification 
environments, 3:13619 (CONF-771010-6) 

Critical materials problems in coal conversion, 3:13713 

Oxidation of uranium and uranium alloys, 3:15501 

OXYGEN/MONITORING 
Optimizing combustion in gas and oil-fired furnaces, 3:15273 
OXYGEN/SEPARATION PROCESSES 

Coal technology program. Progress report, May 1977, 3:13653 

(ORNL/TM-5980) 
OXYGEN/THERMODYNAMIC PROPERTIES 

Materials technology for coal-conversion processes. Eleventh 

quarterly report, April-June 1977, 3:13617 (ANL-77-62) 
OXYGEN 16 REACTIONS/INELASTIC SCATTERING 
Coulomb excitation in even-N Sm nuclei (35 to 72 MeV), 3:16151 
(CONF-770968-10) 
OXYGEN 18/DIFFUSION 
Oxygen diffusion in niobium and Nb-Zr alloys, 3:15486 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OZONE/BIOLOGICAL EFFECTS 
—- of ozone exposure in Canadians and Southern Californians, 
:16036 
OZONE/CHEMICAL REACTIONS 

Experimental study of chemically reacting turbulent free shear 
layers. Quarterly report, December 1976-March 1977, 3:15603 
(FE-2446-2) 

Experimental study of chemically reacting turbulent free shear 
layers. Quarterly report, March 1977-June 1977, 3:15604 (FE- 
2446-3) 

Oxidizing thiocyanates in aqueous solution with ozone, 3:15569 
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PACIFIC OCEAN/HOT SPOTS 
Evidence for very small hot spots in the eastern Pacific and the 
problem of basalt discharge episodicity, 3:16047 
PACIFIC OCEAN/RADIONUCLIDE MIGRATION 
Evaluation on the disposal of radioactive wastes into the North 
Pacific, 3:14130 
PAINTS/SPECIFICATIONS 
Design report. Volume 10. Mechanical s — and general 
notes requisitions, 3:13627 (FE-1520-2 
PAINTS/TEMPERATURE MEASUREMENT 
Design report. Volume 10. Mechanical s oe and general 
notes requisitions, 3:13627 (FE-1520-2 
PALLADIUM/SORPTIVE PROPERTIES. 
Extractor for hydrogen gas (Patent), 3:14184 
Phase diagram and thermodynamic behavior of the systems Pd/He2 
and Pd/D, at normal temperatures: H/D separation effect, 
3:15576 (ORNL-tr-4197) 
PALLADIUM BASE ALLOYS/SORPTIVE PROPERTIES 
Extractor for hydrogen gas (Patent), 3:14184 
PANCREAS/PHYSIOLOGY 
High affinity SH-groups on the surface of pancreas cells involved 
in secretin stimulation (P-chloromercuribenzoate), 3:15963 
PAPAIN/BIOLOGICAL EFFECTS 
Chemical and enzymatic modification of membrane proteins and 
anion transport in human red blood cells, 3:15928 
PAPER INDUSTRY/AIR POLLUTION CONTROL 
Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume VI. 
Mead Corporation, Chillicothe Mill. Final report, 3:15852 (PB- 
268959) 
PAPER INDUSTRY/LIQUID WASTES 
Energy and protein production from pulp mill wastes. Annual 
report, June 15, 1976-June 15, 1977, 3:15366 (COO-2983-4) 
PARABOLIC COLLECTORS/DESIGN 
Combination of focons and foclines with radiation receivers, 
3:14333 
Solar energy reflector-collector (Patent), 3:14318 
PARABOLIC COLLECTORS/FABRICATION 
Investigation of parabolic-cylinder solar-energy concentrator 
using molded glass, 3:14348 
PARABOLIC COLLECTORS/OPTICAL PROPERTIES 
Investigation of parabolic-cylinder solar-energy concentrator 
using molded glass, 3:14348 
PARABOLIC REFLECTORS/DESIGN 
Solar energy reflector-collector (Patent), 3:14318 
PARABOLIC REFLECTORS/FABRICATION 
Investigation of parabolic-cylinder solar-energy concentrator 
using molded glass, 3:14348 
PARABOLIC REFLECTORS/OPTICAL PROPERTIES 
Investigation of parabolic-cylinder solar-energy concentrator 
using molded glass, 3:14348 
— concentrating systems and their accuracy, 
714335 
PARABOLIC REFLECTORS/OPTICS 
ee of focons and foclines with radiation receivers, 
214333 
PARACHUTES 
Development of the MC3133 reefing line cutter, 3:15832 (SAND- 
77-0955) 


PARAFFINS 
See ALKANES 
PARASITES 
See also VIRUSES 
PARASITES/OVA 
Sludge irradiation: bacteriology and parasitology, 3:15979 
(CONF-770108-) 
PARASITES/RADIOSTERILIZATION 
Sludge irradiation: bacteriology and parasitology, 3:15979 
(CONF-770108-) 
PARTICLE BEAMS/ELECTRIC FIELDS 
Electrostatic potential and field of a round beam coasting off axis 
in a circular vacuum chamber, 3:15760 (AECL-5677) 
PARTICLE BEAMS/ELECTRIC POTENTIAL 
Electrostatic potential and field of a round beam coasting off axis 
in a circular vacuum chamber, 3:15760 (AECL-5677) 
PARTICLE SIZE/PERFORMANCE TESTING 
Design, development, and demonstration of a fine particulate 
measuring device. Final report July 1973-August 1975, 3:15608 
(PB-270084) 
PARTICLES/REMOVAL 
Gas cleanup systems for application to the MERC stirred/fixed 
bed gasifier, 3:13624 (FE-1263-13) 
PARTICLES (FUEL) 
See FUEL PARTICLES 


PETROLEUM/CHARGES 


PASSIVE SOLAR HEATING SYSTEMS/REVIEWS 
Design of passive solar-heating systems, 3:14291 
PEA PLANT 
See PISUM 
PEACH BOTTOM-1 REACTOR/FUEL ELEMENTS 
Postirradiation examination and evaluation of Peach Bottom fuel 
test element FTE-6, 3:14693 (GA-A-13943) 
PEAK-LOAD PRICING 
Sample design for electricity pricing experiments: anticipated 
precision for a time-of-day pricing experiment, 3:15199 
PEAK-LOAD PRICING/FEASIBILITY STUDIES 
Load management and rate design: a progress report on the EPRI- 
EEI rate design study, 3:15216 
PEAK-LOAD PRICING/RESIDENTIAL SECTOR 
Household-demand responsiveness to peak-use pricing: 
implications drawn from experimental studies of consumer- 
demand behavior of both humans and animals, 3:15200 
PEARL SPAR 
See DOLOMITE 
PEBBLE BED REACTORS/FUEL CYCLE 
Pebble-bed HTR in the “once through” fuel cycle, 3:14699 
(ERDA-tr-318) 
PEBBLE BED REACTORS/REACTOR FUELING 
Flow of individual pebbles in cylindrical vessels, 3:14695 
PENICILLIN/BINDING ENERGY 
Penicillin-binding proteins of bacteria (Bacillus subtilis, 
Escherichia coli, Staphylococcus aureus), 3:15926 
PENICILLIUM/TOXINS 
Structural studies of naturally occurring toxicogenic compounds, 
3:15917 (IS-T-757) 
PENNING ION SOURCES/CHARGE EXCHANGE 
Methods for independent plasma production and beam injection 
or H* —- H™ surface conversion, 3:16264 (CONF-770940-6) 
PENNING ION SOURCES/CONTROL SYSTEMS 
Optical telemetry control and data transfer system, 3:16271 
(CONF-771029-70) 
PENNING ION SOURCES/DATA TRANSMISSION 
Optical telemetry control and data transfer system, 3:16271 
(CONF-77 1029-70) 
PENNING ION SOURCES/PERFORMANCE 
Production of low energy positive ions suitable for double 
electron capture systems, 3:16265 (CONF-770940-11) 
PENNSYLVANIA/ENERGY PARKS 
Pennsylvania energy park project, 3:15213 
PENNSYLVANIA/LEGISLATION 
Workable surface mine regulation, 3:13752 
PENNSYLVANIA/NUCLEAR PARKS 
Pennsylvania energy park project, 3:15213 
PERIDOTITES/COMPRESSION 
Compressional velocity in ultramafic xenoliths at high pressure 
and temperature, 3:16070 
PERIDOTITES/GEOCHEMISTRY 
Comparison of partial melting processes beneath Hawaii and the 
southern Rio Grande rift. I. Mineralogy and chemistry, 3:14424 
PERIDOTITES/MELTING 
Comparison of partial melting processes beneath Hawaii and the 
southern Rio Grande rift. II. Pressure and temperature 
conditions, 3:14423 
Comparison of partial melting processes beneath Hawaii and the 
southern Rio Grande rift. I. Mineralogy and chemistry, 3:14424 
PERIDOTITES/MINERALOGY 
Comparison of partial melting processes beneath Hawaii and the 
southern Rio Grande rift. I. Mineralogy and chemistry, 3:14424 
PERMAFROST/GEOPHYSICAL SURVEYS 
Applications of geophysical techniques in permafrost regions, 
3:16061 
PERSONNEL 
See also MINERS 
PERSONNEL/EDUCATION 
Design of a simulator offering training in LNG/LPG cargo 
handling, 3:13994 
PERSONNEL/RADIATION DOSES 
Plans for a reduction of the radiation exposure in nuclear power 
plants. Application of models for planning, maintenance and 
repair, 3:14906 
PERTURBATION THEORY/GAUGE INVARIANCE 
Gauge invariance of the Rayleigh-Schroedinger time-independent 
perturbation theory, 3:16139 (ORO-5126-23) 
PETROLEUM 
See also OIL WELLS 
SHALE OIL 
PETROLEUM/AVAILABILITY 
Planning for future oil supply disruptions, 3:15188 
PETROLEUM/CHARGES 
Demand and supply of world petroleum and its consequences for 
agricultural economic development, 3:15182 
Post World War II crude oil prices: collusive or competitive 
pricing, 3:15186 





PETROLEUM/CHEMICAL COMPOSITION 


PETROLEUM/CHEMICAL COMPOSITION 
Heteroatomic components of petroleum, 3:13948 
PETROLEUM/COKING 
Method for sintering non-baking petroleum coke, as well as 
reaction vessel and reaction vessel battery to carry out this 
process, 3:13930 
PETROLEUM/CONSUMPTION RATES 
Petroleum consumption 1976 + 8.3%, 3:13932 
Planning for future oil supply disruptions, 3:15188 
Worldwide market forces threaten North Sea wealth, 3:15180 
PETROLEUM/DEMAND FACTORS 
Demand and supply of world petroleum and its consequences for 
agricultural economic development, 3:15182 
PETROLEUM/DEREGULATION 
Recent events on the tortuous path toward decontrol. Final 
report, 3:13941 (PB-268790) 
PETROLEUM/DESULFURIZATION 
Desulfurization conversion of residual oils, 3:13928 
PETROLEUM/DIAGENESIS 
Occurence and significance of chemofossils in crude oils and 
sediments, 3:13869 
PETROLEUM/EMULSIFICATION 
Petroleum emulsions - formation, stability, properties, 3:13915 
PETROLEUM/ENERGY SUPPLIES 
Project Independence Evaluation System (PIES) documentation. 
Volume IV. FEA model of oil and gas supply: data validation 
and update, 3:13943 (PB-270385) 
PETROLEUM/ENHANCED RECOVERY 
Tertiary crude oil production, 3:13912 
PETROLEUM/EXPLORATION 
Seismic reflection profiling: in mining and civil engineering, 
3:15656 
PETROLEUM/FIRE HAZARDS 
Avoiding electrostatic hazards while loading road and rail tank 
vehicles with petroleum products, 3:13945 
PETROLEUM/FORECASTING 
World oil supplies and the next 25 years, 3:15181 
PETROLEUM/GEOPHYSICAL SURVEYS 
Seismic reflection profiling: in mining and civil engineering, 
3:15656 
PETROLEUM/GLOBAL ASPECTS 
World oil supplies and the next 25 years, 3:15181 
PETROLEUM/MARKET 
Post World War II crude oil prices: collusive or competitive 
pricing, 3:15186 
PETROLEUM/MASS BALANCE 
Transport and storage of petroleum, quantity measurement, yield 
accounting and statistical loss analysis, 3:13944 
PETROLEUM/PRODUCTION 
German petroleum and natural gas production. Present status and 
future aspects (German Federal Republic), 3:13933 
PETROLEUM/REFINING 
Desulfurization conversion of residual oils, 3:13928 
PETROLEUM/RESERVES 
Domestic energy resource and reserve estimates: uses, limitations, 
and needed data. Report to the Congress, 3:15172 (PB-268966) 
World oil supplies and the next 25 years, 3:15181 
Worldwide market forces threaten North Sea wealth, 3:15180 
PETROLEUM DEPOSITS 
See also OIL FIELDS 
PETROLEUM DEPOSITS/AGE ESTIMATION 
Basic factors affecting the duration of the formation of petroleum 
~~ fs deposits in platform and geosynclinal conditions, 
Basic periods of formation completion of gas and petroleum 
deposits in basins of different types, 3:13881 
Conditions and time of formation of petroleum and gas deposits in 
the orogenic regions of southeast central Asia, 3:13890 
Conditions and time of formation of petroleum and gas deposits in 
the eastern Siberian platform, 3:13902 
aw on time of formation of petroleum and gas deposits, 
il 
Determination of the time of formation of deposits of petroleum 
and gas on the basis of a detailed study of regional 
transformation of terrigenic rocks (using the western Siberian 
plate as an example), 3:13882 
Duration of the formation of petroleum deposits in connection 
with the cyclicity of petroleum and gas formation, 3:13879 
Effect of the underground hydrosphere on the time of formation 
of hydrocarbon deposits, 3:13883 
Evaluation of the time of formation of petroleum deposits in traps 
of the anticline type from complex paleogeologic indicators 
(using as an example the local structure of the Albian sediments 
of eastern Precaucasian), 3:13904 
Gas-geochemical and paleostructural criteria for the time of 
formation of petroleum and gas deposits of the southern 
Precausasians, 3:13889 
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Geologic-geochemical indicators of the time of formation of 
petroleum deposits in the Jurassic and Cretaceous depositions of 
the central region of the West Siberian plain, 3:13885 
Geological x coed of the time of formation of petroleum and gas 
deposits, 3: 
Geological time of formation of deposits of the Central Volga, 
3:13896 
Geological- aa tecccns indicators of the age of petroleum and 
gas, 3:13897 
Periodicity of the ee of petroleum and gas deposits in the 
Permian epoch, 3 
Principal stage of aloes of hydrocarbons in terrigenic strata as 
an indicator of the time of formation of petroleum and gas 
deposits, 3:13880 
Status of studies on the problem of dating formation of petroleum 
and gas deposits, 3:13874 
Time and conditions of formation of petroleum and gas deposits in 
the Jurassic sediments on the territory of the Turansk platform, 
3:13893 
Time and duration of formation of petroleum and gas deposits at 
the boundary of the epigenic platforms of southern USSR and 
adjacent regions, 3:13878 
Time of formation of the petroleum deposits in the Mesozoic 
sediments of the western region of the Tomsk range, 3:13886 
Time of formation of the primary zone of generation of 
hydrocarbons in the Mesozoic-Cenozoic sediments of the 
Precaucasian in connection with the cyclicity of the process of 
petroleum-gas formation, 3:13887 
Time of formation of hydrocarbon deposits in Daghastan, 3:13888 
Time of formation of petroleum and gas deposits in piedmond and 
intermontane petroleum-gas bearing basins, 3:13891 
Time of formation of petroleum and gas deposits in Mangyshlak 
and Ustyurt, 3:13892 
Time of formation of petroleum and gas deposits in sediments of 
late Precambrian and lower Cambrian of the south Siberian 
platform, 3:13895 
Time of formation of petroleum and gas deposits in buried deltas, 
bars, and reefs, 3:13898 
Time of the original migration of petroleum-gas hydrocarbons 
determines the time of formation of their deposits (in the light of 
new laboratory experimental studies), 3:13875 
PETROLEUM DEPOSITS/DEPOSITION 
Original stages of accumulation of hydrocarbons in stages of 
sediment diagenesis, 3:13884 
PETROLEUM DEPOSITS/EXPLORATION 
IE oil-bearing strip of the Orinoco, 3:13905 (DOE-tr-12) 
Petroleum deposit Malossa. The first hydrocarbon exploitation 
from the deep mesozoicum beneath the Po-Valley, 3:13871 
PETROLEUM DEPOSITS/GEOPHYSICAL SURVEYS 
Hydrocarbon resources beyond the shelf break, 3:13868 
PETROLEUM DEPOSITS/GLOBAL ASPECTS 
Energy reserves (Summary of reserve estimates and economic 
supply models for exhaustible resources), 3:15171 (BNL-50646) 
PETROLEUM DEPOSITS/KINETICS 
Speed and duration of the formation of petroleum deposits, 
3:13903 
PETROLEUM DEPOSITS/ORIGIN 
Basic factors affecting the duration of the formation of petroleum 
and gas deposits in platform and geosynclinal conditions, 
3:13877 
PETROLEUM DEPOSITS/RESERVES 
— reserves (Summary of reserve estimates and economic 
supply models for exhaustible resources), 3:15171 (BNL-50646) 
PETROLEUM DEPOSITS/SEEPS 
Field infrared method to discriminate natural seeps from non-seeps 
(Santa Barbara, California area). Final report, 3:13939 (AD-A- 
042861) 
PETROLEUM DEPOSITS/SPATIAL DISTRIBUTION 
Relationship of the young age of petroleum and gas deposits with 
their periodic discrete hypsometric localization, 3:13901 
Time of formation of deposits and distribution of hydrocarbons of 
different phase composition in some petroleum-gas bearing 
basins of Western Europe, 3:13894 
PETROLEUM DISTILLATES/CHEMICAL COMPOSITION 
Heteroatomic components of petroleum, 3:13948 
PETROLEUM DISTILLATES/REFINING 
Dearomatization of paraffins, 3:13926 
Mineral oil desulfurization, 3:13929 
PETROLEUM INDUSTRY/AIR POLLUTION CONTROL 
Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO. 
regulations for industrial boilers and processes. Volume V. 
Phillips Petroleum, Toledo Philblack Plant, carbon black. Final 
report, 3:15851 (PB-268958) 
PETROLEUM INDUSTRY/ENERGY CONSERVATION 
Rational use of energy in the petroleum industry, 3:15334 
PETROLEUM INDUSTRY/EXPLORATION 
Information externalities and the structure of the petroleum 
exploration industry, 3:15187 
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PETROLEUM INDUSTRY/REGULATIONS 
Statement of Mr. Conley P. Smith, Vice President of Independent 
Petroleum Association of Mountain States to the Federal 
Energy Administration townmeeting on energy policy, 3:13867 
(CONF-770379-1) 
PETROLEUM INDUSTRY/STATISTICS 
Natural gas and petroleum extraction by German companies at 
home and abroad 1976, 3:13934 
PETROLEUM PRODUCTS 
See also GAS OILS 
GASOLINE 
KEROSENE 
LUBRICATING OILS 
PETROLEUM PRODUCTS/CHARGES 
Monthly petroleum product price report, 3:13931 (PB-267534) 
PETROLEUM PRODUCTS/CHEMICAL COMPOSITION 
Heteroatomic components of petroleum, 3:13948 
PETROLEUM PRODUCTS/CONSUMPTION RATES 
Petroleum consumption 1976 + 8.3%, 3:13932 
PETROLEUM PRODUCTS/CRACKING 
Flexibility of thermal cracking units, 3:13925 
PETROLEUM PRODUCTS/DEMAND FACTORS 
Energy availabilities for state and local development: 1974 data 
volume, 3:15132 (ORNL/TM-5890/S3) 
Energy availabilities for state and local development: 1973 data 
volume, 3:15131 (ORNL/TM-5890-S2) 
PETROLEUM PRODUCTS/ISOMERIZATION 
Catalytic isomerization of long-chain n-alkanes, 3:13949 
PETROLEUM PRODUCTS/TRADE 
Trade with the oil-exporting countries, 3:15073 
PETROLEUM REFINERIES 
See also DISTILLATION EQUIPMENT 
PETROLEUM REFINERIES/AIR POLLUTION CONTROL 
Evaluation of the technological feasibility and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume VII. 
The Standard Oil Company of Ohio, Lima Refinery. Final 
report, 3:15853 (PB-268960) 
PETROLEUM REFINERIES/CAPACITY 
Future refinery capacity needs, construction incentives, and 
processing configurations, 3:13919 (FEA/G-77/325) 
Trends in refinery capacity and utilization, 3:13920 (PB-272339/ 


LL) 
PETROLEUM REFINERIES/FORECASTING 
Future refinery capacity needs, construction incentives, and 
processing configurations, 3:13919 (FEA/G-77/325) 
PETROLEUM REFINERIES/HEAT LOSSES 
Measurement of heat loss with the help of infrared technique and 
its application in the petroleum industry, 3:13946 
PETROLEUM REFINERIES/WASTE WATER 
Heavy metals in the discharges of petroleum refineries. Analytics 
and load parameters, 3:13938 
PETROLEUM RESIDUES/CHEMICAL COMPOSITION 
Heteroatomic components of petroleum, 3:13948 
PETROLEUM RESIDUES/DESULFURIZATION 
— and cracking of de-asphalted petroleum residues, 
713927 
PETROLEUM RESIDUES/HYDROCRACKING 
— and cracking of de-asphalted petroleum residues, 
:13927 
PETROLEUM RESIDUES/SOLVENT EXTRACTION 
— and cracking of de-asphalted petroleum residues, 
213927 
PHAGES 
See BACTERIOPHAGES 
PHARMACEUTICALS 
See DRUGS 
PHARMACOTHERAPY 
See CHEMOTHERAPY 
PHENIX REACTOR/REACTOR OPERATION 
Phenix power station experience, 3:14742 
PHENOLS/PRODUCTION 
Phenolics production in Ukrainian carbonization plants, 3:13603 
PHENOLS/THERMAL CRACKING 
Processing of tar and of its fraction by cracking, 3:13717 
PHILIPPSBURG-1 REACTOR/REACTOR LICENSING 
Recommendations of the Reactor Safety Commission during its 
118th meeting on November 10th, 1976. Kernkraftwerk 
ns 1 (KKP 1). Nuclear commissioning and operation, 
:14626 
PHOSPHATASES 
See also ATP-ASE 
PHOSPHATASES/BIOCHEMICAL REACTION KINETICS 
Lead actions on sodium-plus-potassium-activated 
adenosinetriphosphatase from electroplax, rat brain, and rat 
kidney, 3:15932 
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PHOSPHATES/DIFFUSION 
Effect of p-chloromercuribenzoate (pCMB), quabain and 4- 
acetamido-4'iso-thiocyamatostilbene-2,2' -disulfonic acid (SITS) 
on proximal tubular transport processes, 3:15922 
PHOSPHATES/RADIATION MONITORING 
Need for radiation controls in the phosphate and related 
industries, 3:15876 
PHOSPHORUS/MINERAL CYCLING 
Quantity and chemistry of throughfall as influenced by forest-type 
and season, 3:15880 
PHOSPHORUS/REMOVAL 
Clean fuels from coal by the Battelle hydrothermal coal process, 
3:13613 
PHOTOCHEMICAL OXIDANTS/DATA COMPILATION 
EPA-San Bernardino National Forest information system. Final 
report, 3:15885 (UCRL-52309) 
PHOTOCHEMICAL REACTIONS 
See also PHOTOSYNTHESIS 
Isolated photochemical reaction centers from bacteriochlorophyll 
b - containing organisms, 3:15914 (BNL-23306) 
PHOTOCHROMIC MATERIALS/OPTICAL PROPERTIES 
High pressure optical studies of crystalline anils and related 
compounds, 3:15538 
PHOTOELECTRIC CELLS 
See also PHOTOVOLTAIC CELLS 
PHOTOELECTRIC CELLS/ELECTRICAL PROPERTIES 
Determining the parameters of a photoconverter current-voltage 
characteristic, 3:14244 
PHOTOELECTRIC CELLS/MATHEMATICAL MODELS 
Investigation of photocells with homogeneous fixed field in base 
and concentration dependence of mobility and lifetime, 3:14248 
PHOTOELECTRIC CELLS/OPERATION 
Investigation of photocells with homogeneous fixed field in base 
and concentration dependence of mobility and lifetime, 3:14248 
PHOTON TRANSPORT 
(For diffusion or transmission of energetic photons in material media.) 
PHOTON TRANSPORT/COMPUTER CODES 
MASTER program file, methods and models, Final report, 
3:16162 (AD-A-041943) 
PHOTOSYNTHESIS/GENETIC CONTROL 
Improvement of plant photosynthesis through genetic engineering, 
3:14259 
PHOTOSYNTHESIS/OPTIMIZATION 
Improvement of plant photosynthesis through genetic engineering, 
3:14259 
PHOTOSYNTHESIS/REVIEWS 
Solar energy: perspective and prospects, 3:15230 
PHOTOVOLTAIC CELLS/MATHEMATICAL MODELS 
Investigation of photocells with homogeneous fixed field in base 
and concentration dependence of mobility and lifetime, 3:14248 
PHOTOVOLTAIC CELLS/OPERATION 
Investigation of photocells with homogeneous fixed field in base 
and concentration dependence of mobility and lifetime, 3:14248 
PHOTOVOLTAIC POWER PLANTS 
See also SOLAR CELL ARRAYS 
PHOTOVOLTAIC POWER PLANTS/ECONOMICS 
Techno-economic aspects of photovoltaic electric power systems 
(PEPS), 3:14274 
PHOTOVOLTAIC POWER PLANTS/FEASIBILITY STUDIES 
Techno-economic aspects of photovoltaic electric power systems 
(PEPS), 3:14274 
PHTHALATES/MOLECULAR STRUCTURE 
Molecular motions in a viscous organic liquid: ferrocene in cold 
butyl phthalate, 3:15586 
PHYSICS 
See also SOLID STATE PHYSICS 
PHYSICS/RESEARCH PROGRAMS 
H-Division quarterly report, April-June 1977 (Lawrence 
Livermore Lab), 3:15535 (UCRL-50028-77-2) 
PHYTOHEMAGGLUTININ/BIOLOGICAL EFFECTS 
Cell-factor interaction in populations of normal and leukemic 
blood cells, 3:15947 
Differences in lifespan and rate of turnover between 
phytohemagglutinin responsive cells of the bone marrow and of 
peripheral lymphoid organs (Mice), 3:16011 (RLO/2225/T16- 
35) 


PICEANCE CREEK BASIN/OIL SHALE MINING 
Developing an experimental oil shale mine, 3:15190 
PICKERING-3 REACTOR/PRESSURE TUBES 
Nondestructive testing of pressure tubes in a nuclear power 
reactor, 3:14712 
PICKERING-4 REACTOR/PRESSURE TUBES 
Nondestructive testing of pressure tubes in a nuclear power 
reactor, 3:14712 
PIG ION SOURCES 
See PENNING ION SOURCES 
PILGRIM-1 REACTOR/PRESSURE VESSELS 
Engineering fracture mechanics analysis of the Pilgrim-1 pressure 
vessel, 3:14647 





PILGRIM-2 REACTOR/CONTAINMENT BUILDINGS 


PILGRIM-2 REACTOR/CONTAINMENT BUILDINGS 
Impact of containment design on nuclear plant availability, 
3:14680 
PILGRIM-2 REACTOR/REACTOR FUELING 
Impact of containment design on nuclear plant availability, 
:14680 
PILGRIM-2 REACTOR/REACTOR MAINTENANCE 
Impact of containment design on nuclear plant availability, 
:14680 
PINES/POLLUTION 
Phytopathology. Study, by electronic microprobe, of the internal 
distribution of fluorine in polluted needles of Abies alba. 
Relationship with observed histological effects, 3:15889 (DOE- 
tr-14) 
PINS (FUEL) 
See FUEL PINS 
PION MINUS-PROTON INTERACTIONS/DIFFERENTIAL 
CROSS SECTIONS 
Measurement of the line-reversed reactions p-barp — a rho™ and 
a” p— prho™ at 6 GeV/c, 3:16127 
PIONS 
See also PIONS MINUS 
PIONS PLUS 
PIONS/CONDENSATES 
Manifestation of the proximity of atomic nuclei to the point of the 
a-condensate instability in inelastic scattering of nucleons, 


3:16152 
PIONS MINUS/CHANNELING 
Channeling of positive and negative pions in a silicon crystal, 
3:16163 (CONF-77093 1-5) 
PIONS PLUS/CHANNELING 
Channeling of positive and negative pions in a silicon crystal, 
3:16163 (CONF-770931-5) 
PIPE FITTINGS/QUALITY ASSURANCE 
Principles of quality organization. Experience gained in 
manufacturing nuclear facility exchangers and pipings, 3:14821 
PIPE JOINTS/DESIGN 
Device for connecting two tubular ducts mounted end-to-end 
(Patent application; LMFBR), 3:14725 (ANL-Trans-1109) 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES 
See also ALASKA OIL PIPELINE 
NATURAL GAS DISTRIBUTION SYSTEMS 
SLURRY PIPELINES 
PIPELINES/DATA COMPILATION 
Characteristics of transportation modes, 3:15120 (ORNL-5320) 
PIPELINES/DESIGN 
Pipeline of a nuclear reactor (Patent), 3:14836 
PIPELINES/INVENTORIES 
Characteristics of transportation modes, 3:15120 (ORNL-5320) 
PIPELINES/OPTIMIZATION 
Presentation of two optimization methods of district heating pipe 
networks, 3:15386 
PIPELINES/PERFORMANCE 
Hydraulic container pipelining: a future transportation system to 
conserve energy, 3:15654 
PIPELINES/PROTECTIVE COATINGS 
Role of selective or “brush” electroplating in future hydrogen 
storage and transmission systems, 3:14188 (SAND-77-8619) 
PIPES/ARC WELDING 
Development of an automatic all position welding method for 
medium diameter pipes (PWR), 3:14666 
PIPES/CORROSION PROTECTION 
Process for cleaning and removal of sulfur compounds from low 
BTU gases. Quarterly summary report, January-March 1977, 
3:13605 (BNWL-2040-5) 
PIPES/PRESSURE GRADIENTS 
Computer simulation of LMFBR piping systems (Accident 
conditions), 3:14881 (CONF-770807-45) 
PIPES/SPECIFICATIONS 
Design report. Volume 10. Mechanical specifications and general 
notes requisitions, 3:13627 (FE-1520-29) 
PIPES/STRESS ANALYSIS 
Stress analysis of pipe bends by ring elements, 3:14832 
PISUM/MUTATIONS 
Induction and selection of specific gene mutations in Hordeum 
and Pisum, 3:15954 (RLO/2221/T2-34) 
PITCHES/CHEMICAL PROPERTIES 
Preliminary physicochemical characteristic of pitch obtained from 
rapid coal degasification process, 3:13731 
PITCHES/PHYSICAL PROPERTIES 
Preliminary physicochemical characteristic of pitch obtained from 
rapid coal degasification process, 3:13731 
PITCHES/VISCOUS FLOW 
Optical polishing pitch, 3:15537 (UCRL-80301) 
PLANT TISSUES/POLLUTION 
Phytopathology. Study, by electronic microprobe, of the internal 
distribution of fluorine in polluted needles of Abies alba. 


ERA Vol. 3, No. 7 


Relationship with observed histological effects, 3:15889 (DOE- 
tr-14) 
LANTS 


See also ALGAE 
AQUATIC ORGANISMS 
BIOMASS 
FORAGE 
SHRUBS 


TREES 
PLANTS/PHOTOSYNTHESIS 
Hydrocarbons via photosynthesis, 3:14269 
PLANTS/PRODU ITY 
Agronomic potential for biomass production, 3:14270 
PLANTS RODUCTION 
Survey of viability of indigenous grasses, forbs, and shrubs: 
techniques of initial acquisition and treatment for propagation in 
preparation for future land reclamation in the Fort Union Basin. 
Annual progress report, June 1, 1976-May 31, 1977, 3:15958 
(RLO/2232/T2-2) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
(POWER) 
See POWER PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
COLLISIONLESS PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
PLASMA/BIBLIOGRAPHIES 
Technology index for plasmaphysics research and fusion reactors. 
Volume 11, No. 10, 1977. Bibliography, author index, subject 
index, a pendix, 3:16185 
PLASMA/CHARGED-PARTICLE TRANSPORT 


Atomic data needs for beam transport in gas, 3:16205 (UCRL- 


80321) 
PLASMA/ENERGY SPECTRA 

Electron energy distributions in uranium-helium mixtures. M.S. 

thesis, 3:16198 (N-77-25933 
PLASMA/NUCLEAR REACTION KINETICS 

Velocity-space methods for reactor plasmas. Memorandum report, 

3:14780 (AD-A-043050) 
PLASMA/TRANSPORT THEORY 

Multigroup calculations of low energy neutral transport in 

tokamak plasmas, 3:16204 (PPPL-1384) 
PLASMA ACCELERATION 
Near-the-wall, plasma acceleration in a field of intense ultraviolet 
radiation, 3:16200 
PLASMA ARC SPRAYING 
Surface protection by thermal spraying, 3:15428 (BNWL-tr-275) 
PLASMA DIAGNOSTICS/CALORIMETERS 

Target diagnostics (Research on laser calorimetry, charged 
particle and neutron detection, x-ray spectroscopy, and streak 
cameras), 3:16194 (LA-6834-PR) 

PLASMA DIAGNOSTICS/ELECTROSTATIC PROBES 

Electrostatic probe characteristics for a spherical probe in a 
slightly ionized continuum plasma, 3:16197 

PLASMA DIAGNOSTICS/INTERFEROMETERS 

Versatile real-time interferometer phase-detection system using 

high-speed digital techniques, 3:16195 (UCRL-79613 
PLASMA DIAGNOSTICS/LASER RADIATION 

Submillimetre laser, microwave and spectroscopic diagnostic of 
ionization in gaseous plasmas. Final report 1 Jun 72-30 Jun 76, 
3:16193 (AD-A-037965) 

PLASMA DIAGNOSTICS/NEUTRON DETECTION 

Diagnostics of inertial confinement fusion experiments, 3:16196 
(UCRL-79854) 

Target diagnostics (Research on laser calorimetry, charged 
particle and neutron detection, x-ray spectroscopy, and streak 
cameras), 3:16194 (LA-6834-PR) 

PLASMA DIAGNOSTICS/STREAK PHOTOGRAPHY 

Diagnostics of inertial confinement fusion experiments, 3:16196 
(UCRL-79894) 

Target diagnostics (Research on laser calorimetry, charged 
particle and neutron detection, x-ray spectroscopy, and streak 
cameras), 3:16194 (LA-6834-PR) 

PLASMA DIAGNOSTICS/X-RAY SPECTRA 

Diagnostics of inertial confinement fusion experiments, 3:16196 
(UCRL-79894) 

PLASMA DIAGNOSTICS/X-RAY SPECTROSCOPY 

Target diagnostics (Research on laser calorimetry, charged 
particle and neutron detection, x-ray spectroscopy, and streak 
cameras), 3:16194 (LA-6834-PR) 

PLASMA EXPANSION/MATHEMATICAL MODELS 

Nonneutral plasma expansion. Technical summary report, 3:16201 
(AD-A-042708) 

PLASMA FOCUS DEVICES/MATHEMATICAL MODELS 

Multiparticle model for the description of the neutron-production 
in the plasma focus, 3:16208 (LA-tr-77-58) 
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PLASMA FOCUS DEVICES/NEUTRON SPECTRA 
— model for the description of the neutron-production 
int lasma focus, 3:16208 (LA-tr-77-58) 
PLASMA FOCUS DEVICES/SCALING LAWS 
Similitude observations and scaling laws for the plasma focus, 
3:16286 (LA-tr-77-61) 
PLASMA GUNS/REVIEWS 
Fueling by coaxial plasma guns, 3:16276 (LA-UR-77-2533) 
PLASMA HEATING 
See also LASER-RADIATION HEATING 
SHOCK HEATING 
PLASMA HEATING/ALPHA PARTICLES 
Alpha- 725038) problems in shielded support systems, 3:16186 (N- 


PLASMA INST ABILITY 
See also HOSE INSTABILITY 
PLASMA MACROINSTABILITIES 
TRAPPED-PARTICLE INSTABILITY 
TWO-STREAM INSTABILITY 
Stability of plane parallel flows in a magnetized plasma, 3:16212 
(N-77-21971) 
PLASMA MACROINSTABILITIES 
See also TRAPPED-PARTICLE INSTABILITY 
Magnetohydrodynamic stability of a plasma confined in a convex 
poloidal magnetic field, 3:16213 (N-77-25970) 
PLASMA PRODUCTION/ION BEAMS 
Plasma production and flow in negative ion beams, 3:16209 
(UCRL-80099) 
PLASMA WAVES/IONIZATION 
Forced radial oscillations of a fully ionized cylindrical plasma 
son) by a partially ionized plasma shell, 3:16221 (N-77- 
25972 
PLASMONS 
Excitation of plasmons by ion bombardment and related effects, 
15511 


PLASTICS 
See also POLYETHYLENES 
PLASTICS/ADDITIVES 
Additive systems for plastic processing, ga 
PLASTICS/ENVIRONMENTAL EFFECT: 
Pelagic tar and plastic in the Gulf of Alnaka and Bering Sea: 1975, 
3:15901 
PLASTICS/FABRICATION 
Additive systems for plastic processing, 3:15587 
PLASTICS/RECYCLING 
Household recycling: a potential community service opportunity 
for concerned engineers, 3:15123 
PLATFORM MOUNTED NUCLEAR PLANT 
See OFFSHORE NUCLEAR POWER PLANTS 
PLATINUM/SORPTIVE PROPERTIES 
Adsorption of benzene on the Pt(111) surface studied by low- 
energy electron diffraction intensity measurements and 
quantitative Auger electron spectroscopy, 3:15583 
PLATINUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Direct observation of the vacancy structure of a (220) platelet in 
an ion-irradiated platinum-4.0 at. % gold alloy, 3:15507 (COO- 
3158-56 
PLT DEVICES 
(Princeton Large Torus.) 
PLT DEVICES/DATA ACQUISITION SYSTEMS 
Data acquisition system for PLT Neutral Beam Test Stand, 
3:16266 (CONF-771029-18) 
PLT DEVICES/NEUTRAL BEAM SOURCES 
Component design description of the neutral beam injectors for 
PLT, 3:16267 (CONF-771029-43) 
Development and testing of the ORNL/PLT neutral beam lines 
for the Princeton Large Torus, 3:16272 (CONF-771029-108) 
DuoP!Gatron ion sources for PLT injectors, 3:16268 (CONF- 
771029-63) 
PLT DEVICES/TURBOMOLECULAR PUMPS 
Turbomolecular pump vacuum system for the Princeton Large 
Torus, 3:16304 (PPPL-1385) 
PLT DEVICES/VACUUM SYSTEMS 
Turbomolecular pump vacuum system for the Princeton Large 
Torus, 3:16304 (PPPL-1385) 
PLUGS 
See CLOSURES 
PLUMES/ENVIRONMENTAL TRANSPORT 
eee of visible plumes from hyperbolic cooling towers, 
715842 
PLUMES/MATHEMATICAL MODELS 
Analysis of the NLR airports pollution dispersion model on 
sensitivity for meteorological parameters and on source 
modeling, 3:15843 (N-77-25681) 
PLUTONIUM/AUTORADIOGRAPHY 
Autoradiographic technique for rapid inventory of plutonium- 
containing fast critical assembly fuel, 3:14138 (ANL-77-67) 
PLUTONIUM/FUEL CYCLE 
Plutonium in nuclear energy, 3:15102 


POLLUTION CONTROL EQUIPMENT/PERFORMANCE 


PLUTONIUM/INVENTORIES 
Autoradiographic technique for rapid inventory of plutonium- 
containing fast critical assembly fuel, 3:14138 (ANL-77-67) 
PLUTONIUM/ION EXCHANGE 
Evaluation of anion exchange resins for processing plutonium- 
neptunium residues, 3:14045 (RFP-2657) 
PLUTONIUM/SEPARATION PROCESSES 
Biogeochemistry of Transuranics, Bikini. Annual progress report, 
26 February 1976-25 February 1977 (Pu and Am separation 
from large water volumes), 3:15906 (RLO-2225-T 18-20) 
PLUTONIUM/X-RAY DIFFRACTION 
Calculated x-ray powder diffraction patterns of plutonium, 
3:15599 (LA-7006-MS) 
PLUTONIUM 236 TARGET/NEUTRON REACTIONS 
HEDL evaluation of actinide cross sections for ENDF/B-V, 
3:16156 (HEDL-TME-77-54) 
PLUTONIUM 237 TARGET/NEUTRON REACTIONS 
HEDL evaluation of actinide cross sections for ENDF/B-V, 
3:16156 (HEDL-TME-77-54) 
PLUTONIUM 238/RADIOISOTOPE HEAT SOURCES 
General-Purpose Heat Source Project, space nuclear safety 
program, and radioisotopic terrestrial safety program. Progress 
report, October 1977, 3:14169 (LA-7047-PR) 
PLUTONIUM 238 TARGET/NEUTRON REACTIONS 
HEDL evaluation of actinide cross sections for ENDF/B-V, 
3:16156 (HEDL-TME-77-54) 
PLUTONIUM 239/DIFFUSION 
Evaluation on the disposal of radioactive wastes into the North 
Pacific, 3:14130 
PLUTONIUM 239/ENVIRONMENTAL TRANSPORT 
Methodology for the isolation and characterization of individual 
plutonium-bearing particles in atmospheric effluents from a 
nuclear processing plant, 3:15874 (DP-MS-77-27) 
PLUTONIUM 239/RADIATION MONITORING 
Concentrations of sup(239,240)Pu and **' Am in drinking water 
and organic fertilizer, 3:15907 
PLUTONIUM 240/RADIATION MONITORING 
Concentrations of sup(239,240)Pu and 74! Am in drinking water 
and organic fertilizer, 3:15907 
PLUTONIUM 242 TARGET/NEUTRON REACTIONS 
HEDL evaluation of actinide cross sections for ENDF/B-V, 
3:16156 (HEDL-TME-77-54 
PLUTONIUM 244 TARGET/NEUTRON REACTIONS 
HEDL evaluation of actinide cross sections for ENDF/B-V, 
3:16156 (HEDL-TME-77-54) 
PLUTONIUM DIOXIDE/FABRICATION 
Reactor fuel in the form of mixed oxide particles and a method for 
manufacturing such mixed oxide particles (Patent), 3:14036 
PLUTONIUM DIOXIDE/MICROSTRUCTURE 
Microstructure characterizaton of advanced oxide fuel (PuO>- 
UOz2), 3:14721 (HEDL-SA-1171-FP) 
PLUTONIUM RECYCLE/COST BENEFIT ANALYSIS 
Plutonium recycle: the impact of indecision (Mixed Oxide Fuels), 
3:15105 
POLAR SUBSTORMS 
See MAGNETIC BAYS 
POLLUTION CONTROL 
See also AIR POLLUTION CONTROL 
WATER POLLUTION CONTROL 
POLLUTION CONTROL/COST 
Pollution control costs in industry: an economic study (Book), 
3:15083 
POLLUTION CONTROL/MANAGEMENT 
Detailed analysis of the environmental effects of energy utilization 
in the U.S. economy (Present mix of fuels and 3 alternative 
mixes), 3:15086 
POLLUTION CONTROL EQUIPMENT 
See also AFTERBURNERS 
AIR FILTERS 
CATALYTIC CONVERTERS 
ELECTROSTATIC PRECIPITATORS 
SCRUBBERS 
POLLUTION CONTROL EQUIPMENT/CORROSION 
PROTECTION 
Effective cold-end additives, 3:14518 
POLLUTION CONTROL EQUIPMENT/COST 
An economic evaluation of stack gas desulfurization for a power 
plant located in the Mohawk Valley region of New York state. 
Final report, 3:14543 (PB-270458) 
POLLUTION CONTROL EQUIPMENT/ECONOMICS 
Flue gas desulfurization: controversial aspects examined, 3:14556 
POLLUTION CONTROL EQUIPMENT/MEETINGS 
Envitec '77 - technics in environmental protection. 2nd 
international fair and congress from 7th to 12th February 1977 
in Duesseldorf, 3:15867 
POLLUTION CONTROL EQUIPMENT/PERFORMANCE 
Flue gas desulfurization: controversial aspects examined, 3:14556 
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POLLUTION CONTROL EQUIPMENT/PERFORMANCE 
TESTING 


Dual alkali test and evaluation program. Volume 1. Executive 
rote Final report May 1973-April 1977, 3:15856 (PB- 
2 
POLLUTION CONTROL EQUIPMENT/SURFACE COATING 
Effective cold-end additives, 3:14518 
POLLUTION LAWS/PUBLIC OPINION 
Legislation and environment, 3:15152 (CONF-770108-) 
POLLUTION REGULATIONS/IMPLEMENTATION 
Scope of inquiry for Environmental Inipact Report supporting 
exploratory geothermal well drilling, 3:14392 
POLY YLENES/LIGHT TRANSMISSION 
Experimental investigations of solar stills with various film 
surfaces, 3:14305 
POLYMER FLOODING 
See MICROEMULSION FLOODING 
POLYNOMIALS/INTEGRALS 
Elliptic integrals . = kind ({(V P)"', where P is polynomial 
of degree <5), 3 
POLYNUCLEAR tiY DROCARBONS 
See CONDENSED AROMATICS 
POLYSULFIDES 
See SULFIDES 
PONDS 
See LAKES 
PONDS/WATER POLLUTION 
Effects of the pipeline haul road on nearby ponds and lakes across 
Alaska’s north slope. Annual progress report, May 1, 1976- 
January 31, 1977, 315897 (RLO/2229/T9-2) 
POOL TYPE REACTORS/DESIGN 
Submersed nuclear reactor (Patent), 3:14774 
POOL TYPE REACTORS/DISTRICT HEATING 
Thermos pool reactor, 3:14775 
POOL TYPE REACTORS/SPECIFICATIONS 
Thermos pool reactor, 3:14775 
POPULATIONS 
See also HUMAN POPULATIONS 
POPULATIONS/GOVERNMENT POLICIES 
Population and international security, 3:15068 
POPULATIONS/SOCIO-ECONOMIC FACTORS 
Population and international security, 3:15068 
POROUS MATERIALS/COMPRESSIBILITY 
Mechanical response of a porous uranium alloy, 3:15474 
POROUS MATERIALS/FLUID FLOW 
Flow properties of porous media: a random network approach, 
16046 


POROUS MATERIALS/MASS TRANSFER 
Flow properties of porous media: a random network approach, 
3:16046 


POROUS MATERIALS/NATURAL CONVECTION 
Network model for free convection within internally heated 
rous media, 3:15685 (SAND-77-1771C) 
POSITION SENSITIVE DETECTORS/DESIGN 
Position-sensitive, high-energy gamma-ray detector, 3:15818 
POSITION SENSITIVE DETECTORS/PERFORMANCE 
Position-sensitive, high-energy gamma-ray detector, 3:15818 
POSITIVE IONS 
See CATIONS 
POTASSIUM/ABUNDANCE 
Heat generation in the Coast Range Complex and other areas of 
British Columbia, 3:14366 
POTASSIUM/CHEMICAL ANALYSIS 
Heat generation in the Coast Range Complex and other areas of 
British Columbia, 3:14366 
POTASSIUM/CHEMICAL REACTIONS 
Factors influencing formation of alkali sulfates in fossil fuel 
combustion, 3:15605 (MERC/RI-77/5) 
POTASSIUM/DIFFUSION 
Nature of the transport pathway used for Ca-dependent K 
movement in human red blood cells, 3:15929 
POTASSIUM/MINERAL CYCLING 
Quantity and chemistry of throughfall as influenced by forest-type 
and season, 3:15880 
POTASSIUM/REMOVAL 
a from coal by the Battelle hydrothermal coal process, 
:1361 
POTASSIUM/X-RAY FLUORESCENCE ANALYSIS 
Comparison of minimum detectable limits among x-ray 
spectrometers, 3:15868 
POTASSIUM FLUORIDES/FARADAY EFFECT 
Magnetic, optical, and magneto-optical behavior of LiTbF, and 
KTbsFio crystals, 3:15541 (UCRL-79725) 
POTASSIUM FLUORIDES/LATENT HEAT STORAGE 
Thermal ——_ storage using fluorides of alkali and alkaline earth 
metals, 3:1495 
POTASSIUM FLUORIDES/MAGNETIC PROPERTIES 
Magnetic, optical, and magneto-optical behavior of LiTbF, and 
TbsFio crystals, 3:15541 (UCRL-79725) 
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POTASSIUM PERCHLORATES/CHEMICAL REACTION 
KINETICS 


Thermal analysis and kinetics of the TiH/sub x//KCIO, system, 
3:15557 (MLM-2477(OP)) 
POTASSIUM PERCHLORATES/GRINDING 
Feasibility of utilizing a fluid $30 aL in the grinding of 


potassium perchlorate, 3:15830 (MLM-2444) 
POTASSIUM PERCHLORATES/THERMAL ANALYSIS 
Thermal analysis and kinetics of the TiH/sub x//KCIO, system, 
3:15557 (MLM-2477(OP)) 
POWDERS/DIFFRACTION METHODS 
— Crystallographic Association Proj 
wder diffraction patterns, 3:15692 CID 17639) 
DEMAND/CONTROL EQUIPMENT 
Pap le control: a proven load 
POWER DEMAND/ECONOMIC 
Local data and the role of pee in energy conservation (Electric 
power demand in 33 Colorado -- jccrcaes 3:15125 
POWER DEMAND/FORECASTIN 
Future growth of electric power _- in the South Atlantic 
region, 3:1519 
Impact of load factor on economic generation patterns, 3:14533 
System reserve margins and their effect on reliability, 3:14461 
POWER EXCURSIONS 
See EXCURSIONS 
POWER GENERATION/CAPACITY 
Impact of load factor on economic i, patterns, 3:14533 
System reserve margins and their effect on reliability, 3:14461 
POWER GENERATION/CAPITAL 
Impact of uncertainty on long-range generation planning, 3:15214 
POWER GENERATION/COAL 
Adequacy of electric power fuel supplies, 1975-1985, 3:15223 
Total present-worth economic com — - coal and nuclear 
fuel 7 alternatives (For 500- ant), 3:15220 
POWER GE ERATION/ DECISION M 
m of uncertainty on long-range wo on planing, 3:15214 
ER GENERATION/D 
Can R and D have an impact on pe nt power re capabilities 
by 1985, 3:15205 
Facing reality in electric power, 3:15201 
POWER GENERATION/ECONOMICS 
Impact of load factor on economic generation patterns, 3:14533 
System reserve margins and their effect on reliability, 3:14461 
POWER GENERATION/FORECASTING 
Choosing future methods of power  peren 3:15142 
POWER po phat ap te tt SUMPTION 
Impact of uncertainty on long- 
POWER GENERATION 
Planning for future oil supply disruptions, 3:15188 
POWER GENERATION/FUELS 
Adequacy of electric power fuel supplies, 1975-1985, 3:15223 
POWER GENERATION/GO POLICIES 
Nuclear power, energy, and the national debate, 3:15202 
POWER GENERATION/NUCLEAR FUELS 
Total present-worth economic com: 
fuel energy alternatives (For 500- e plant), 3:15220 
POWER GENERATION/OFF-PEAK GY STORAGE 
Energy storage and utilities: needs and opportunities, 3:14534 
Power conversion equipment: a key component in new power 
system generation and storage concepts, 3:14535 
POWER G NERATION/RELIAB 
System reserve margins and their effect on reliability, 3:14461 
POWER GENERATION/SOLAR ENERGY 
Solar energy: perspective and prospects, 3:15230 
POWER GENERATION/WASTE HEAT TION 
Utilization of waste heat from electric power generation, 3:15112 
POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
NUCLEAR POWER PLANTS 
SOLAR POWER PLANTS 
TIDAL POWER PLANTS 
WIND POWER PLANTS 
POWER PLANTS/CONSTRUCTION 
Power plant construction schedules, escalation, and interest during 
construction, 3:15211 
POWER PLANTS/COOLING SYSTEMS 
Producing less than 1 ppb sodium leakage from condensate 
polishers, 3:14851 
POWER PLANTS/COST 
Power plant construction schedules, escalation, and interest during 
construction, 3:15211 
POWER PLANTS/COST BENEFIT ANALYSIS 
Decision analysis: a methodology for solving complex problems in 
the utility industry; benefit-cost analysis, siting, and long-range 
planning, 3:14562 
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POWER PLANTS/ELECTRIC GROUNDS 
Grounding and cathodic protection design, 3:14575 
POWER PLANTS/ENVIRONMENTAL IMPACTS 
Charles Coutant: ecology and the scientific method, 3:15080 
POWER PLANTS/LICENSING 
Tasks and the position of experts in the licensing procedure 
according to the Act on Protection against Nuisances, 3:16042 
POWER PLANTS/NOISE POLLUTION ABATEMENT 
Calculating the immission from the emission, 3:16040 
POWER PLANTS/NOISE POLLUTION CONTROL 
Methods to determine the emitted acoustic power, 3:16041 
POWER PLANTS/PLANNING 
Decision analysis: a methodology for solving complex problems in 
the utility industry; benefit-cost analysis, siting, and long-range 
planning, 3:14562 
POWER PLANTS/SITE SELECTION 
Decision analysis: a methodology for solving complex problems in 
the utility industry; benefit-cost analysis, siting, and long-range 
planning, 3:14562 
Possibilities of an optimum site distribution of power plants from a 
general economic point of view, 3:14761 
POWER REACTORS 
See also ARKANSAS-1 REACTOR 
BASF-] REACTOR 
BASF-2 REACTOR 
BEZNAU-1 REACTOR 
BEZNAU-2 REACTOR 
BIBLIS-A REACTOR 
CALVERT CLIFFS-]1 REACTOR 
CIRENE REACTOR 
CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
FUKUSHIMA-3 REACTOR 
HAMAOKA-I REACTOR 
MAGNOX TYPE REACTORS 
MIHAMA-3 REACTOR 
NORTH ANNA-I REACTOR 
NORTH ANNA-2 REACTOR 
NORTH ANNA-3 REACTOR 
NORTH ANNA-4 REACTOR 
PEACH BOTTOM-1 REACTOR 
PHENIX REACTOR 
PHILIPPSBURG-] REACTOR 
PICKERING-3 REACTOR 
PICKERING-4 REACTOR 
PILGRIM-1 REACTOR 
PILGRIM-2 REACTOR 
PRESSURE TUBE REACTORS 
PROCESS HEAT REACTORS 
SGHWR REACTOR 
SOUTH TEXAS PROJECT-1 REACTOR 
SOUTH TEXAS PROJECT-2 REACTOR 
STADE REACTOR 
TOKAI-2 REACTOR 
WWER TYPE REACTORS 
WWER-1 REACTOR 
WWER-4 REACTOR 
POWER REACTORS/CONTAINMENT SHELLS 
Use of statistical methods in stability problems of imperfection- 
sensitive shells, 3:14848 
POWER REACTORS/FAILED ELEMENT DETECTION 
Method for detecting damaged fuel rod claddings and/or fuel 
elements of nuclear reactors (Patent), 3:14837 
POWER REACTORS/FAILED ELEMENT MONITORS 
Device for checking the condition of fuel rods in the reactor core 
(Patent), 3:14833 
POWER REACTORS/FUEL ELEMENTS 
Ceramic processing of boron nitride insulators, 3:14855 (CONF- 
771137-2) 
Fuel element (Patent), 3:14860 
Fuel element (Patent), 3:14861 
POWER REACTORS/IN CORE INSTRUMENTS 
Nuclear reactor (Patent), 3:14867 
POWER REACTORS/LOSS OF COOLANT 
Characteristics of two-phase one-component flow with slip, 
3:14907 
POWER REACTORS/NATURAL DRAFT COOLING TOWERS 
Air coolant system (improvements to cooling towers;Patent), 
3:14854 
POWER REACTORS/PRESSURE VESSELS 
Approximate method of elastic-plastic fracture analysis for nozzle 
corner cracks, 3:14798 (CONF-771140-2) 
Arrangement of seals for sealing two adjoining wall pieces of a 
= vessel consisting of at least two wall pieces (Patent), 
714819 
Cylindrical pressure vessel for a nuclear reactor (Patent), 3:14830 
Design rules for ellipsoidal pressure vessel heads, 3:14810 
Device for supporting a reactor pressure vessel (Patent), 3:14835 


POWER SYSTEMS/SIMULATION 


Influence function method for fracture mechanics and residual 
fatigue life analysis ot cracked components under complex stress 
fields, 3:14799 

Metallic _ vessel designed for a nuclear reactor (Patent), 
3:1483 

Method of producing the arched surfaces of diaphragm rings for 
large containers, especially for prestressed-concrete pressure 
vessels of nuclear reactors (Patent), 3:14828 

Nuclear power plant equipped with a reactor pressure vessel 
(Patent), 3:14834 

Omission of intermediate post-weld heat treatment in nuclear 
reactor pressure vessel production, 3:14826 

Reactor pressure vessel (Patent), 3:14831 

Working group pressure vessels (’Arbeitsgemeinschaft 
Druckbehaelter’ (AD)). State and prospects, 3:14809 

POWER REACTORS/REACTOR ACCIDENTS 

Thermal reactor safety, 3:14925 

POWER REACTORS/REACTOR CORES 
Portion of fast neutron energy absorbed in a reagent of a power 
reactor for chemical processes and refinement, 3:14794 
POWER REACTORS/REACTOR NOISE 
Adjoint space in reactor noise theory, 3:14787 
POWER REAC ‘TORS/RELIABILITY 
ae methods for establishing improved plant reliability, 
3:15 
POWER REACTORS/STEAM GENERATORS 
Feedback control of a large steam generator, 3:14815 
Quality with regard to nuclear boilers, 3:14845 
POWER REACTORS/STEAM TURBINES 
Taking into consideration of reliability in the design of steam 
turbines, 3:14844 
POWER SUBSTATIONS/ELECTRIC GROUNDS 
Grounding and cathodic protection design, 3:14575 
POWER SUBSTATIONS/INSTALLATION 
19th century tunnel for 20th century energy, 3:14594 
POWER SUPPLIES/DESIGN 

Circuit and plasma simulation for the design of ZT-40, 3:16256 
(LA-UR-77-2333) 

Design and test of a 40-kV, 80-A, 10-msec, neutral-beam power 
supply series, 3:16259 (UCRL-79673) 

Design philosophy and use of high voltage power systems for 
multi-megawatt ion beam accelerators, 3:16270 (CONF-771029- 
68 


POWER SUPPLIES/MODIFICATIONS 
40-kV, 25-ms neutral-beam power supply for TMX, 3:16261 
(UCRL-79687) 
POWER SUPPLIES/SWITCHES 
Design and test of a 40-kV, 80-A, 10-msec, neutral-beam power 
supply series, 3:16259 (UCRL-79673) 
Development of the switching components for ZT-40, 3:16258 
(LA-UR-77-2440) 
POWER SYSTEMS 
See also AC SYSTEMS 
DC SYSTEMS 
POWER SYSTEMS/DESIGN 
Regional power systems of Niedersachsen (Lower Saxony), 


3:1 
POWER SYSTEMS/ECONOMIC DEVELOPMENT 
Development of the energy distribution in the city of Brunswick, 
3:15141 
POWER SYSTEMS/ELECTRIC GROUNDS 
Grounding and cathodic protection design, 3:14575 
Investigations into the neutral-point treatment in medium voltage 
systems for rural supply, 3:14570 
POWER SYSTEMS/ELECTRICAL INSULATORS 
Improved unitary and multicomponent gaseous insulators, 3:14567 
(CONF-77098 1-1) 
POWER SYSTEMS/FORECASTING 
Development of the energy distribution in the city of Brunswick, 
3:15141 
POWER SYSTEMS/LOAD MANAGEMENT 
Wisconsin Electric Power Company load management 
experiment, 3:15219 
POWER SYSTEMS/MAPS 
Energy resources map of Colorado, 3:15089 
POWER SYSTEMS/OPTIMIZATION 
System operation at optimal cost, 3:15193 
POWER SYSTEMS/PERFORMANCE 
EPRI research objectives in power system dynamic simulation, 
3:14576 
POWER SYSTEMS/RELIABILITY 
Nuclear energy centers: an assessment of their impact on 
reliability of electric bulk power supply, 3:14620 
Problems facing the United grates bulk electric power supply 
—— (500,000 MW and 445,000 miles of transmission lines), 
: 18 
POWER SYSTEMS/SIMULATION 
a « research objectives in power system dynamic simulation, 
14576 





POWER TRANSMISSION 


POWER TRANSMISSION 
See also UNDERGROUND POWER TRANSMISSION 
POWER TRANSMISSION/AUTOMATION 
Computerizin; . distribution operations, 3:14577 
POWER TRANSMISSION/COST 
Transmission and distribution cost data for use in community total 
energy system analysis with Fort Knox, Kentucky as an 
example. Final report June 1976-May 1977, 3:14566 (AD-A- 
042850) 
POWER TRANSMISSION/DATA ACQUISITION SYSTEMS 
oo apne distribution operations, 3:14577 
POWER TRANSMISSION/ELECTRIC CABLES 
System for the transmission of electrical energy (Patent), 3:14572 
POWER TRANSMISSION/RELAYS 
All-static protective relaying system with automatic checking 
facility, 3:14825 
POWER TRANSMISSION/RESEARCH PROGRAMS 
T and D technology update, 1976, 3:14579 
POWER TRANSMISSION LINES/CONSTRUCTION 
Constructing electric distribution lines for raptor protection 
(Protection of birds of prey), 3:14578 
POWER TRANSMISSION LINES/DESIGN 
CPA/UPA +-400-kV HVDC project, 3:14597 
Electrical characteristics and associated design considerations for 
34.5-kV distribution systems, 3:14592 
POWER TRANSMISSION LINES/ECONOMICS 
Energy transportation, 3:15107 
POWER TRANSMISSION LINES/ELECTRIC CABLES 
Power cables and the Hannover Fair 1977, 3:14571 
VPE single core medium voltage cables in EVU supply networks 
(Polyethylene (VPE)), 3:14583 
POWER TRANSMISSION LINES/ELECTRICAL INSULATION 
Combined insulator chain for 330 kV transmission lines, 3:14582 
POWER TRANSMISSION LINES/ENERGY TRANSPORT 
Space-charge effects in long coaxial vacuum transmission lines, 
:14580 


POWER TRANSMISSION LINES/ENVIRONMENTAL 
EFFECTS 
Environmental considerations, 3:14940 
POWER TRANSMISSION LINES/GAS-INSULATED CABLES 
Air insulated cables for medium and low voltage supplies of the 
EVU, 3:14585 
POWER TRANSMISSION LINES/HAZARDS 
Constructing electric distribution lines for raptor protection 
(Protection of birds of prey), 3:14578 
POWER TRANSMISSION LINES/INSTALLATION 
19th century tunnel for 20th century energy, 3:14594 
POWER TRANSMISSION LINES/OVERCURRENT 
Design of a static time-overcurrent relay as affected by its 
application, 3:14593 
POWER TRANSMISSION LINES/PERFORMANCE 
Electrical characteristics and associated design considerations for 
34.5-kV distribution systems, 3:14592 
Interpreting statistical switching surge line performance using 
automated graphics, 3:14595 
POWER TRANSMISSION LINES/PERFORMANCE TESTING 
CPA/UPA +-400-kV HVDC project, 3:14597 
POWER TRANSMISSION LINES/RELAYS 
Design of a static time-overcurrent relay as affected by its 
application, 3:14593 
POWER TRANSMISSION LINES/RELIABILITY 
Problems facing the United States bulk electric power supply 
—— MW and 445,000 miles of transmission lines), 
71521 
POWER TRANSMISSION LINES/SUPERCONDUCTING 
CABLES 
Tubular electrical conductor made up of individual 
superconducting conductors (Patent), 3:14600 
POWER TRANSMISSION LINES/SURGES 
Interpreting statistical switching surge line performance using 
automated graphics, 3:14595 
POWER TRANSMISSION TOWERS/DESIGN 
CPA/UPA +-400-kV HVDC project, 3:14597 
POWER TRANSMISSION TOWERS/PERFORMANCE 
TESTING 
CPA/UPA +-400-kV HVDC project, 3:14597 
PRASEODYMIUM/CRYSTAL FIELD 
Pressure dependence of crystal field splitting in Pr pnictides and 
chalcogenides, 3:15534 (SAND-77-2012C) 
PRASEODYMIUM ARSENIDES/CRYSTAL FIELD 
Pressure dependence of crystal field splitting in Pr pnictides and 
chalcogenides, 3:15534 (SAND-77-2012C) 
PRASEODYMIUM COMPOUNDS/CRYSTAL FIELD 
Pressure dependence of crystal field splitting in Pr pnictides and 
chalcogenides, 3:15534 (SAND-77-2012C) 
PRASEODYMIUM NITRIDES/CRYSTAL FIELD 
Pressure dependence of crystal field splitting in Pr pnictides and 
chalcogenides, 3:15534 (SAND-77-2012C) 
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PRASEODYMIUM OXIDES/PHASE STUDIES 

Solid state chemistry of rare earth oxides. Final report, September 

1, 1950-July 31, 1977, 3:15512 (COO-1109-87) 
PRASEODYMIUM OXIDES/THERMODYNAMIC 

PROPERTIES 

Solid state chemistry of rare earth oxides. Final report, September 
1, 1950-July 31, 1977, 3:15512 (COO-1109-87) 

PRASEODYMIUM PHOSPHIDES/CRYSTAL FIELD 

Pressure dependence of crystal field splitting in Pr pnictides and 

chalcogenides, 3:15534 (SAND-77-2012C) 
PRASEODYMIUM SELENIDES/CRYSTAL FIELD 

Pressure dependence of crystal field splitting in Pr pnictides and 

chalcogenides, 3:15534 (SAND-77-2012C) 
PRASEODYMIUM SULFIDES/CRYSTAL FIELD 

Pressure dependence of crystal field splitting in Pr pnictides and 

chalcogenides, 3:15534 (SAND-77-2012C) 
PRECIPITATION 

(In chemical processes only; see also ATMOSPHERIC 
PRECIPITATIONS, ELECTRON PRECIPITATION, and 
PROTON PRECIPITATION.) 

PRECIPITATION/SIMULATION 
Theoretical study of two-phase decomposition and coarsening, 
3:15448 (LBL-6613) 
PRESSING/CAPSULES 
Ceramic encapsulation of spent nuclear fuel, 3:14083 
PRESSURE TUBE REACTORS/REACTOR COOLING SYSTEMS 
Nuclear reactors (Patent), 3:14707 
PRESSURE TUBES/ACOUSTIC EMISSION TESTING 

Nondestructive testing of pressure tubes in a nuclear power 

reactor, 3:14712 
PRESSURE TUBES/ULTRASONIC TESTING 

Nondestructive testing of pressure tubes in a nuclear power 

reactor, 3:14712 
PRESSURE VESSELS 

System for the thermomobile support of a reactor pressure vessel 
(Patent), 3:14634 

Working group pressure vessels (‘Arbeitsgemeinschaft 
Druckbehaelter’ (AD)). State and prospects, 3:14809 

PRESSURE VESSELS/ACOUSTIC TESTING 

Inspection apparatus for a vessel made of magnetic metal (Patent), 

3:14843 
PRESSURE VESSELS/CLOSURES 

Design rules for ellipsoidal pressure vessel heads, 3:14810 

Pressure vessel, especially nuclear reactor pressure vessel (Patent), 
3:14838 

PRESSURE VESSELS/CONSTRUCTION 

Method of producing the arched surfaces of diaphragm rings for 
large containers, especially for prestressed-concrete pressure 
vessels of nuclear reactors (Patent), 3:14828 

PRESSURE VESSELS/DESIGN 

Cylindrical pressure vessel for a nuclear reactor (Patent), 3:14830 

Pressure vessel for nuclear reactors (Patent), 3:14829 

Reactor pressure vessel (Patent), 3:14831 

PRESSURE VESSELS/FAILURES 

Pressure vessel fracture studies pertaining to a PWR LOCA-ECC 
thermal shock: experiments TSE-3 and TSE-4 and update of 
TSE-1 and TSE-2 analysis, 3:14893 (ORNL/NUREG-22) 

PRESSURE VESSELS/FASTENERS 

Contribution to optimizing the tightening of groups of closure 

studs on pressure vessels taking into account relaxation, 3:14822 
PRESSURE VESSELS/FRACTURE PROPERTIES 

Approximate method of elastic-plastic fracture analysis for nozzle 
corner cracks, 3:14798 (CONF-771 140-2) 

Experimental verification of thermal shock analysis (PWR), 
3:14887 (CONF-771 126-4) 

Influence function method for fracture mechanics and residual 
fatigue life analysis of cracked components under complex stress 
fields, 3:14799 

PRESSURE VESSELS/INSPECTION 

Nuclear power plant equipped with a reactor pressure vessel 

(Patent), 3:14834 
PRESSURE VESSELS/PROTECTIVE COATINGS 

Role of selective or “brush” electroplating in future hydrogen 

storage and transmission systems, 3:14188 (SAND-77-8619) 
PRESSURE VESSELS/REACTOR INSTRUMENTATION 
Method for locating areas with increased temperature in a 
prestressed-concrete vessel (Patent), 3:14817 
PRESSURE VESSELS/RELIABILITY 
Integrity of pressure vessels (BWR; PWR), 3:14924 
Simplified analysis of pressure vessel reliability (PWR), 3:14908 
PRESSURE VESSELS/REPAIR 

Nuclear power plant equipped with a reactor pressure vessel 

(Patent), 3:14834 
PRESSURE VESSELS/RESTRAINTS 
——o — vessel designed for a nuclear reactor (Patent), 
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PRESSURE VESSELS/SEALS 
Arrangement of seals for sealing two adjoining wall pieces of a 
— vessel consisting of at least two wall pieces (Patent), 
14819 


PRESSURE VESSELS/STRESS ANALYSIS 

Stress analysis of cylindrical pressure vessels with closely spaced 
nozzles by the finite-element method. Volume 1. Stress analysis 
of vessels with two closely spaced nozzles under internal 
pressure (BWR; PWR; MULT-NOZZLE code), 3:14622 
(ORNL/NUREG-18/V1) 

PRESSURE VESSELS/SUPPORTS 

Device for supporting a reactor pressure vessel (Patent), 3:14835 

Mounting support for the pressure vessel of a nuclear reactor 
(Patent; PWR), 3:14672 

PRESSURE VESSELS/TEMPERATURE MEASUREMENT 

Method for locating areas with increased —_—— ina 

prestressed-concrete vessel (Patent), 3:14817 
PRESSURE VESSELS/THERMAL SHOCK 

Experimental verification of thermal shock analysis (PWR), 
3:14887 (CONF-771126-4) 

Pressure vessel fracture studies pertaining to a PWR LOCA-ECC 
thermal shock: experiments TSE-3 and TSE-4 and update of 
TSE-1 and TSE-2 analysis, 3:14893 (ORNL/NUREG-22) 

PRESSURE VESSELS/WELDED JOINTS 
Omission of intermediate post-weld heat treatment in nuclear 
reactor pressure vessel production, 3:14826 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY BATTERIES/DESIGN 
Sixty-minute thermal battery (3.5A and 28 V), 3:14975 
PRIMARY BATTERIES/HEATERS 
Charcoal-fueled battery heater, 3:15045 
PRIMARY BATTERIES/PERFORMANCE 

Lithium inorganic electrolyte batteries for naval applications (Li/ 

SOC} cell with potential capacity of 10,000 Ah), 3:15001 
PRIMARY COOLANT CIRCUITS/DESIGN 

Reactor coolant pump for a nuclear reactor (Patent; PWR), 

3:14671 
PRIMARY COOLANT CIRCUITS/FLUID FLOW 

Determination of velocity and pressure distribution at the core 

inlet of pressurized water reactors, 3:14651 
PRIMARY COOLANT CIRCUITS/PRIMARY COOLANT 

CIRCUITS 

Reactor coolant pump for a nuclear reactor (Patent; PWR), 
3:14671 

PRIMARY COOLANT CIRCUITS/PUMPS 
Sigma for nuclear power (WWER), 3:14660 
PRIMARY COOLANT CIRCUITS/REACTOR MATERIALS 

Overview of the U.S. programs on properties of primary circuit 

materials, 3:14716 (CONF-771052-2) 
PRINCETON LARGE TORUS 

See PLT DEVICES 
PROBABILITY 

Comparison of density estimators (Estimation of probability 
density functions), 3:16308 (BNL-23305) 

PROCESS HEAT REACTORS 

Multipurpose HTGR: an integrated nuclear system for power 
generation and direct high-temperature process heat 
applications, 3:14778 

PROCESS HEAT REACTORS/DISTRICT HEATING 

Distribution of nuclear heat over distances (HTGR), 3:14772 

PROCESS HEAT REACTORS/HYDROGEN PRODUCTION 
Hydrogen economy and the chemist, 3:14769 
Nuclear hydrogen power stations, 3:14777 
PROCESS HEAT REACTORS/INDUSTRY 
Nuclear energy and the steel industry, 3:14768 
PROCESS HEAT REACTORS/SPECIFICATIONS 
CAS reactor, 3:14776 
PROCESS HEAT REACTORS/USES 
Nuclear energy and the steel industry, 3:14768 
PROCESSING/OPTIMIZATION 
Process energy evaluations and optimization in international 
projects, 3:15225 
PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (ORES) 
See ORE PROCESSING 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PRODUCER GAS/CALORIFIC VALUE 
——— of a commercial-size Riley-Morgan coal gasifier, 
:13688 
PRODUCER GAS/CHEMICAL COMPOSITION 
7 of a commercial-size Riley-Morgan coal gasifier, 
13688 
PRODUCER GAS/PURIFICATION 
‘one of a commercial-size Riley-Morgan coal gasifier, 
713688 


PROTON-ANTIPROTON INTERACTIONS/ 


PRODUCER GAS/USES 
Producer gas and its use for the manufacture of lime, 3:13684 
PRODUCTION 
(Limited to industrial production; see also PARTICLE 
PRODUCTION.) 
PRODUCTION/ECONOMETRICS 
Econometrics of joint production: another approach, 3:15067 
PRODUCTION MECHANISMS/BOOTSTRAP MODEL 
Solutions of simple dual bootstrap models satisfying Lee- 
Veneziano relation and the smallness of cut discontinuities, 
3:16142 (ORO-3992-315) 
PROGRAMMING/MEETINGS 
Report on the Workshop on Data Flow Computer and Program 
Organization (Massachusetts Institute of Technology, July 10 to 
14, 1977), 3:16325 (UCRL-13779) 
PROGRAMMING LANGUAGES 
Speakeasy linkules: plug compatible software, 3:16311 (CONF- 
771081-1) 
PROJECT INDEPENDENCE/ENERGY MODELS 
Project Independence Evaluation System (PIES) documentation. 
Volume IV. FEA model of oil and gas supply: data validation 
and update, 3:13943 (PB-270385) 
PROJECT INDEPENDENCE/REVIEWS 
Energy independence (Effects of conservation and price 
mechanisms), 3:15148 
PROMETHAZINE 
See AMINES 
PROMPT NEUTRONS/MULTIPLICITY 
Analysis of the boron pile measurement of the average neutron 
yield per fission of **Cf: (AWBA development program), 
3:16153 (WAPD-TM-1287) 
PROPAGATION (WAVE) 
See WAVE PROPAGATION 
PROPANE/CONSUMPTION RATES 
Propane and butane considerations, 3:13984 
PROPANE/MIXING 
Fuel gas and its generation (Patent; mixtures of propane, 
propylene oxide, and methanol), 3:14197 
PROPANOLS/COMBUSTION PROPERTIES 
Alcohol fuel prospects, 3:14211 
PROPANOLS/PHYSICAL PROPERTIES 
Alcohol fuel prospects, 3:14211 
PROPANONE 
See ACETONE 
PROTECTIVE COATINGS/INSPECTION 
Coal technology program. Progress report, May 1977, 3:13653 
(ORNL/TM-5980) 
PROTECTIVE COATINGS/NONDESTRUCTIVE TESTING 
Coal technology program. Progress report, May 1977, 3:13653 
(ORNL/TM-5980) 
PROTEINS/BINDING ENERGY 
Penicillin-binding proteins of bacteria (Bacillus subtilis, 
Escherichia coli, Staphylococcus aureus), 3:15926 
PROTEINS/BIOCHEMICAL REACTION KINETICS 
Lectin receptors and lectin resistance in Chinese hamster ovary 
cells, 3:15924 
PROTEINS/BIOLOGICAL EFFECTS 
Membrane water channels and SH-groups, 3:15961 
PROTEINS/BIOSYNTHESIS 
Biosynthesis of unsaturated fatty acides by bacilli. Hyperinduction 
and modulation of desaturase synthesis (Bacillus megaterium), 
3:15919 
Colony-stimulating factor and the differentiation of granulocytes 
and macrophages (Mice, '*°I), 3:15945 
Feed an food from desert environments (Controlled 
environmental agricultural technology), 3:15879 (LBL-6182) 
PROTEINS/CHEMICAL ANALYSIS 
Post-synthetic modification of human alpha-fetoprotein revealed 
by isoelectric focusing controls its immunosuppressive potency, 
3:15915 (CONF-770860-3) 
PROTEINS/CROSS-LINKING 
Characterization of ionizing radiation damage in DNA. Final 
report, February 1, 1977-September 30, 1977 (Gamma radiation, 
fast neutrons, uv radiation), 3:15983 (COO/4340-1) 
PROTEINS/IMMUNOSUPPRESSION 
Post-synthetic modification of human alpha-fetoprotein revealed 
by isoelectric focusing controls its immunosuppressive potency, 
3:15915 (CONF-770860-3) 
PROTEINS/PRODUCTION 
Energy and protein production from pulp mill wastes. Annual 
report, June 15, 1976-June 15, 1977, 3:15366 (COO-2983-4) 
PROTON REACTIONS/PARTICLE PRODUCTION 
eae of structure in the Y region (9.4, 10.0, 10.4 Gev), 
16126 
PROTON-ANTIPROTON INTERACTIONS/DIFFERENTIAL 
CROSS SECTIONS 
Measurement of the line-reversed reactions p-barp — 7~ rho™ and 
a” p— prho™ at 6 GeV/c, 3:16127 





PROTON-NEUTRON INTERACTIONS/INCLUSIVE 


PROTON-NEUTRON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Inclusive asymmetries (11.8 GeV), 3:16129 (COO-1764-313) 
PROTON-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Inclusive asymmetries (11.8 GeV), 3:16129 (COO-1764-313) 
PROTOZOA/TOXINS 
Structural studies of naturally occurring toxicogenic compounds, 
3:15917 (IS-T-757) 
PUBLIC HEALTH 
Evaluation of carbon monoxide in blood samples from the second 
health and nutrition survey. Progress report No. 1, 3:15908 
(COO-4023-1) 
PUBLIC UTILITIES 
Role < municipalities in geothermal resource development, 
3:14398 
PUBLIC UTILITIES/BOILER FUEL 
Problems of an extended use of coal in the public electricity 
supply of the USA. A survey, 3:13852 
PUBLIC. UTILITIES/ ENERGY STORAGE 
Economic analysis of wind generaticn and energy storage for 
electric utility systems, 3:14442 
PUBLIC UTILITIES/LOAD MANAGEMENT 
Construction and operation of a liquid gas/air mixing plant for 
covering peak requirements in a public utility, 3:13965 
Economic analysis of wind generation and energy storage for 
electric utility systems, 3:14442 
PUBLIC UTILITIES/OFF-PEAK ENERGY STORAGE 
Hydrogen production, storage, and conversion for electric utility 
and transportation applications, 3:14186 
—— stability and compatibility in energy storage systems, 
14937 
Thermal energy storage for utility applications, 3:14959 
PUBLIC UTILITIES/PLANNING 
Rail and barge transportation or the reversal of the winning of the 
West, 3:13838 
Texas lignite and New Mexico coal: fuel for Gulf area utilities, 
3:15177 
PUBLIC UTILITIES/REGULATIONS 
Interim supply in the electricity industry, 3:15196 
Interim supply in the electricity industry, 3:15197 
Rules and regulations of service for gas public utilities in Indiana, 
3:15154 (PB-268641) 
PUERTO RICO/ECONOMIC DEVELOPMENT 
Energy status in Puerto Rico: an assessment of the petroleum 
situation, 3:15183 
PUERTO RICO/ENERGY CONSERVATION 
Energy dilemma of Puerto Rico, 3:15145 
PUERTO RICO/ENERGY SUPPLIES 
Energy dilemma of Puerto Rico, 3:15145 
Energy status in Puerto Rico: an assessment of the petroleum 
situation, 3:15183 
PUERTO RICO/PETROLEUM INDUSTRY 
Energy status in Puerto Rico: an assessment of the petroleum 
situation, 3:15183 
PUERTO RICO/RENEWABLE ENERGY SOURCES 
Energy dilemma of Puerto Rico, 3:15145 
PULSED REACTORS 
See also ACPR REACTOR 
PULSED REACTORS/REACTIVITY 
Prompt alpha and reactivity measurements on fast metal 
assemblies, 3:14790 
PULSES/DATA PROCESSING 
Reliability trend evaluation of digitized pulse data, 3:16321 
(SAND-77-1840C) 
PUMPED STORAGE/TECHNOLOGY ASSESSMENT 
~—— storage: applications, benefits, and candidate technologies, 
14934 
Energy storage technology, 3:14935 
PUMPED STORAGE POWER PLANTS 
Utilization of solar radiation at large solar power plants with 
d storage, 3:14276 
PUMPED STORAGE POWER PLANTS/CONSTRUCTION 
Design and construction, 3:14939 
PUMPED STORAGE POWER PLANTS/DESIGN 
Design and construction, 3:14939 
PUMPED STORAGE POWER PLANTS/ECONOMICS 
Optimization of pumped-storage projects, 3:14942 
PUMPED STORAGE POWER PLANTS/ENVIRONMENTAL 
EFFECTS 
Environmental considerations, 3:14940 
PUMPED STORAGE POWER PLANTS/FEASIBILITY 
STUDIES 
Blenheim-Gilboa Pumped-Storage Project system planning and 
feasibility study, 3:14938 
PUMPED STORAGE POWER PLANTS/OPERATION 
Startup and operating experience, 3:14941 
PUMPED STORAGE POWER PLANTS/OPTIMIZATION 
Optimization of pumped-storage projects, 3:14942 
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PUMPED STORAGE POWER PLANTS/REVIEWS 
Offshore and underground power plants, 3:14961 
PUMPED STORAGE POWER PLANTS/START-UP 
Startup and operating experience, 3:14941 
PUMPS 
See also SOLAR WATER PUMPS 
PUMPS/COMPARATIVE EVALUATIONS 
Coal technology program. Progress report, May 1977, 3:13653 
(ORNL. -5980) 
PUMPS/DESIGN 
Reactor pump drive es 3:14818 
PUMPS/FABRICATIO 
Sigma for nuclear cael (WWER), 3:14660 
PUREX PROCESS 
Nuclear fuel cycle: (5) reprocessing of irradiated fuel, 3:14079 
PUROX PYROLYSIS PR S/ENVIRONMENTAL EFFECTS 
Environmental impact of solid waste and biomass conversion-to- 
“— processes, 3:14268 


(Polyvinyl chloride.) 
PVC/CHEMICAL ANALYSIS 
Determination of antimony trioxide in fire-retardant conveyor 
belts, 3:15545 
PWR TYPE REACTORS 
See also ARKANSAS-1 REACTOR 
BASF-1 REACTOR 
BASF-2 REACTOR 
BEZNAU-I REACTOR 
BEZNAU-2 REACTOR 
BIBLIS-A REACTOR 
CALVERT CLIFFS-1 REACTOR 
CE STANDARD REACTOR 
LOFT REACTOR 
MIHAMA-3 REACTOR 
MUTSU REACTOR 
NORTH ANNA-!I REACTOR 
NORTH ANNA-2 REACTOR 
NORTH ANNA-3 REACTOR 
NORTH ANNA-4 REACTOR 
SOUTH TEXAS PROJECT-1 REACTOR 
SOUTH TEXAS PROJECT-2 REACTOR 
STADE REACTOR 
WWER TYPE REACTORS 
WWER-I1 REACTOR 
WWER-4 REACTOR 
PWR TYPE REACTORS/AVAILABILITY 
Increasing reliability and availability of B and W nuclear steam 
systems, 3:14679 
PWR TYPE REACTORS/BLOWDOWN 
Quarterly progress report on blowdown heat transfer separate- 
effects program for April-June 1977, 3:14894 (ORNL/ 
NUREG/TM-134) 
PWR TYPE REACTORS/CONTAINMENT SHELLS 
Risk evaluation for structures, 3:14678 
PWR TYPE REACTORS/CONTAINMENT SYSTEMS 
Nuclear reactor plant with containment (Patent; PWR), 3:14674 
Pressure suppression system for a nuclear reactor plant (Patent; 
PWR), 3:14670 
Safety device on PWRs (Patent), 3:14667 
PWR TYPE REACTORS/DENATURED FUEL 
Uranium production in thorium/denatured uranium fueled PWRs, 
3:14644 (K/OP-241) 
PWR TYPE REACTORS/DESIGN 
Nuclear reactor (Patent), 3:14668 
PWR TYPE REACTORS/ECCS 
Device for the automatic switching of two parallel conduits for 
feeding an emergency cooling system of a water-cooled nuclear 
reactor (Patent), 3:14638 
PWR TYPE REACTORS/FUEL ASSEMBLIES 
Nuclear reactor (Patent; PWR), 3:14665 
Quality of nuclear fuels, 3:14673 
PWR TYPE REACTORS/FUEL CANS 
Analysis of the ballooning deformation of an internally pressurized 
thin-wall tube during fast thermal transients, 3:14883 (CONF- 
770807-48) 
Cladding creepdown under compression, 3:14621 (CONF-771126- 
2) 


Quarterly progress report on the zirconium metal-water oxidation 
kinetics program sponsored by the NRC Division of Reactor 
Safety Research for July-September 1977, 3:14623 (ORNL/ 
NUREG/TM-159) 

Requirements for in-reactor Zircaloy creep measurements for 
application in the design of PWR fuel, 3:14656 

Zirconium metal-water oxidation kinetics. V. Oxidation of 
Zircaloy in high pressure steam, 3:14645 (ORNL/NUREG-31) 

PWR TYPE REACTORS/FUEL ELEMENT FAILURE 

Evaluation of fuel performance in reactor (PWR), 3:14657 

PWR TYPE REACTORS/FUEL MANAGEMENT 
Evaluation of fuel performance in reactor (PWR), 3:14657 
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PWR TYPE REACTORS/LOSS OF COOLANT 
Effects of intact loop hydraulic resistance of PWR LOCA 
behavior in seated: experimental facilities, 3:14901 (TREE- 
NUREG-1165) 
Experiment data report for Semiscale Mod-1 Test S-28-5 (steam 
generator tube rupture test), 3:14899 (TREE-NUREG-1152) 
Experiment data report for Semiscale Mod-1 test S-28-6 (steam 
generator tube rupture test), 3:14900 (TREE-NUREG-1153) 
Heat transfer analysis of a nuclear fuel rod and coolant channel 
subjected to a loss of coolant flow, 3:14912 
Pressure vessel fracture studies pertaining to a PWR LOCA-ECC 
thermal shock: experiments TSE-3 and TSE-4 and update of 
TSE-1 and TSE-2 analysis, 3:14893 (ORNL/NUREG-22) 
PWR blowdown heat transfer separate-effects program data 
evaluation report: system response for thermal-hydraulic test 
facility test series 100, 3:14892 (ORNL/NUREG-19) 
PWR TYPE REACTORS/MELTDOWN 
Study of the metallurgical and chemical interaction between core 
melt Apes pressure vessel wall. Final report, 3:14927 
-tr: 
PWR TYPE REACTORS/OFF-GAS SYSTEMS 
Applied methods and future development trends for off-gas 
urification facilities of light-water reactors, 3:14648 
TYPE REACTORS/PERFORMANCE 
Li paeer reactor taking root in the world and the problems, 
714639 
Past and future of LWR’s in electric power, 3:14628 
Using ed plant operating data to improve product reliability, 
71468 


1 
PWR TYPE REACTORS/PIPES 
Development of an automatic all 
medium diameter ‘ry, 3:1 
PWR TYPE REACTORS/PLANNING 
—— reactor taking root in the world and the problems, 
il 


ition welding method for 


Past and future of LWR’s in electric power, 3:14628 
PWR TYPE REACTORS/PRESS VESSELS 


Experimental verification of thermal shock analysis, 3:14887 
CONF-771126-4) 

Integrity of pressure vessels, 3:14924 

Mounting su a for the pressure vessel of a nuclear reactor 


P’ 

(Patent; PWR), 3:14672 

Pressure vessel fracture studies pertaining to a PWR LOCA-ECC 
thermal shock: experiments TSE-3 and TSE-4 and update of 
TSE-1 and TSE-2 analysis, 3:14893 (ORNL/NUREG-22) 

Simplified analysis of pressure vessel reliability, 3:14908 

Stress analysis of cylindrical pressure vessels with closely spaced 
nozzles by the finite-element method. Volume 1. Stress analysis 
of vessels with two closely spaced nozzles under internal 
pressure (BWR; PWR; MULT-NOZZLE code), 3:14622 
(ORNL/NUREG-18/V1) 

System for the thermomobile support of a reactor pressure vessel 
(Patent), 3:14634 

PWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Determination of velocity and pressure distribution at the core 
inlet of pressurized water reactors, 3:14651 

—— coolant pump for a nuclear reactor (Patent; PWR), 
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PWR TYPE REACTORS/REACTOR COMPONENTS 
Risk evaluation for structures, 3:14678 
PWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Review of power cycle water chemistry specifications for nuclear 
steam generators, 3:14641 
be a polishers in BWR and PWR nuclear plants, 
714642 


PWR TYPE REACTORS/REACTOR FUELING 
Reactor vendor's role in maintenance, refueling, and operating 
support, 3:14682 
PWR TYPE REACTORS/REACTOR INTERNALS 
Computerized method for flow-induced random vibration analysis 
of nuclear reactor internals, 3:14649 
PWR TYPE REACTORS/REACTOR LICENSING 
Regulation of nuclear power: the case of the light water reactor, 
3:14753 (R-2104-NSF) 
PWR TYPE REACTORS/REACTOR MAINTENANCE 
Reactor vendor's role in maintenance, refueling, and operating 
support, 3:14682 
PWR TYPE REACTORS/REACTOR PROTECTION SYSTEMS 
Nuclear power plant (Patent; PWR), 3:14869 
PWR TYPE REACTORS/REACTOR SAFETY 
Oct 1977 monthly highlights for Office of Nuclear Regulatory 
Research programs at Oak Ridge National Laboratory, 3:14895 
(ORNL/NUREG/TM-162) 
PWR TYPE REACTORS/REACTOR SIMULATORS 
Nuclear power plant simulator, 3:14669 
PWR TYPE REACTORS/RELIABILITY 
Increasing reliability and availability of B and W nuclear steam 
systems, 3:14679 


QUARKS/POTENTIAL SCATTERING 


PWR TYPE REACTORS/SECONDARY COOLANT CIRCUITS 
Condensate demineralization in the water-steam cycle of nuclear 
power plants with PWRs, 3:14652 
EPRI program to study PWR secondary water chemistry, 3:14688 
PWR TYPE REACTORS/SPECIFICATIONS 
CAS reactor, 3:14776 
PWR TYPE REACTORS/STEAM GENERATORS 
Cast channel heads in low alloy steel for PWR steam generators, 
3:14655 
Experiment data report for Semiscale Mod-1 Test S-28-5 (steam 
generator tube rupture test), 3:14899 (TREE-NUREG-1152) 
Experiment data report for Semiscale Mod-1 test S-28-6 (steam 
generator tube rupture test), 3:14900 (TREE-NUREG-1153) 
Small-size forgings and tube billets for steam generator heat 
exchangers, 3:14654 
Steam generator (Patent; PWR), 3:14658 
Steam generator (Patent; PWR), 3:14675 
Steam generator (Patent; PWR), 3:14676 
PWR TYPE REACTORS/STEAM SYSTEMS 
Backpressure-tight main steam isolating valves for pressurized 
water reactors, 3:14664 
PWR TYPE REACTORS/VALVES 
Isolating device for main-steam, designed for PWR type reactors 
(Patent), 3:14689 
PWR-241 TYPE REACTORS 
See BW STANDARD REACTOR 
PWR-80 TYPE REACTORS 
See CE STANDARD REACTOR 
PYRIDINES/CHEMICAL ANALYSIS 
Separtion and identification of some alkylpyridines from thermally 
cracked shale-oil naphtha, 3:14017 (LERC/RI-77/3) 
PYRIDINES/CRYSTAL STRUCTURE 
Ferrocenylmethylpyridinium iodide, 3:15565 
PYRITE/HYDROGENATION 
Hydrogenation of pit coal, 3:13615 
PYRITE/LEACHING 
Biological oxidation of pyritic sulfur in brown coal, 3:13611 
PYRITE/MAGNETIC SUSCEPTIBILITY 
Magnetic desulurization of airborne pulverized coal (Patent), 
3:13608 
PYRITE/REMOVAL 
Magnetic desulurization of airborne pulverized coal (Patent), 
3:13608 
Possibilities of coal desulfurization during preparation, 3:13612 
PYROLYTIC CARBON/PERMEABILITY 
Effect of pyrocarbon coating premeability on uranium 
redistribution in high temperature gas-cooled reactor fuels, 
3:14037 


Q 


QUALITY ASSURANCE/PLANNING 
International implications of nuclear quality assurance standards, 
3:14812 
Problems associated with the production and implementation of 
quality plans (United Kingdom), 3:14606 
Quality assurance in design: one firm's response (Ship propulsion 
reactors), 3:14879 
QUANTUM CHROMODYNAMICS/ELECTRON-POSITRON 
INTERACTIONS 
Simple quantum-chromodynamics prediction of jet structure in 
e* e” annihilation, 3:16134 
QUANTUM CHROMODYNAMICS/POTENTIAL 
SCATTERING 
Static potential in quantum chromodynamics (Weak coupling 
expansion, scaling), 3:16130 
QUANTUM FIELD THEORY/C INVARIANCE 
Uniqueness connection between charge conjugation and statistics, 
3:16140 
QUANTUM FIELD THEORY/VIRIAL EQUATION 
Derivation of the virial expansion with application to Euclidean 
quantum field theory, 3:16141 
QUARK MODEL/FORM FACTORS 
Asymptotic form of hadronic form factors in the quark model, 
3:16137 
QUARKS/ELECTRIC CHARGES 
Quarks with unit charge: a search for anomalous hydrogen (Upper 
limits, mass dependence, cross sections), 3:16125 
QUARKS/PARTICLE IDENTIFICATION 
Quarks with unit charge: a search for anomalous hydrogen (Upper 
limits, mass dependence, cross sections), 3:16125 
QUARKS/POTENTIAL SCATTERING 
Static potential in quantum chromodynamics (Weak coupling 
expansion, scaling), 3:16130 
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QUARTZ/FREE ENTHALPY 
Correlated free energy values of anthophyllite, brucite, 
clinochrysotile, enstatite, forsterite, quartz, and talc, 3:14436 
QUINONES/CATALYTIC EFFECTS 
Coal liquefaction process (Patent), 3:13704 


RADIANT FLUX DENSITY/CALCULATION METHODS 
Composite concentrators with spherical radiation sources, 3:14347 
RADIATION ACCIDENTS/RADIOACTIVE CLOUDS 
Doses while travelling under well eastablished plumes, 3:15988 
RADIATION BELTS/ELECTRON DENSITY 
A new study of the outer zone electron environment: a hazard to 
CMOS. Interim report, 3:16095 (AD-A-042901) 
RADIATION CHEMI Y/RESEARCH PROGRAMS 
Radiation Laboratory, University of Notre Dame. Quarterly 
report, July 1, 1977-September 30, 1977 (Short summaries of 
rogress in 27 pr —e 3:15595 (COO-38-1816) 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION INJURIES/BIOLOGICAL EFFECTS 
Physical separation of the cycling and noncycling compartments 
of murine hemopoietic stem cells, 3:15989 
RADIATION TRANSPORT 
See also CHARGED-PARTICLE TRANSPORT 
NEUTRON TRANSPORT 
RADIATION TRANSPORT/CALCULATION METHODS 
New weighted-difference formulation for discrete-ordinates 
calculations, 3:16164 (CONF-771 109-53) 
RADIATORS/DESIGN 
Solar heater (Patent), 3:14283 
RADICALS 
See also SULFHYDRYL RADICALS 
Chemically induced dynamic electron polarization: examples of S- 
T/sub + 1/ polarization, 3:15594 (CONF-7705101-1) 
RADIO GALAXIES/RADIOWAVE RADIATION 
Radio and x-ray variability of the nucleus of Centaurus A (NGC 
5128) (10.7 to 89 GHz, > 20 keV), 3:16082 (N-77-26060) 
RADIO GALAXIES/X-RAY SPECTRA 
Radio and x-ray variability of the nucleus of Centaurus A (NGC 
5128) (10.7 to 89 GHz, > 20 keV), 3:16082 (N-77-26060) 
RADIOACTIVE AEROSOLS/CHEMICAL COMPOSITION 
Methodology for the isolation and characterization of individual 
plutonium-bearing particles in atmospheric effluents from a 
nuclear processing plant, 3:15874 (DP-MS-77-27) 
RADIOACTIVE AEROSOLS/ENVIRONMENTAL 
TRANSPORT 
Methodology for the isolation and characterization of individual 
plutonium-bearing particles in atmospheric effluents from a 
nuclear processing plant, 3:15874 (DP-MS-77-27) 
RADIOACTIVE AEROSOLS/ISOTOPE RATIO 
Methodology for the isolation and characterization of individual 
plutonium-bearing particles in atmospheric effluents from a 
nuclear processing plant, 3:15874 (DP-MS-77-27) 
RADIOACTIVE AEROSOLS/PARTICLE SIZE 
Methodology for the isolation and characterization of individual 
plutonium-bearing particles in atmospheric effluents from a 
nuclear processing plant, 3:15874 (DP-MS-77-27) 
RADIOACTIVE AEROSOLS/RADIATION MONITORING 
Methodology for the isolation and characterization of individual 
plutonium-bearing particles in atmospheric effluents from a 
nuclear processing plant, 3:15874 (DP-MS-77-27) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE CLOUDS/MOTION 
Post stabilization ionization level predictions. Volume III of the 
calendar year 1975 annual report to the Defense Nuclear 
Agency. Memorandum report, 3:16093 (AD-A-043178) 
RADIOACTIVE CLOUDS/RADIATION DOSES 
Doses while travelling under well eastablished plumes, 3:15988 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS/RADIATION HAZARDS 
Radiation hazards and environmental consequences of reactor 
accidents, 3:14920 
RADIOACTIVE MATERIALS/TRANSPORT REGULATIONS 
Dangerous goods. Indication and identification in case of transport 
accidents, 3:14155 
RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE WASTE DISPOSAL 
See also STACK DISPOSAL 
Radioactive waste disposal system for BWR power plant, 3:14632 
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RADIOACTIVE WASTE DISPOSAL/COST 

Nuclear shipping and waste disposal cost estimates, 3:14048 
(ORNL/TM-5976) 

RADIOACTIVE WASTE DISPOSAL/ENVIRONMENTAL 

IMPACTS 

Policy considerations of low-level and intermediate-level 
radioactive wastes from a public interest perspective, 3:14106 
(ORP/CSD-77-2) 

Workshop on policy and technical issues pertinent to the 
development of environmental protection criteria for 
radioactive wastes, 3:14110 (ORP/CSD-77-2) 

RADIOACTIVE WASTE DISPOSAL/GEOLOGIC DEPOSITS 

Review and assessment of deep-well injection of hazardous waste. 
Volume I. Final report, 3:14113 (PB-269001) 

Review and assessment of deep-well injection of hazardous waste. 
Volume II. Appendices, A, B, and C. Final report, 3:14114 (PB- 
269002) 

Review and assessment of deep-well injection of hazardous waste. 
Volume III. Appendix D. Final report, 3:14115 (PB-269003) 

Review and assessment of deep-well injection of hazardous waste. 
Volume IV. Appendices E, F, G, H, I, and J. Final report, 
3:14116 (PB-269004) 

RADIOACTIVE WASTE DISPOSAL/GOVERNMENT 

POLICIES 

Policy and technical considerations for intermediate-level and 
low-level radioactive waste, 3:14101 (ORP/CSD-77-2) 

Policy and technical considerations for high-level radioactive 
wastes: a statement of issues and objectives, 3:14111 (ORP/ 
CSD-77-2) 

Policy and technical considerations for high-level radioactive 
waste, 3:14112 (ORP/CSD-77-2) 

RADIOACTIVE WASTE DISPOSAL/HAZARDS 

Considerations in establishing criteria for nuclear waste facilities, 
3:14109 (ORP/CSD-77-2) 

RADIOACTIVE WASTE DISPOSAL/HEALTH HAZARDS 

Radioactive waste: the gift that never stops giving, 3:14137 (ORP/ 
CSD-77-2) 

RADIOACTIVE WASTE DISPOSAL/MARINE DISPOSAL 

Evaluation on the disposal of radioactive wastes into the North 
Pacific, 3:14130 

RADIOACTIVE WASTE DISPOSAL/PUBLIC RELATIONS 

Enhancing public acceptability, 3:14103 (ORP/CSD-77-2) 

Nuclear wastes: popular antipathy narrows search for disposal 
sites, 3:15097 

Public acceptability of risk from radioactive waste (Polls), 3:14104 
(ORP/CSD-77-2) 

Public acceptability of risk of radioactive waste disposal, 3:14108 
(ORP/CSD-77-2) 

RADIOACTIVE WASTE DISPOSAL/REGULATIONS 

Commercial radioactive waste disposal: marriage or divorce (State 
vs federal regulation), 3:14105 (OQRP/CSD-77-2) 

RADIOACTIVE WASTE DISPOSAL/SITE SELECTION 

Geologic studies pertinent to site selection criteria for high-level 
waste repositories. Phase II. Final report, 3:14122 (UCRL- 
13755-2) 

Public acceptance of radioactive wastes disposal: an 
archaeologist’s perspective, 3:14107 (ORP/CSD-77-2) 

Radioactive waste management alternatives, 3:14070 

RADIOACTIVE WASTE DISPOSAL/SOLID WASTES 

Survey and evaluation of handling and disposing of solid low-level 

nuclear fuel cycle wastes, 3:14074 (PB-269491) 
RADIOACTIVE WASTE DISPOSAL/STANDARDS 

State’s viewpoint on radioactive waste criteria, 3:14102 (ORP/ 
CSD-77-2) 

RADIOACTIVE WASTE FACILITIES/DESIGN 

Development of an integrated facility for processing TRU solid 
wastes at the Savannah River Plant, 3:14072 (DP-MS-77-74) 

National waste terminal storage program, 3:15099 

RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 
RADIOACTIVE WASTE MANAGEMENT/ 

ENVIRONMENTAL IMPACT STATEMENTS 

Environmental impact statement, commercial radioactive waste 
management, 3:14057 (ORP/CSD-77-2) 

RADIOACTIVE WASTE MANAGEMENT/GOVERNMENT 

POLICIES 

AEC sets basic policy line on treatment and disposal of 
radioactive waste, 3:14068 

Waste management in nuclear power plants, 3:14064 

RADIOACTIVE WASTE MANAGEMENT/HIGH-LEVEL 

RADIOACTIVE WASTES 

Alternatives for long-term management of defense high-level 
radioactive waste: Idaho Chemical Processing Plant, Idaho 
Falls, Idaho, 3:14054 (ERDA-77-43) 

RADIOACTIVE WASTE MANAGEMENT/MEETINGS 
= — form and package criteria meeting, 3:14058 (SAND- 
-1178) 
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RADIOACTIVE WASTE MANAGEMENT/PUBLIC 
RELATIONS 
Radioactive waste and public acceptance, 3:14056 (ORP/CSD-77- 
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RADIOACTIVE WASTE MANAGEMENT/RESEARCH 
PROGRAMS 
Research and development program of the radioactive wastes 
management, 3:14069 
RADIOACTIVE WASTE MANAGEMENT/RISK 
ASSESSMENT 
Risk assessment and radioactive waste management, 3:14063 
(UCRL-79293) 
RADIOACTIVE WASTE PROCESSING 
Nuclear wastes: is it actually possible to speak simply of them, 
3:14067 
RADIOACTIVE WASTE PROCESSING/ADSORPTION 
Processing of radioactive liquid waste by ion exchange at the 
Westinghouse Waltz Mill Site, 3:14071 
RADIOACTIVE WASTE PROCESSING/CALCINATION 
Method for processing radioactive wastes containing sodium 
(Patent), 3:14096 
RADIOACTIVE WASTE PROCESSING/COMBUSTION 
Controlled air incineration, 3:14076 (SAND-77-1178) 
TRU waste cyclone drum incinerator and treatment system: 
January-March 1977, 3:14073 (MLM-MU-77-64-0004) 
RADIOACTIVE WASTE PROCESSING/COORDINATED 
RESEARCH PROGRAMS 
E.C.C. programme in the field of radioactive wastes, 3:14066 
RADIOACTIVE WASTE PROCESSING/DISTILLATION 
Method of controlling a distillatory coulumn in a liquefaction and 
distillation device for radioactive rare gases (Patent), 3:14093 
RADIOACTIVE WASTE PROCESSING/EVAPORATION 
Influence of some surfactants on the purification of waste solutions 
by evaporation, 3:14092 
Liquid radioactive waste concentration methods, 3:14091 
Method and plant to dispose of liquid radioactive wastes from 
nuclear power stations (Patent), 3:14088 
RADIOACTIVE WASTE PROCESSING/FILTRATION 
Processing of radioactive liquid waste by ion exchange at the 
Westinghouse Waltz Mill Site, 3:14071 
RADIOACTIVE WASTE PROCESSING/FLOCCULATION 
Liquid radioactive waste concentration methods, 3:14091 
RADIOACTIVE WASTE PROCESSING/GASEOUS WASTES 
Cooling process in separation devices of krypton gas (Patent), 
3:14094 
Device for separating and concentrating rare gases containing 
krypton gas (Patent), 3:14095 
Process for decontaminating gas containing radioactive iodine 
(Patent), 3:14080 
Treatment of effluent gases at high temperature. Application to 
the destruction of radioactive wastes by heat treatment, 3:14086 
RADIOACTIVE WASTE PROCESSING/ION EXCHANGE 
Liquid radioactive waste concentration methods, 3:14091 
Processing of radioactive liquid waste by ion exchange at the 
Westinghouse Waltz Mill Site, 3:14071 
RADIOACTIVE WASTE PROCESSING/OFF-GAS SYSTEMS 
Organic iodine removing means (Patent), 3:14097 
RADIOACTIVE WASTE PROCESSING/REVIEWS 
Treatment and final storage of radioactive wastes from the nuclear 
fuel cycle, 3:14065 
RADIOACTIVE WASTE PROCESSING/SOLID WASTES 
Survey and evaluation of handling and disposing of solid low-level 
nuclear fuel cycle wastes, 3:14074 (PB-269491) 
RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 
Ceramic melting plant for solidifying HAW-solutions in boron 
silicate glass, 3:14081 
Method and apparatus for the treatment of radioactive or toxic 
waste waters (Patent), 3:14089 
Method and plant to dispose of liquid radioactive wastes from 
nuclear power stations (Patent), 3:14088 
Present situation and policy on the high level waste management 
in France. Vitrification of fission products, 3:14090 
Substance including highly radioactive waste and method for its 
production (Patent), 3:14084 
Vitrification of fission products, 3:14085 
RADIOACTIVE WASTE PROCESSING/SYSTEMS ANALYSIS 
Comparative study of waste processing, 3:14075 (SAND-77-1178) 
RADIOACTIVE WASTE STORAGE 
<a is it actually possible to speak simply of them, 
714067 
RADIOACTIVE WASTE STORAGE/BASELINE ECOLOGY 
Environmental baseline study of the Los Medanos Waste Isolation 
Pilot Plant (WIPP) project area of New Mexico: a progress 
report, 3:14135 (SAND-77-7017) 
RADIOACTIVE WASTE STORAGE/COORDINATED 
RESEARCH PROGRAMS 
E.C.C. programme in the field of radioactive wastes, 3:14066 


RADIOISOTOPE HEAT SOURCES/RESEARCH 


RADIOACTIVE WASTE STORAGE/FIRE PREVENTION 

Effect of combustibles on safety in waste repositories, 3:14119 
(SAND-77-1178) 

RADIOACTIVE WASTE STORAGE/GASEOUS WASTES 

Method for storing radioactive rare gases (Patent), 3:14133 

RADIOACTIVE WASTE STORAGE/INTERMEDIATE-LEVEL 

RADIOACTIVE WASTES 

Transport, handling, and interim storage of intermediate-level 
transuranic waste at the INEL, 3:14121 (TREE-1172) 

RADIOACTIVE WASTE STORAGE/PACKAGING 

Package for storing solid toxic material and method for packaging 

(Patent), 3:14129 
RADIOACTIVE WASTE STORAGE/REVIEWS 

Treatment and final storage of radioactive wastes from the nuclear 

fuel cycle, 3:14065 
RADIOACTIVE WASTE STORAGE/RISK ASSESSMENT 
Risk involved in the storage of radioactive wastes from nuclear 
power plants, 3:14131 (ORNL-tr-4409) 
RADIOACTIVE WASTE STORAGE/TANKS 
Liquid waste storage tank in a reactor, 3:14134 
Tanks for radioactive waste storage (Patent), 3:14132 
RADIOACTIVE WASTE STORAGE/TRANSURANIUM 

ELEMENTS 

Characterize TRU waste inventories and relate characterization to 
proposed criteria (At INEL, SRL, Hanford), 3:14120 (SAND- 
77-1178) 

RADIOACTIVE WASTE STORAGE/UNDERGROUND 

STORAGE 

Analysis and evaluation of the rock mechanics aspects of the 
proposed salt mine repository. Summary progress report RSI- 
0002, 3:14100 (ORNL/SUB-3706/1) 

Answer to some questions in connection with the research project 
entitled ‘AVR [expansion uncertain, probably “nuclear test 
reactor”’] fuel element embedment” (Storage in Asse salt mine), 
3:14127 (ORNL-tr-4468) 

Evaluation of excavation experience: Pierre shale. Final report, 
3:14099 (ORNL/SUB-75/70347) 

Geology program: chronological aspects of waste handling status 
report, August 1977, 3:14125 (BNWL-tr-271) 

National waste terminal storage program, 3:15099 

Pierre Shale, northern Great Plains: a potential isolation medium 
for radioactive waste, 3:14123 (USGS-OFR-77-776) 

Proposed WIPP TRU waste form criteria, 3:14117 (SAND-77- 
1178) 

Viewgraph notes: geologic aspects of terminal storage of 
radioactive wastes, 3:14124 (Y/OWI/TM-39) 

RADIOACTIVE WASTES 
See also OFF-GAS SYSTEMS 
RADIOACTIVE EFFLUENTS 
RADIOACTIVE WASTES/AUTORADIOLYSIS 

Radiolysis (Gases, organics, cellulose, and concrete), 3:14060 

(SAND-77-1178) 
RADIOACTIVE WASTES/COST 

Nuclear shipping and waste disposal cost estimates, 3:14048 
(ORNL/TM-5976) 

RADIOACTIVE WASTES/HEAT SOURCES 

Utilization of fission products in thermal systems, 3:14167 

RADIOACTIVE WASTES/PACKAGING 

Commercial and ERDA waste packaging criteria: possible 
similarities and differences, 3:14118 (SAND-77-1178) 

Proposed WIPP TRU waste form criteria, 3:14117 (SAND-77- 
1178) 

Status of ERDA TRU waste packaging study, 3:14061 (SAND- 
77-1178) 

RADIOACTIVE WASTES/RADIATION HAZARDS 

Radwaste radium-radon risk, 3:14055 (ORP/CSD-77-2) 

RADIOACTIVE WASTES/TRANSPORT 
Leak test of the pipe line for radioactive liquid waste, 3:14087 
RADIOACTIVE WASTES/WASTE TRANSPORTATION 
Impact of proposed waste criteria on Rocky Flats as a prime waste 
generator, 3:14059 (SAND-77-1178) 
Nuclear shipping and waste disposal cost estimates, 3:14048 
(ORNL/TM-5976) 
Transportation of transuranic wastes: the need for upgrading, 
3:14062 (SAND-77-1178) 
RADIOCARBON DATING 

See CARBON 14 
RADIODIAGNOSIS (RADIONUCLIDES) 

See NUCLEAR MEDICINE 
RADIOGRAPHY (BIOMEDICAL) 

See BIOMEDICAL RADIOGRAPHY 
RADIOISOTOPE BATTERIES 

See also SNAP BATTERIES 
RADIOISOTOPE BATTERIES/DESIGN 

Isotope heated deferred action thermal batteries (Patent), 3:14171 

RADIOISOTOPE HEAT SOURCES/RESEARCH PROGRAMS 

General-Purpose Heat Source Project, space nuclear safety 
program, and radioisotopic terrestrial safety program. Progress 
report, October 1977, 3:14169 (LA-7047-PR) 





RADIOISOTOPES/DEPOSITION 


Radioisotope power sources in the terrestrial and marine 
environment, 3:14170 
RADIOISOTOPES/DEPOSITION 
Atmospheric transport of radionuclides, 3:15875 (DP-MS-77-116) 
RADIOISOTOPES/PARTICLE RESUSPENSION ; 
Atmospheric transport of radionuclides, 3:15875 (DP-MS-77-116) 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
Irradiation timer for shutter of “Cobalt head, 3:14165 
RADIOTHERAPY/RECOMME N DATIONS 
Guidelines for radiation therapy, 3:15984 (HRP-0015136) 
RADIOTHERAPY/SIDE EFFECTS 
High-dose rate intracavitary radiation therapy for advanced head 
and neck tumors, 3:15987 
RADIUM/RADIOACTIVE WASTE PROCESSING 
Method for the removal of radioactive waste during in-situ 
leaching of uranium (Patent), 3:14030 
RADIUM 226/DIFFUSION 
Evaluation on the disposal of radioactive wastes into the North 
Pacific, 3:14130 
RADIUM 226/GAMMA SPECTROSCOPY 
Concentration of radium-226 and thorium-228 in Soviet-made 
phosphorus fertilizers, 3:15553 (ORNL-tr-4498) 
RAIL TRANSPORT/CHARGES 
What are reasonable unit train coal tariffs: an attorney's 
perspective, 3:13834 
RAIL TRANSPORT/EVALUATION 
Over one billion tons of coal in 1985: can the railroad industry 
handle it, 3:15179 
RAIL TRANSPORT/FEASIBILITY STUDIES 
Rail transportation systems that help us meet our energy 
requirements, 3:15655 
RAIL TRANSPORT/SPECIFICATIONS 
Coupling systems for coal cars (Especially for rotary dumping), 
3:13832 
RAILWAYS 
See also ELECTRIC RAILWAYS 
RAILWAYS/ECONOMICS 
Energy transportation, 3:15107 
RAILWAYS/EQUIPMENT 
Reverse heat engine's role in unit trains, 3:13833 
RAILWAYS/OPERATION 
Coal production and transportation (Unit trains), 3:13837 
Oklahoma Gas and Electric's experience with unit train 
operations, 3:13835 
RAILWAYS/PLANNING 
Union Pacific's plans for coal transportation, 3:13836 
RAILWAYS/SPECIFICATIONS 
How to spec a freight car truck (and why), 3:13831 
RANKINE CYCLE/WORKING FLUIDS 
Rankine-cyclic process for the conversion of heat energy into 
mechanical energy, 3:15419 
RANKINE CYCLE POWER SYSTEMS/DESIGN 
Low cost dynamic energy conversion systems, 3:14172 
RANKINE CYCLE POWER SYSTEMS/EVALUATION 
Industrial applications study. Volume III. Technology data base 
evaluation of waste recovery systems. Final report, 3:15355 
(COO/2862-3) 
RAPID TRANSIT SYSTEMS 
See also ELECTRIC RAILWAYS 
RAPID TRANSIT SYSTEMS/COST 
Alternative concepts for underground rapid transit systems: 
executive summary. Final report, 3:15327 (PB-270102) 
RAPID TRANSIT SYSTEMS/ECONOMIC DEVELOPMENT 
High-speed railway traffic of Japan successful but jeopardized by 
new problems, 3:15388 
RAPID TRANSIT SYSTEMS/ENERGY CONSUMPTION 
Alternative concepts for underground rapid transit systems: 
executive summary. Final report, 3:15327 (PB-270102) 
RARE EARTH COMPOUNDS/PHASE STUDIES 
Solid state chemistry of rare earth oxides. Final report, September 
1, 1950-July 31, 1977, 3:15512 (COO-1109-87) 
RARE EARTH COMPOUNDS/THERMODYNAMIC 
PROPERTIES 
Solid state chemistry of rare earth oxides. Final report, September 
1, 1950-July 31, 1977, 3:15512 (COO-1109-87) 
RARE GASES 
See also ARGON 
HELIUM 
KRYPTON 
XENON 
RARE GASES/INTERATOMIC FORCES 
Calculation of the mean force constants of the rare gases and the 
rectilinear law of mean force, 3:15573 
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RARE GASES/RADIOACTIVE WASTE PROCESSING 

Method of treatment of a mixture of air and at least partially 

radioactive rare = bes ryogenic — 3:14077 

RARE GASES/RADIO WASTE STO 

Method for storin ri pa rare gases cseeery 5. 14133 
RAYLEIGH-SCHROEDINGER FORMULA/GAUGE 

INVARIANCE 

Gauge invariance of the Raylei ROSIE D). time-independent 

F eect theory, 3:16139 (ORO-5126-2 


See REFUSE DERIVED FUELS 
REACTOR ACCIDENTS 
See also EXCURSIONS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
MELTDOWN 
REACTOR CORE DISRUPTION 
Special incidences in nuclear power plants in the Federal Republic 
of Germany from 1965 until 1976, 3:14905 
Treatment of natura! and manmade hazards in nuclear power plant 
design, 3:14929 
REACTOR ACCIDENTS/EXPLOSIONS 
Importance of scale and tri gering effects in vapor explosions 
LMFBR), 3:14897 (SAND-77-1101C) 
REACTOR ACCIDENTS/FISSION PRODUCT RELEASE 
Radioactivity and the fission products, 3:14919 
Thermal reactor safety, 3:14925 
REACTOR ACCIDENTS/RADIATION HAZARDS 
Radiation hazards and environmental consequences of reactor 
accidents, 3:14920 
REACTOR ACCIDENTS/RISK ASSESSMENT 
Recognition - if not the acceptance - of risk in an industrial 
society, 3:14914 
Systematic analysis of accidents which can arise in a nuclear plant, 
3:14928 
REACTOR ACCIDENTS/VAPORS 
Importance of scale and = ering effects in vapor explosions 
LMFBR), 3:14897 (SAND-77-1101C) 
REACTOR CHANNELS 
(Passage through the . 
See also FUEL CHANNELS 
REACTOR CHANNELS/GAS FLOW 
Distribution of a gas flow in a cylindrical dense layer with an 
inner heat source, 3:14796 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
FUEL ELEMENTS 
REACTOR CHANNELS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR COMPONENTS/DEFECTS 
Inspection uncertainty: the key element in nondestructive 
inspection, 3:14800 
REACTOR COMPONENTS/DESIGN 
Quality assurance in design, 3:14805 
REACTOR COMPONENTS/HEAT TRANSFER 
Attenuation of temperature oscillations by liquid metal boundary 
layers, 3:14803 
REACTOR COMPONENTS/INVENTORIES 
SNUPPS spare parts philosophy, 3:14824 
REACTOR COMPONENTS/MANAGEMENT 
SNUPPS spare parts philosophy, 3:14824 
REACTOR COMPONENTS/MANUFACTURING 
Quality assurance in design: policy adopted by Vickers Barrow 
Engineering Works, 3:14804 
REACTOR COMPONENTS/NONDESTRUCTIVE TESTING 
Inspection uncertainty: the key element in nondestructive 
inspection, 3:14800 
REACTOR COMPONENTS/PROCUREMENT 
Quality assurance in defence procurement, 3:14807 
REACTOR COMPONENTS/QUALITY ASSURANCE 
American Society of Mechanical Engineers’ N stamp 
requirements, 3:14811 
Quality assurance and the sub-contract interface: co-operative 
evaluation, 3:14806 
REACTOR COMPONENTS/RELIABILITY 
— — and failure prevention in electric power systems, 
714801 
Risk evaluation for structures, 3:14678 
REACTOR COMPONENTS/RISK ASSESSMENT 
Risk evaluation for structures, 3:14678 
REACTOR COMPONENTS/SURFACE CLEANING 
Selection of process parameters for sodium removal via the water 
vapor nitrogen process (LMFBR), 3:14722 (HEDL-TME-77-62) 
REACTOR COMPONENTS/THERMAL FATIGUE 
Attenuation of temperature oscillations by liquid metal boundary 
layers, 3:14803 
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REACTOR COMPONENTS/WELDING 
Tube to tube sheet TIG welding system, 3:14802 
REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe running of 
a nuclear reactor.) 
REACTOR CONTROL SYSTEMS/SEALS 
Movable sealing device for a measurement and control system of a 
nuclear reactor (Patent), 3:14865 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
RHR SYSTEMS 
SECONDARY COOLANT CIRCUITS 
REACTOR COOLING SYSTEMS/COMPRESSORS 
Experience of the reliability of steam and electrically driven 
circulators for GCRs, 3:14694 
Special motors for reactor core cooling (HTGR), 3:14696 
REACTOR COOLING SYSTEMS/DEMINERALIZERS 
Producing less than | ppb sodium leakage from condensate 
polishers, 3:14851 
= a polishers in BWR and PWR nuclear plants, 
14642 
REACTOR COOLING SYSTEMS/DESIGN 
Device for cooling the upper part of the vessel of a liquid sodium 
cooled reactor ‘Patent application), 3:14724 (ANL-Trans-1108) 
Nuclear reactors (Patent), 3:14707 
REACTOR COOLING SYSTEMS/HEAT EXCHANGERS 
Fundamental experiment of potassium heat exchanger using 
principle of heat pipe (Liquid metal-cooled reactors), 3:14827 
REACTOR COOLING SYSTEMS/HEAT PIPES 
Fundamental experiment of potassium heat exchanger using 
principle of heat pipe (Liquid metal-cooled reactors), 3:14827 
REACTOR COOLING SYSTEMS/HEAT TRANSFER 
Optimization of parameters of condensers for water-cooled APS 
(a problem with nonlinear limitations), 3:14740 
REACTOR COOLING SYSTEMS/HYDRAULICS 
Optimization of parameters of condensers for water-cooled APS 
(a problem with nonlinear limitations), 3:14740 
REACTOR COOLING SYSTEMS/OPTIMIZATION 
Optimization of parameters of condensers for water-cooled APS 
(a problem with nonlinear limitations), 3:14740 
REACTOR COOLING SYSTEMS/PIPE JOINTS 
Device for connecting two tubular ducts mounted end-to-end 
(Patent application; LMFBR), 3:14725 (ANL-Trans-1109) 
REACTOR COOLING SYSTEMS/PIPELINES 
Pipeline of a nuclear reactor (Patent), 3:14836 
REACTOR COOLING SYSTEMS/PIPES 
Stress analysis of pipe bends by ring elements, 3:14832 
REACTOR COOLING SYSTEMS/WATER CHEMISTRY 
Review of power cycle water chemistry specifications for nuclear 
steam generators, 3:14641 
REACTOR COOLING SYSTEMS/WATER HAMMER 
PTA-1 computer program for treating pressure transients in 
hydraulic networks including the effect of pipe plasticity 
(LMFBR), 3:14714 (CONF-770807-55) 
REACTOR CORE DISRUPTION/CONTAINMENT 
Analysis of LMFBR containment response to an HCDA using a 
multifield Eulerian code (MICE code), 3:14885 (CONF-770807- 
53) 
Eulerian algorithm for analyzing fluid-structure interaction in the 
fast reactor containment, 3:14886 (CONF-770807-54) 
REACTOR CORE DISRUPTION/FISSION PRODUCT 
RELEASE 
Radiological assessment models. Eleventh quarterly report, 
March-May 1977 (LMFBR), 3:14888 (GEFR-14034-11) 
REACTOR CORES/DESIGN 
Fast reactor (Patent), 3:14746 
REACTOR CORES/ENGINEERING 
Core engineering. Sixty-third quarterly report, May-July 1977 
(LMFBR; FFTP), 3:14720 (GEFR-10028-63) 
REACTOR CORES/HEAT TRANSFER 
Void fraction correlation for boiling and non-boiling vertical two- 
phase flows in tube, 3:14792 
REACTOR CORES/NEUTRON SPECTRA 
Portion of fast neutron energy absorbed in a reagent of a power 
reactor for chemical processes and refinement, 3:14794 
REACTOR CORES/POWER DISTRIBUTION 
Portion of fast neutron energy absorbed in a reagent of a power 
reactor for chemical processes and refinement, 3:14794 
REACTOR CORES/TWO-PHASE FLOW 
Void fraction correlation for boiling and non-boiling vertical two- 
hase flows in tube, 3:14792 
REACTOR EXPERIMENTAL FACILITIES/PROGRAMMING 
Conversion on an operating system oriented towards transaction 
recy from two to three modes of logical address space, 
16309 (BNL-23363) 


REACTORS 


REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
Design of nuclear power plants taking into account seismic 
impacts. Pt. 5. Seismic instrumentation, 3:14902 
Method for locating areas with increased + meme ina 
prestressed-concrete vessel (Patent), 3:1481 
REACTOR INTERNALS/MECHANICAL VIBRATIONS 
Computerized method for flow-induced random vibration analysis 
of nuclear reactor internals (PWR), 3:14649 
Some effects of water flow on the behaviour and safety of PWR 
internals, 3:14661 
REACTOR KINETICS 
Physical foundation of the method of Sjostrand for reactivity 
measurement by the pulsed neutron technique, 3:14789 
REACTOR KINETICS/POWER DENSITY 
Use Pontryagin’s maximum principle in the reactor profiling 
problem, 3:14793 
REACTOR KINETICS/THREE-DIMENSIONAL 
CALCULATIONS 
VENTURE: a code block for solving multigroup neutronics 
problems applying the finite-difference diffusion-theory 
approximation to neutron transport, version II (LMFBR), 
3:14723 (ORNL-5062/R1) 
REACTOR KINETICS EQUATIONS/NUMERICAL SOLUTION 
Taylor series methods for the solution of the point reactor kinetics 
equations, 3:14791 
REACTOR LICENSING 
Role of reliability and risk assessment in LMFBR design: 
implementation of reliability in LMFBR design, 3:14730 
REACTOR LICENSING/REVIEWS 
Regulation of nuclear power: the case of the light water reactor, 
3:14753 (R-2104-NSF) 
REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 
REACTOR MATERIALS/PERFORMANCE 
Special uses of silicone elastomers in nuclear power plant systems, 
3:14823 
REACTOR MATERIALS/RESEARCH PROGRAMS 
Overview of the U.S. programs on properties of primary circuit 
materials, 3:14716 (CONF-771052-2) 
REACTOR MATERIALS/REVIEWS 
Critical materials problems in the exploitation of fission energy, 
3:15427 
REACTOR NOISE 
Adjoint space in reactor noise theory, 3:14787 
REACTOR OPERATION 
Arkansas Nuclear One, Unit 1. Annual operating report: January- 
December 1976, 3:14750 (DOCKET-503 13-798) 
REACTOR PROTECTION SYSTEMS/DESIGN 
Nuclear power plant (Patent; PWR), 3:14869 
REACTOR PROTECTION SYSTEMS/REGULATIONS 
KTA safety regulations. Reactor protection system and 
supervision of protection equipment, 3:14754 
REACTOR SAFETY 
(Theoretical and experimental investigations of the behavior of reactor 
types and designs under various real or hypothetical accidents.) 
Discourse on nuclear safety, 3:14915 
Energy from nuclear reactors. Pt. 5. The nuclear safety of the fast 
breeder reactor, 3:14904 
High safety with high-temperature reactors. Cooperative partner 
of brown coal and hard coal, 3:14913 
Nuclear reactor safety (Book), 3:14918 
Statutory requirements for safety in nuclear power stations, 
3:14916 
REACTOR SAFETY/RESEARCH PROGRAMS 
Annual report and account of the Japan Atomic Energy Research 
Institute, for fiscal 1975, 3:14609 
Oct 1977 monthly highlights for Office of Nuclear Regulatory 
Research programs at Oak Ridge National Laboratory (PWR, 
BWR, HTGR), 3:14895 (ORNL/NUREG/TM-162) 
REACTOR SIMULATORS 
Nuclear power plant simulator, 3:14669 
REACTOR SITING 
See SITE SELECTION 
REACTOR VESSELS/CLOSURES 
Structural response of large LMFBR head closures to 
hypothetical core disruptive accidents, 3:14882 (CONF-770807- 
47 


REACTORS 
See also GAS COOLED REACTORS 
LIQUID METAL COOLED REACTORS 
POWER REACTORS 
PULSED REACTORS 
WATER COOLED REACTORS 





REACTORS/MECHANICAL STRUCTURES 


WATER MODERATED REACTORS 
REACTORS/MECHANICAL STRUCTURES 
Numerical analysis of linear vibrations of structures under 
deterministic and stochastic loads, 3:14846 
Stochastic variables in analysis and design of structures, 3:14847 
EV 


A 
See INFORMATION RETRIEVAL 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING/ECONOMICS 
John Doe's wallet and Jane Doe’s purse look at hometown 
recycling and energy conservation, 3:15126 
RECYCLING/IMPLEMENTATION 
Household recycling: a potential community service opportunity 
for concerned engineers, 3:15123 
RECYCLING (FUEL) 
See REPROCESSING 
REDOX FUEL CELLS/COST 
Cost and size estimates for an electrochemical bulk energy storage 
concept, 3:15246 
REDOX FUEL CELLS/OFF-PEAK ENERGY STORAGE 
Cost and size estimates for an electrochemical bulk energy storage 
concept, 3:15246 
REFO IR PROCESSES/CATALYSTS 
Process for desulfurization of coke oven gas (Patent), 3:13609 
REFORMER PROCESSES/FURNACES 
Tube element for a tube furnace for catalytic conversion of 
hydrocarbons with steam (Patent), 3:13923 
REFRACTORIES/COMPARATIVE EVALUATIONS 
Coal gasification valves. Phase I. Annual report, 29 May 1976-31 
May 1977, 3:13644 (FE-2355-20) 
REFRACTORIES/CORROSION RESISTANCE 
Materials technology for coal-conversion processes. Eleventh 
uarterly report, April-June 1977, 3:13617 (ANL-77-62) 
REFRACTORIES/DIFFUSION WELDING 
Diffusion bonding (a bibliography with abstracts). Report for 
1964-Aug 77, 3:15436 (NTIS/PS-77/0776) 
REFRACTORIES/MATERIALS TESTING 
Coal gasification valves. Phase I. Quarterly technical progress 
report, September-November 1976, 3:13643 (FE-2355-2(Rev.A)) 
REFRACTORIES/PHASE TRANSFORMATIONS 
Coke-oven refractories (30 references), 3:13601 
REFRACTORIES/REPAIR 
Coke-oven refractories (30 references), 3:13601 
REFRACTORIES/SPECIFICATIONS 
Coke-oven refractories (30 references), 3:13601 
REFRACTORIES/TESTING 
Improvement of the mechanical reliability of monolithic 
refractory linings for coal gasification process vessels. Quarterly 
progress report, July-September 1976, 3:13633 (FE-2218-3) 
REFRACTORIES/THERMAL CONDUCTIVITY 
Coke-oven refractories (30 references), 3:13601 
REFRACTORY METALS/GAS WELDING 
Inert gas welding (citations from the ntis data base). Report for 
1964-aug 77, 3:15435 (NTIS/PS-77/0766) 
REFRIGERATORS/HEAT RECOVERY 
Method and equipment for the utilization of the waste heat of 
household refrigerators (Patent), 3:15306 
REFUSE 
See SOLID WASTES 
REFUSE DERIVED FUELS 
See also INDUSTRIAL WASTES 
MUNICIPAL WASTES 
SOLID WASTES 
SYNTHETIC FUELS 
Hazardous wastes and energy recovery, 3:15233 
Thermal processes - power generation from waste, 3:14219 
REFUSE DERIVED FUELS/MUNICIPAL WASTES 
Municipal solid waste: problem or opportunity, 3:15231 
REFUSE DERIVED FUELS/PRODUCTION 
a producing a fuel suitable for degassing from refuse, 


Resource recovery from solid waste: the story of Union Electric's 
solid-waste utilization system, 3:15375 
REFUSE DERIVED FUELS/USES 
Environmental effects and economic costs of solid-waste energy 
recovery (Navy Salvage Fuel Boiler facility), 3:15234 
REGENERATIVE FUEL CELLS 
See also REDOX FUEL CELLS 
REGENERATIVE FUEL CELLS/ECONOMICS 
Water-battery concept for electric utility energy storage, 3:15247 
REGENERATIVE FUEL CELLS/OFF-PEAK ENERGY 
STORAGE 
Water-battery concept for electric utility energy storage, 3:15247 
REGULATIONS 
See also POLLUTION REGULATIONS 
REGULATIONS/ECONOMICS 
——— subsidies in the economic theory of regulation, 
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REGULATORS (VOLTAGE) 
See VOLTAGE REGULATORS 


See DEER 
REINFORCED CONCRETE 
For LNG: a concrete answer (Reinforced concrete hull LNG 
ship), 3:13995 
ICED MATERIALS 
See also REINFORCED CONCRETE 
REINFORCED MATERIALS/LASER BEAM MACHINING 
Laser cutting of Kevlar laminates, 3:15524 (BDX-613-1877) 
REINFORCED MATERIALS/RESEARCH PROGRAMS 
Final results of the FY’78 chemistry and materials science research 
program review, 3:15423 (UCID-17626) 
RELA (CC PLASMA/PLASMA INSTABILITY 
Coherent radiation from an intense relativistic electron beam 
rotating in a background plasma, 3:16219 
RELAYS/DESIGN 
Design of a static time-overcurrent relay as affected by its 
application, 3:14593 
RELAYS/PERFORMANCE 
Design of a static time-overcurrent relay as affected by its 
application, 3:14593 
HANDLING EQUIPMENT 
Method and arrangement for working in and on generally 
cilindrical reactor vessels (Patent), 3:14840 
RENEWABLE ENERGY SOURCES/EVALUATION 
ay dilemma of Puerto Rico, 3:15145 
RENEWABLE ENERGY SOURCES/USES 
Prevention of preferential bridge icing using heat pipes. Executive 
summary August 1975-September 1976, 3:15328 (PB-270291) 
REPROCESSING 
See also PUREX PROCESS 
REPROCESSING/RESEARCH PROGRAMS 
HTGR fuel recycle program. Quarterly progress report for the 
period ending August 31, 1977, 3:14042 (GA-A-14583) 
Possibilities for solving the problem of reprocessing fuel from fast 
breeders. Survey on the basis of reports by experts on the 
meeting of the IAEA in May 1976 in Leningrad, 3:14046 
RESERVOIR ROCK/DISSOLUTION 
Analysis of infiltration metasomatism in a multi-component 
chemical system, 3:16078 
RESIDENTIAL SECTOR/ELECTRIC POWER 
Sample — for electricity pricing experiments: anticipated 
recision for a time-of-day pricing experiment, 3:15199 
RESIDENTIAL SECTOR/ENERGY CONSERVATION 
ee! conservation opportunities for residential buildings, 
15127 
Innovative financing: banks and energy conservation. Final report, 
3:15066 (SAN/1261-1) 
Residential energy use to the Year 2000: a regional analysis, 
3:15130 (ORNL/CON-17) 
RESIDENTIAL SECTOR/ENERGY CONSUMPTION 
Residential energy use to the Year 2000: a regional analysis, 
3:15130 (ORNL/CON-17) 
RESIDENTIAL SECTOR/GASEOUS WASTES 
Emissions from domestic heating systems, 3:15313 
RESIDENTIAL SECTOR/HEATING SYSTEMS 
Comparative residential energy consumption and fuel costs with 
various types of systems: oil-, gas-, electric-furnaces, and heat 
pumps, 3:15311 
RESIDENTIAL SECTOR/POWER DEMAND 
Household-demand responsiveness to peak-use pricing: 
implications drawn from experimental studies of consumer- 
demand behavior of both humans and animals, 3:15200 
RESIDENTIAL SECTOR/SOLID WASTES 
Household recycling: a potential community service opportunity 
for concerned engineers, 3:15123 
RESIDUAL FUELS/DEMAND FACTORS 
Functional form analysis of the demand for refind-petroleum 
products, 3:15185 
RESIDUAL PETROLEUM/ENHANCED RECOVERY 
Interfacial effects in the recovery of residual oil by displacement: 
studies at Northwestern University. Quarterly technical 
ey letter, June 1, 1977-August 31, 1977, 3:13908 (COO- 
-7) 


RESIDUES 
See also ASHES 
RESIDUES/CARBONIZATION 
Coal conversion and utilization. 1976 technical report, 3:13621 
(ERDA-77-86) 
Coal technology program. Progress report, September 1977, 
3:13654 (ORNL/TM-6104) 
RESIDUES/COKING 
Coal conversion and utilization. 1976 technical report, 3:13621 
(ERDA-77-86) 
RESIDUES/GASIFICATION 
Coal conversion and utilization. 1976 technical report, 3:13621 
(ERDA-77-86) 
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RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS/SORPTIVE PROPERTIES 
Removal of radioactive iodine and methyl iodide by use of silver- 
impregnated resin, 3:14082 
RESISTANCE HEATING/CONTROL 
Self-regulating heating element (Patent), 3:15296 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESOURCE CONSERVATION 
Conservation of space and energy through use of the subsurface 
by planned excavation and conversion of mined areas, 3:15124 
John Doe's wallet and Jane Doe's purse look at hometown 
recycling and energy conservation, 3:15126 
RESOURCE CONSERVATION/GOVERNMENT POLICIES 
Coastal resources management: institutions and programs (Book), 
3:15156 (PB-270194) 
RESOURCE CONSERVATION/RECOMMENDATIONS 
Need for a national energy policy (To conserve petroleum and 
natural gas), 3:15169 
RESOURCE DEPLETION/ENVIRONMENTAL IMPACTS 
Economics and the environment (Book; pollution pressures in 
economic development), 3:15072 
RESOURCE DEPLETION/MANAGEMENT 
Tradeoffs between energy conversion stages, environmental 
effects, and technical efficiency, 3:15144 
RESOURCES 
See also GEOTHERMAL RESOURCES 
MINERAL RESOURCES 
Domestic energy resource and reserve estimates: uses, limitations, 
and needed data. Report to the Congress, 3:15172 (PB-268966) 
ya reserves (Summary of reserve estimates and economic 
upply models for exhaustible resources), 3:15171 (BNL-50646) 
RESO RCES/CONSUMPTION RATES 
Economics and the environment (Book; pollution pressures in 
economic development), 3:15072 
RESOURCES/MANAGEMENT 
Tradeoffs between energy conversion stages, environmental 
effects, and technical efficiency, 3:15144 
RESOURCES/MAPS 
Energy resources map of Colorado, 3:15089 
RESOURCES/PROSPECTING 
Prospective Geology - an answer to the environemtal problems of 
the presence and of the future, 3:16049 
RESOURCES/SYSTEMS ANALYSIS 
Fisrt IIASA conference on energy resources (34 papers), 3:15063 
(CP-76-4) 
RETINA/HAZARDS 
Evaluation of the potential retinal hazards from optical radiation 
generated by electric welding and cutting arcs December 1975- 
April 1977. Nonionizing radiation protection special study, 
3:16038 (AD-A-043023) 
REVEGETATION 
Establishment, succession, and stability of vegetation on surface 
mined lands in eastern Montana. Annual progress report, March 
1, 1976-February 29, 1977 (List of nearly 200 species observed 
near Colstrip, Mt), 3:15891 (RLO-2228-T3-1) 
REVERSE-FIELD PINCH/THERMONUCLEAR IGNITION 
Burn stability in a reversed field pinch, 3:16202 (COO-2218-90) 
RHINE RIVER/WATER QUALITY 
Station for continuous control of water quality of the river Rhine 
at Mayence, 3:15904 
RHO-765 RESONANCES/DECAY 
Measurement of the line-reversed reactions p-barp — m~ rho™ and 
am p— prho™ at 6 GeV/c, 3:16127 
Spectrum-generating SU(4) in particle physics. II. 
Electromagnetic decays of vector mesons, 3:16133 (ORO-3992- 


317) 
RHO-765 RESONANCES/LEPTONIC DECAY 
Spectrum-generating SU(4) in particle physics. IT. 
Electromagnetic decays of vector mesons, 3:16133 (ORO-3992- 
317) 
RHODAMINES/ADSORPTION 
Adsorption and oxidation of rhodamine B at ZnO electrodes, 
3:15589 
RHODAMINES/ELECTROCHEMISTRY 
Adsorption and oxidation of rhodamine B at ZnO electrodes, 
3:15589 
RHODAMINES/OXIDATION 
Adsorption and oxidation of rhodamine B at ZnO electrodes, 
3:15589 
RHODANATES 
See THIOCYANATES 
RHODANIDES 
See THIOCYANATES 
RHODE ISLAND/COASTAL REGIONS 
Coastal resources management: institutions and programs (Book), 
3:15156 (PB-270194) 


ROCKS/IMPACT TESTS 


RHODIUM COMPOUNDS/SUPERCONDUCTIVITY 

Re-entrant magnetism in rare-earth superconducting ternary 
compounds, 3:15475 (CONF-770820-2) 

RHODOPSEUDOMONAS/BIOCHEMICAL REACTION 

KINETICS 

Isolated photochemical reaction centers from bacteriochlorophyll 
b - containing organisms, 3:15914 (BNL-23306) 

RHODOPSEUDOMONAS/PHOTOCHEMICAL REACTIONS 
Isolated photochemical reaction centers from bacteriochlorophyll 
b - containing organisms, 3:15914 (BNL-23306) 
RHR SYSTEMS 
(Residual heat removal.) 
RHR SYSTEMS/RELIABILITY 
Reliability of heat removal systems, 3:14923 
RIBONUCLEIC ACID 
See RNA 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RIEMANN WAVES 
See SHOCK WAVES 
RILEY-MORGAN PROCESS/BY-PRODUCTS 

Operation of a commercial-size Riley-Morgan coal gasifier, 

3:13688 
RILEY-MORGAN PROCESS/DESIGN 

Operation of a commercial-size Riley-Morgan coal gasifier, 

3:13688 
RILEY-MORGAN PROCESS/PERFORMANCE 
Operation of a commercial-size Riley-Morgan coal gasifier, 
3:13688 
RINGS (STORAGE) 
See STORAGE RINGS 
RIO GRANDE RIFT/MINERALOGY 
Comparison of partial melting processes beneath Hawaii and the 
southern Rio Grande rift. I. Mineralogy and chemistry, 3:14424 
RIO GRANDE RIFT/PETROLOGY 
Calc-alkaline andesites within the Rio Grande rift, 3:14389 
RISER CRACKING 
See COAL LIQUEFACTION 
RIVETS 
See FASTENERS 
RNA 
(Ribonucleic acid.) 
RNA/BIOSYNTHESIS 

Biosynthesis of unsaturated fatty acides by bacilli. Hyperinduction 
and modulation of desaturase synthesis (Bacillus megaterium), 
3:15919 

Colony-stimulating factor and the differentiation of granulocytes 
and macrophages (Mice, '°I), 3:15945 

ROADS/ENVIRONMENTAL EFFECTS 

Effects of the pipeline haul road on nearby ponds and lakes across 
Alaska’s north slope. Annual progress report, May 1, 1976- 
January 31, 1977, 3:15897 (RLO/2229/T9-2) 

Suspended sediments and related limnology of an alpine lake 
system. 2nd year end report, 1 June 1976-31 January 1977, 
3:15894 (RLO/2229/T 10-2) 

ROCK BEDS/HEAT STORAGE 
Rock bed heat accumulators, 3:15693 (TID-22795) 
ROCK BURSTS/FORECASTING 

Pore structure and fissuring of coal as a factor in outbursts, 
3:13800 

Rockbursts and the search for an early warning system, 3:16065 

ROCK DRILLING/PERFORMANCE TESTING 
Full-scale laboratory drilling tests on sandstone and dolomite. 
Final report, 3:13907 (BERC/RI-77/18) 
ROCK DRILLING/TECHNOLOGY ASSESSMENT 
New type of submerged rock drill, "MD-300PT”, 3:15710 
ROCK MECHANICS 
Rockbursts and the search for an early warning system, 3:16065 
ROCKS 
See also IGNEOUS ROCKS 
METAMORPHIC ROCKS 
RESERVOIR ROCK 
ROCKS/CHEMICAL COMPOSITION 

Mineralogical, chemical, and petrographic analysis of selected 
rock samples (Rocks from Nevada Test Site; Michigan Salina 
evaporites), 3:16064 (ORNL/Sub-4091/4) 

ROCKS/CRACKS 
Effects of realistic crack shapes on the elastic properties of rocks, 
3:16074 
ROCKS/ELASTICITY 
— of realistic crack shapes on the elastic properties of rocks, 
16074 
ROCKS/HARDENING 

Method for hardening geologic strata and poured rock and earth 

masses (Patent), 3:15657 
ROCKS/IMPACT TESTS 
Dynamic compression tests at varying strain rate in rock, 3:16069 





ROCKS/MINERALOGY 


ROCKS/MINERALOGY 
Mineralogical, chemical, and petrographic analysis of selected 
rock samples (Rocks from Nevada Test Site; Michigan Salina 
evaporites), 3:16064 (ORNL/Sub- 4091/4) 
ROCKS/STRESSES 
Stress nonuniformities in triaxial tests of bedded rocks: a 
preliminary analysis, 3:16072 
ROCKS/STRUCTURAL CHEMICAL ANALYSIS 
Use of uncorrected x-ray diffraction data in oN uantitative analytical 
determinations, 3:15544 (MERC/CR-77/1 
ROCKY FLATS PLANT/RADIOACTIVE WASTES 
Impact of proposed waste criteria on Rocky Flats as a prime waste 
generator, 3:14059 (SAND-77-1178) 
ROLLER BEARINGS/WEAR 
Testing N 205 type antifriction bearings in liquid sodium 
FBR), 3:14737 
ROTORS/FAILURES 
Investigation of the Tennessee Valley Authority Gallatin Unit No. 
2 turbine rotor burst, 3:14510 
RUBBERS/CHEMICAL ANALYSIS 
Determination of antimony trioxide in fire-retardant conveyor 
belts, 3:15545 
RUBIDIUM/PHASE STABILITY 
Dynamical and defect behavior near melting in solid rubidium, 
3:15447 (CONF-7709 13-3) 
RUBIDIUM/RAMAN EFFECT 
Raman scattering from graphite intercalated with rubidium, 
3:15532 (COO-2126-39) 
RUBIDIUM COMPLEXES/ELECTRONIC STRUCTURE 
Electronic and vibrational spectra of trans-[NiCl(H2O)2]? anions 
in crystalline Rb2NiCl,.2H2O and the effective symmetry of 
mixed-ligand nickel(II) complexes, 3:15568 
RUBIDIUM COMPLEXES/VIBRATIONAL STATES 
Electronic and vibrational spectra of trans-[NiCl,(H2O)2]? anions 
in crystalline Kb2NiCl,.2H2O and the effective symmetry of 
mixed-ligand nickel(II) complexes, 3:15568 
RUNAWAY (REACTOR ACCIDENT) 
See EXCURSIONS 
RUSSELLVILLE-1 ARKANSAS REACTOR 
See ARKANSAS-1 REACTOR 


S 


SACLAY LINAC/ON-LINE CONTROL SYSTEMS 
Flexible dialogue with the computer in the control room of the 
Saclay’s linac, 3:15783 (AECL-5677) 
SACLAY SYNCHROTRON 
See SATURNE 
SAFEGUARDS 
See also IAEA SAFEGUARDS 
Nuclear safeguards, 3:15098 
Review of potential technology contributions to safeguards, 
3:14144 (SAND-77-1651C) 
SAFEGUARDS/MATERIALS 
Theoretical study of the tube flow of one component sticky foam 
solutions (As access deterrents in Safeguard program), 3:14142 
(SAND-77-0269) 
SAFEGUARDS/OPTIMIZATION 
Optimal improvement of graphs related to nuclear safeguards 
problems, 3:14141 (SAND-76-0435) 
SAFEGUARDS/PLANNING 
—— planning in a plant design process, 3:14139 (DP-MS- 
77-55) 
SAFEGUARDS/RESEARCH PROGRAMS 
Physical protection of nuclear facilities. Quarterly progress report, 
April-June 1977, 3:14143 (SAND-77-1622) 
SAFEGUARDS/STATISTICS 
Statistical aspects of nuclear safeguards, 3:14140 (LA-UR-77-2420) 
SAFETY STANDARDS/INTERNATIONAL COOPERATION 
International cooperation on regional fuel cycle centers and 
nuclear safety standards, 3:14047 
SALINITY/REMOTE SENSING 
Data processing of information from remote sensors in Mexico, 
3:14369 (N-77-10618) 
SALMON/TEMPERATURE EFFECTS 
Behavior of juvenile chinook salmon (Oncorhynchus tshawytscha) 
in relation to simulated thermal effluent, 3:16008 
SALT DEPOSITS/MECHANICAL PROPERTIES 
Analysis and evaluation of the rock mechanics aspects of the 
proposed salt mine repository. Summary progress report RSI- 
0002, 3:14100 (ORNL/SUB-3706/1) 
SALTON SEA GEOTHERMAL FIELD/BRINES 
Computer modelling of geothermal brines from the Salton Sea 
Geothermal Field, California, 3:14415 
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SALTON SEA GEOTHERMAL FIELD/GEOTHERMAL 
FLUIDS 
Computer modelling of geothermal brines from the Salton Sea 
Geothermal Field, California, 3:14415 
SALTON SEA GEOTHERMAL FIELD/GEOTHERMAL 
WELLS 
Pore structure and mineralogy of core chips from the State of 
California Well No. 1, Salton Sea Geothermal Field, 3:14390 
SALTON SEA GEOTHERMAL FIELD/HEAT SOURCES 
Salton Sea Geothermal Fieid: source of the anomaly, 3:14361 
SALTON SEA GEOTHERMAL FIELD/MATHEMATICAL 
MODELS 
Salton Sea Geothermal Field: source of the anomaly, 3:14361 
SALTON SEA GEOTHERMAL FIELD/MINERALOGY 
Pore structure and mineralogy of core chips from the State of 
California Well No. 1, Salton Sea Geothermal Field, 3:14390 
SAMARIUM 148/ENERGY-LEVEL TRANSITIONS 
Coulomb excitation in even-N Sm nuclei, 3:16151 (CONF-770968- 


10) 
SAMARIUM 148 TARGET/OXYGEN 16 REACTIONS 
Coulomb excitation in even-N Sm nuclei (35 to 72 MeV), 3:16151 
(CONF-770968- 10) 
SAMPLERS/PERFORMANCE TESTING 
Selection and testing of on-line samplers for head-end 
reprocessing, 3:14043 (GA-A-14634) 
SANDIA LABORATORIES/COMPUTERS 
Role of the Company-Wide Computer Committee, 3:16322 
(SAND-77-1869C) 
SANDSTONES/HYDRAULIC FRACTURING 
Measurement of in situ stresses using hydraulic breakdown 
pressures, 3:16071 
SANDSTONES/MICROSTRUCTURE 
Petrographically observed microstructure and the pressure 
dependence of velocity in shocked rock, 3:16075 
SANDSTONES/PHYSICAL PROPERTIES 
Thermal fatigue tests on rocks, 3:16066 
SANDSTONES/STRESSES 
Measurement of in situ stresses using hydraulic breakdown 
pressures, 3:16071 
SANDSTONES/THERMAL FATIGUE 
Thermal fatigue tests on rocks, 3:16066 
SANTA BARBARA CHANNEL/OFFSHORE DRILLING 
Final environmental impact report for resumption of drilling in the 
Santa Barbara Channel from existing Standard Oil Company of 
California platforms, 3:13940 (PB-269048) 
SATELLITES/ELECTRONIC EQUIPMENT 
Derating and reliability models and applications of electrical and 
electronic components for ESA spacecraft. Final report, 
3:15822 (N-77-20363) 
SATELLITES/NICKEL-HYDROGEN BATTERIES 
Characteristics of nickel-hydrogen flight cells, 3:15009 
Nickel-hydrogen battery packaging development, 3:15043 
Nickel oxide electrode development, 3:15040 
SATURNE 
(3-GeV proton synchrotron at Saclay.) 
SATURNE/BEAM EMITTANCE 
Improvement in the 20 MeV beam brightness at Saturne, 3:15749 
(AECL-5677) 
SAVANNAH RIVER PLANT/RADIOACTIVE WASTE 
FACILITIES 
Development of an integrated facility for processing TRU solid 
wastes at the Savannah River Plant, 3:14072 (DP-MS-77-74) 
SCATTERING AMPLITUDES/ANALYTIC FUNCTIONS 
Multiple discontinuities for 2-to-4 processes (S matrix, field 
theory), 3:16131 
SCHOOL BUILDINGS/ENERGY CONSERVATION 
Research design construction and evaluation of a low energy 
utilization school, phase 2, 3:15314 (PB-269407) 
SCHOOL BUILDINGS/LIGHTING SYSTEMS 
Research design construction and evaluation of a low energy 
utilization school, phase 2, 3:15314 (PB-269407) 
SCHOOL BUILDINGS/SOLAR HEATING SYSTEMS 
Design of a large solar heating system for a campus complex of 
buildings, 3:14293 
Solar energy utilization and resource recovery application in space 
heating, 3:14292 
SCHOOL BUILDINGS/SOLAR WATER HEATERS 
Design of a large solar heating system for a campus complex of 
buildings, 3:14293 
nat BARRIER DIODES/PHYSICAL RADIATION 
FFECTS 
Temperature dependence of radiation-accelerated diffusion of 
impurities in silicon irradiated with x rays, 3:15542 
SCHROEDINGER EQUATION/EIGENSTATES 
Impedance, zero energy wave function, and bound states, 3:16177 
(N-77-25871) 
SCINTILLATION COUNTERS/LIGHT PIPES 
Technique for painting light integration boxes, 3:15813 
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SCREWS 
See FASTENERS 
SCRUBBERS/DESIGN 
Operating experience with a large industrial double-alkali flue gas 
desulfurization system, 3:15873 
Zero-effluent throwaway SO, system design for high-chloride, 
high-sulfur coal, 3:14557 
SCRUBBERS/ECONOMICS 
Flue gas desulfurization: controversial aspects examined, 3:14556 
Operating experience with a large industrial double-alkali flue gas 
desulfurization system, 3:15873 
SCRUBBERS/OPERATION 
Zero-effluent throwaway SO. system design for high-chloride, 
high-sulfur coal, 3:14557 
SCRUBBERS/PERFORMANCE 
Flue gas desulfurization: controversial aspects examined, 3:14556 
Operating experience with a large industrial double-alkali flue gas 
desulfurization system, 3:15873 
SCRUBBERS/RELIABILITY 
Economic evaluation of stack gas desulfurization for a power 
plant located in the Mohawk Valley region of New York State. 
Final report, 3:13736 (FEA-G-77/302) 
SCYLLA DEVICES/CLOSURES 
Material end-plugging for the Scylla IV-P linear theta pinch, 
3:16303 (LA-UR-77-2453) 
SCYLLA DEVICES/PLASMA CONFINEMENT 
Material end-plugging for the Scylla IV-P linear theta pinch, 
3:16303 (LA-UR-77-2453) 
SEA BED/GEOPHYSICAL SURVEYS 
Hydrocarbon resources beyond the shelf break, 3:13868 
SEALS 
Movable sealing device for a measurement and control system of a 
nuclear reactor (Patent), 3:14865 
SEAWATER/CHEMICAL ANALYSIS 
Analysis of SO,?" in seawater by difference chromatography, 
3:15551 
SEAWATER/DESALINATION 
Solar distillation of water (Patent), 3:14308 (ERDA-tr-317) 
SEAWATER/SAMPLING 
Biogeochemistry of Transuranics, Bikini. Annual progress report, 
26 February 1976-25 February 1977 (Pu and Am separation 
from large water volumes), 3:15906 (RLO-2225-T 18-20) 
SEAWEEDS/PLANT GROWTH 
Growth factors in the production of giant kelp, 3:14262 
SECONDARY COOLANT CIRCUITS/DESIGN 
Technological diagrams of WWER-type nuclear power plants, 
3:14663 
SECONDARY COOLANT CIRCUITS/WATER CHEMISTRY 
Condensate demineralization in the water-steam cycle of nuclear 
Fd plants with PWRs, 3:14652 
EPRI program to study PWR secondary water chemistry, 3:14688 
wae J of phosphate hide-out from boiling water (CANDU), 
14705 
SECRETIN/BINDING ENERGY 
High affinity SH-groups on the surface of pancreas cells involved 
in secretin stimulation (P-chloromercuribenzoate), 3:15963 
SECURITY 
Population and international security, 3:15068 
SECURITY/OPTIMIZATION 
Optimal improvement of graphs related to nuclear safeguards 
roblems, 3:14141 (SAND-76-0435) 
Ss RITY SEALS 
Seal for objects containing nuclear fuels, 3:14152 
SEDIMENTS 
Uptake and release of petroleum by intertidal sediments at Port 
Valdez, Alaska, 3:15887 
SEEDS/GERMINATION 
Survey of viability of indigenous grasses, forbs, and shrubs: 
techniques of initial acquisition and treatment for propagation in 
preparation for future land reclamation in the Fort Union Basin. 
Annual progress report, June 1, 1976-May 31, 1977, 3:15958 
(RLO/2232/T2-2) 
SEISMIC DETECTORS/USES 
Remote seismic detection by laser interferometer for mining 
geophysics and tunneling operations, 3:15828 
Seismic reflection profiling: in mining and civil engineering, 
3:15656 
SEISMIC NOISE/MONITORING 
Rockbursts and the search for an early warning system, 3:16065 
SEISMIC SURVEYS/DATA PROCESSING 
Inverse problems in remote sensing. Progress report, 3:16060 
(COO-2482-6) 
SEISMIC WAVES/WAVE PROPAGATION 
Changes in velocity and attenuation of P and S waves during 
deformation of granite, 3:16052 
Inverse problems in remote sensing. Progress report, 3:16066 
(COO-2482-6) 


SHALES 


SELENIUM/ECOLOGICAL CONCENTRATION 
Trace elements in the terrestrial environment of a coal-fired 
powerhouse, 3:15884 (DP-1475) 
SELENIUM/X-RAY FLUORESCENCE ANALYSIS 
Comparison of minimum detectable limits among x-ray 
spectrometers, 3:15868 
SEMICONDUCTOR DIODES/PHYSICAL RADIATION 
EFFECTS 
Neutron damage in silicon from neutrons with energy near 1 
MeV. Memorandum report (0.70 to 2.37 MeV), 3:15540 (AD-A- 
043268) 
SEMICONDUCTOR LASERS 
Semiconductor injection laser, 3:15677 
SEMICONDUCTOR LASERS/DESIGN 
Q-switching injection laser with oxygen implanted region (Patent), 


SEMICONDUCTOR LASERS/TEMPERATURE 
DEPENDENCE 
Temperature dependence of the threshold of an external-resonator 
injection laser at a fixed wavelength, 3:15678 
SERUM (BLOOD) 
See BLOOD SERUM 
SEWAGE 
See LIQUID WASTES 
SEWAGE/ANAEROBIC DIGESTION 
Comprehensive gasification process for energy recovery from 
cellulosic wastes, 3:14251 (CONF-770222-1) 
Operating experience with large scale digestion of urban refuse 
with sewage sludge, 3:14208 
Two-phase anaerobic digestion, 3:14209 
SEWAGE/DISINFESTATION 
Agronomic and anima! feeding evaluations of thermoradiated 
sewage solids in New Mexico, 3:15981 (CONF-770108-) 
SEWAGE/HEAT TREATMENTS 
Agronomic and animal feeding evaluations of thermoradiated 
sewage solids in New Mexico, 3:15981 (CONF-770108-) 
SEWAGE/RADIOSTERILIZATION 
Agronomic and animal feeding evaluations of thermoradiated 
sewage solids in New Mexico, 3:15981 (CONF-770108-) 
SEWAGE SLUDGE/ANAEROBIC DIGESTION 
Solar energy utilization and resource recovery application in space 
heating, 3:14292 
SEWAGE SLUDGE/COMPOSTING 
Composting research and development, 3:15971 (CONF-770108-) 
SEWAGE SLUDGE/DISINFESTATION 
Program to study the inactivation of enteric viruses in wastewater 
sludge, 3:15980 (CONF-770108-) 
Sludge disinfection, 3:15965 (CONF-770108-) 
Sludge irradiation: bacteriology and parasitology, 3:15979 
(CONF-770108-) 
SEWAGE SLUDGE/DRYING 
Practical application of gas turbine waste heat for sludge 
dewatering, 3:14528 
SEWAGE SLUDGE/HEALTH HAZARDS 
Composting research and development, 3:15971 (CONF-770108-) 
SEWAGE SLUDGE/PASTEURIZATION 
Cost and effectiveness comparisons of various types of sludge 
irradiation and sludge pasteurization treatments, 3:15982 
(CONF-770108-) 
SEWAGE SLUDGE/RADIOSTERILIZATION 
Cost and effectiveness comparisons of various types of sludge 
irradiation and sludge pasteurization treatments, 3:15982 
(CONF-770108-) 
Overview of the ERDA/EPA program in treatment of municipal 
sludge, 3:15978 (CONF-770108-) 
SEWAGE SLUDGE/RESEARCH PROGRAMS 
Municipal sludge management: problems and research and 
development, 3:16043 (CONF-770108-) 
SEWAGE SLUDGE/WASTE MANAGEMENT 
Evaluation of current developments in municipal waste treatment. 
ERDA Symposium Series, 3:15977 (CONF-770108-) 
SEWAGE TREATMENT 
See WASTE PROCESSING 
SGHWR REACTOR/FUEL ELEMENTS 
SGHWR fuel performance under power ramp conditions, 3:14706 
SGHWR REACTOR/REACTOR SAFETY 
Statutory requirements for safety in nuclear power stations, 
3:14916 
SHALE GAS/PRODUCTION 
Devonian-Ohio shale productive potential, 3:15189 
SHALE OIL/CHEMICAL COMPOSITION 
Characterization of hydrotreated TOSCO shale oil, 3:14016 
(BERC/RI-77/17) 
Separtion and identification of some alkylpyridines from thermally 
cracked shale-oil naphtha, 3:14017 (LERC/RI-77/3) 
SHALE OIL/PRODUCTION 
Devonian-Ohio shale productive potential, 3:15189 
SHALES 
See also OIL SHALES 





SHALES/GEOLOGY 


SHALES/GEOLOGY 
Pierre Shale, northern Great Plains: a potential isolation medium 
for radioactive waste, 3:14123 (USGS-OFR-77-776) 
SHALES/MECHANICAL PROPERTIES 
Evaluation of excavation experience: Pierre shale. Final report, 
3:14099 (ORNL/SUB-75/70347) 
SHALES/PERMEABILITY 
Evaluation of excavation experience: Pierre shale. Final report, 
3:14099 (ORNL/SUB-75/70347) 
SHEATHS (FUEL) 
See FUEL CANS 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHELTERS/BUILDING MATERIALS 
Nuclear thermal effects on the outer material of the blast hardened 
S-280 electrical shelter wall. Final report, 3:15835 (AD-A- 
042998) 
SHIP PROPULSION REACTORS 
See also MUTSU REACTOR 
SHIP PROPULSION REACTORS/DESIGN 
Quality audit in design, 3:14878 
SHIP PROPULSION REACTORS/QUALITY ASSURANCE 
Quality assurance in design: one firm's response, 3:14879 
SHIP REACTOR MUTSU 
See MUTSU REACTOR 
SHIPS 
See also BARGES 
NUCLEAR SHIPS 
TANKER SHIPS 
SHIPS/COMPARATIVE EVALUATIONS 
Nuclear or conventional power for surface combatant ships: 
Department of the Navy. Report to the Congress, 3:14877 (PB- 
269088) 
SHIPS/ECONOMICS 
Energy transportation, 3:15107 
SHIVA FACILITY/CONSTRUCTION 
Construction of a large laser fusion system, 3:16295 (UCRL-79677) 
SHIVA FACILITY/ENERGY STORAGE 
25 megajoule energy storage and delivery system for the Shiva 
laser, 3:16296 (UCRL-79700) 
SHIVA FACILITY/MECHANICAL STRUCTURES 
Construction of a large laser fusion system, 3:16295 (UCRL-79677) 
SHOCK HEATING 
Design and fabrication of a radially-fed implosion heating coil, 
3:16250 (LA-UR-77-2452) 
SHOCK (THERMAL) 
See THERMAL SHOCK 
SHOCK WAVES/RESEARCH PROGRAMS 
Final results of the FY'78 chemistry and materials science research 
program review, 3:15423 (UCID-17626) 
SHOWER COUNTERS 
(Detects high energy gamma radiation or high energy particles on 
basis of cascade showers in layered absorbers.) 
SHOWER COUNTERS/CASCADE SHOWERS 
Hadronic- and electromagnetic-cascade discrimination in a thin 
lead-argon calorimeter, 3:15819 
SHOWER COUNTERS/PARTICLE DISCRIMINATION 
Hadronic- and electromagnetic-cascade discrimination in a thin 
lead-argon calorimeter, 3:15819 
SHRUBS/REPRODUCTION 
Survey of viability of indigenous grasses, forbs, and shrubs: 
techniques of initial acquisition and treatment for propagation in 
preparation for future land reclamation in the Fort Union Basin. 
Annual progress report, June 1, 1976-May 31, 1977, 3:15958 
(RLO/2232/T2-2) 
SI SEMICONDUCTOR DETECTORS/FABRICATION 
Etching of thin silicon films, 3:15808 (LLA-6850-5) 
SIGNALS/DATA PROCESSING 
Digital signal analysis in the SLA product data system. An 
overview, 3:15824 (SAND-77-1677C) 
Enhancement of a product surveillance data base by digital signal 
processing techniques, 3:16320 (SAND-77-1676C) 
Planning for digital signal processing within the SLA product data 
system, 3:15833 (SAND-77-1675C) 
SILANES/PURIFICATION 
Silane purification via laser-induced chemistry, 3:15547 
SILICA/TOXICITY 
Cell membranes in cytotoxicity, 3:16013 
SILICIC ACID/TOXICITY 
Cell membranes in cytotoxicity, 3:16013 
SILICON/CHARGED-PARTICLE TRANSPORT 
Channeling of positive and negative pions in a silicon crystal, 
3:16163 (CONF-77093 1-5) 
SILICON/CRYSTAL GROWTH 
Energy requirement for the production of silicon solar arrays. 
Second quarterly report, March 21, 1977-June 20, 1977, 3:14234 
(ERDA/JPL/954606-77/2) 
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SILICON/CUTTING 
Energy requirement for the production of silicon solar arrays. 
Second quarterly report, March 21, 1977-June 20, 1977, 3:14234 
(ERDA/JPL/954606-77/2) 
SILICON/DIFFUSION WELDING 
Diffusion bonding (a bibliography with abstracts). Report for 
1964-Aug 77, 3:15436 (NTIS/PS-77/0776) 
SILICON/ETCHING 
Etching of thin silicon films, 3:15808 (LA-6850-5) 
SILICON/PHYSICAL RADIATION EFFECTS 
Neutron damage in silicon from neutrons with energy near 1 
MeV. Memorandum report (0.70 to 2.37 MeV), 3:15540 (AD-A- 
043268) 
Temperature dependence of radiation-accelerated diffusion of 
impurities in silicon irradiated with x rays, 3:15542 
SILICON/TARGETS 
Plastic-bonded targets of carbon-13 and silicon, 3:15797 (LA-6850- 
5 


) 
SILICON/X-RAY FLUORESCENCE ANALYSIS 
Comparison of minimum detectable limits among x-ray 
spectrometers, 3:15868 
SILICON ALLOYS/CREEP 
Creep and creep-rupture behavior of vanadium based alloys, 
3:15470 (EURFNR-1449) 

SILICON ARSENIDES/CHEMICAL VAPOR DEPOSITION 
Study of II-IV-V2 chalcopyrite semiconductors for solar cell 
applications. Quarterly report No. 1, September 1, 1976- 

December 1, 1976 (ZnSiAsz), 3:14232 (DSE/2458-1) 
SILICON COMPOUNDS/AGING 
Aging of silazane protective coating in vacuum, 3:14336 
SILICON HYDRIDES 
See SILANES 
SILICON OXIDES 
See also QUARTZ 
SILICON OXIDES/TARGETS 
Targets of silicon oxide and vanadium oxide enriched in '*O on 
various backings, 3:15794 (LA-6850-5) 
SILICON SOLAR CELLS/DIFFUSION LENGTH 
Determining the minority-carrier diffusion length in the base of 
silicon photoconverters, 3:14243 
SILICON SOLAR CELLS/PRODUCTION 
Energy requirement for the production of silicon solar arrays. 
Second quarterly report, March 21, 1977-June 20, 1977, 3:14234 
(ERDA/JPL/954606-77/2) 
SILICON SOLAR CELLS/SEMICONDUCTOR JUNCTIONS 
Physics underlying improved efficiency of high-low-junction 
emitter silicon solar cells, 3:14235 (SAND-77-1610C) 
SILVER ALLOYS/SORPTIVE PROPERTIES 
Extractor for hydrogen gas (Patent), 3:14184 
SILVER SULFIDES/TARGETS 
Preparation of self-supporting silver sulphide targets, 3:15800 
(LA-6850-5) 
SILVER-CADMIUM BATTERIES/TEMPERATURE 
DISTRIBUTION 
Thermal assessment of silver-cadmium batteries for space 
application. Final report, 3:14979 (N-77-20359) 
SILVER-ZINC BATTERIES/ADDITIVES 
Substitutes for mercury in alkaline zinc batteries, 3:15044 
SILVER-ZINC BATTERIES/ANODES 
Substitutes for mercury in alkaline zinc batteries, 3:15044 
SILVER-ZINC BATTERIES/PERFORMANCE 
Accumulators for electrically propelled vehicles, 3:15011 
SILVER-ZINC BATTERIES/RADIATION EFFECTS 
Development of a high energy density remotely activated silver- 
zinc battery (Neutrons), 3:14976 
SITE SELECTION/LEGISLATION 
Energy plant siting legislation (a current appraisal for Idaho), 
3:15332 (PB-269109) 
SLAGS/CHEMICAL COMPOSITION 
Advanced coal gasification system for electric power generation. 
Sixty-second monthly progress report, September 1977, 3:13626 
(FE-1514-72) 
SLAGS/DEPOSITION 
Study of the mineral matter distribution in pulverized fuel coals 
with respect to slag deposit formation in boiler furnaces: Phase 
1. Interim report, October-December 1976, 3:13723 (FE-2316-3) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SLURRY PIPELINES/ECONOMICS 
Case for slurry pipelines, 3:13828 
Energy transportation, 3:15107 
SLURRY PIPELINES/LEGAL ASPECTS 
Case for slurry pipelines, 3:13828 
SMOKES/MONITORING 
Feasibility study of measuring technique for volcanic smoke 
energy, 3:14373 
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SNAP BATTERIES 
(Radioisotope batteries for Systems for Nuclear Auxiliary Power.) 
SNAP BATTERIES/PERFORMANCE 
Nuclear battery hybrid configuration study, 3:14168 
SOCIOLOGY 
Environment and technology: new frontiers for the social and 
natural sciences (Global and regional consequences of 
environmental disruptions), 3:15082 
SODIUM/CHEMICAL REACTIONS 
Factors influencing formation of alkali sulfates in fossil fuel 
combustion, 3:15605 (MERC/RI-77/5) 
SODIUM/FLOWMETERS 
Electromagnetic flowmeters for fast reactors, 3:14732 
SODIUM/TEST FACILITIES 
Large scale sodium test facility, 3:14898 (SAND-77-1421C) 
SODIUM CHLORIDES/DIFFUSION 
Diffusion coefficients for MgCle-H2O and the sea water analog 
MgCl.(0.05M)-NaCl(0.5M)-H2O at 25°C, 3:14425 
SODIUM COMPOUNDS/CORROSIVE EFFECTS 
Electrochemical behavior of some binary and polynary uranium 
alloys, 3:15504 
SODIUM FLUORIDES/LATENT HEAT STORAGE 
Properties of some salt hydrates for latent heat storage, 3:14953 
Thermal energy storage using fluorides of alkali and alkaline earth 
metals, 3:14958 
SODIUM FLUORIDES/PHYSICAL PROPERTIES 
Properties of some salt hydrates for latent heat storage, 3:14953 
SODIUM HYDROXIDES/CORROSIVE EFFECTS 
Electrochemical behavior of some binary and polynary uranium 
alloys, 3:15504 
SODIUM IONS/DIFFUSION 
Localization of ion-selective pumps and paths in the plasma 
membranes of turtle bladders, 3:15960 
SODIUM NITRATES/CORROSIVE EFFECTS 
Electrochemical behavior of some binary and polynary uranium 
alloys, 3:15504 
SODIUM PHOSPHATES/LATENT HEAT STORAGE 
Properties of some salt hydrates for latent heat storage, 3:14953 
SODIUM PHOSPHATES/PHYSICAL PROPERTIES 
Properties of some salt hydrates for latent heat storage, 3:14953 
SODIUM SILICATES/PHASE STUDIES 
Phase relations of Ca- and Na-Al silicates in low-grade 
metamorphic rocks, 3:14428 
SODIUM SULFATES/CORROSIVE EFFECTS 
Electrochemical behavior of some binary and polynary uranium 
alloys, 3:15504 
High temperature gas turbine engine component materials testing 
program. Task I. Monthly technical progress report No. 27, 
September 1-30, 1977, 3:14482 (FE-1765-37) 
Stress corrosion cracking of lean uranium alloys, 3:15502 
SODIUM-SULFUR BATTERIES/ADDITIVES 


Sodium-sulfur battery with temperature-lowering additive (Patent; 


lowers operating temperature to 155°C), 3:15014 
SODIUM-SULFUR BATTERIES/CATHODES 
Cell with cathode of improved electronic conductivity (patent), 
3:15017 
SODIUM-SULFUR BATTERIES/CLOSURES 
Alkali metal sulfur cell (Patent), 3:15019 
SODIUM-SULFUR BATTERIES/COMPARATIVE 
EVALUATIONS 
Federal battery program for transportation uses, 3:15000 
SODIUM-SULFUR BATTERIES/DESIGN 
Design and performance of Ford sodium-sulfur battery, 3:14973 
SODIUM-SULFUR BATTERIES/ELECTROLYTES 
Electrochemical cells having solid electrolyte of tubular form 
(Patent; method of increasing strength of tubular electrolyte 
material), 3:15013 
SODIUM-SULFUR BATTERIES/FABRICATION 
Design and performance of Ford sodium-sulfur battery, 3:14973 
SODIUM. SULFUR BATTERIES/PERFORMANCE 
Accumulators for electrically propelled vehicles, 3:15011 
Design and performance of Ford sodium-sulfur battery, 3:14973 
SODIUM-SULFUR BATTERIES/PERFORMANCE TESTING 
Performance of prototype sodium sulfur cells (17 Ah), 3:14998 
SODIUM-SULFUR BATTERIES/RESEARCH PROGRAMS 
Can storage batteries save petroleum fuels (Brief review of latest 
developments), 3:14969 
SODIUM-SULFUR BATTERIES/TEST FACILITIES 
Systems design analysis of a sodium-sulfur load-leveling battery 
installation (BEST facility; 10 MWh at 1 MW), 3:14997 
SOILS 
See also PERMAFROST 
SOILS/CONTAMINATION 
Nickel in British serpentine soils, 3:15886 
SOILS/LAND POLLUTION 
Mercury distribution in soil around a large coal-fired power plant. 
Final report, 3:14538 (PB-269289) 
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SOLAR ABSORBERS/SIZE 
Method for theoretical calculation of area required by heat 
receiver of “hot box” type, 3:14350 
SOLAR AIR CONDITIONERS/COMPARATIVE 
EVALUATIONS 
Statistical investigation into the effectiveness of solar- and 
evaporative-cooler operation under the conditions of turkmenia, 


3:14289 
SOLAR AIR CONDITIONERS/HEAT STORAGE 
Solar energy storage, 3:14353 
SOLAR AIR HEATERS/DESIGN 
Solar air heater assembly (Patent), 3:14320 
SOLAR BATTERY CHARGERS/DESIGN 
Solar powered portable calculator (Patent), 3:14242 
SOLAR CELL ARRAYS/COATINGS 

Utilization of transparent heat-reflecting coatings in solar-energy 

converters (ZnS-Ag-ZnS), 3:14246 
SOLAR CELL ARRAYS/COVERINGS 

Concentrating photovoltaic solar array (CPSA) conceptual design 
study. Final report (Air-supported transparent dome as 
protective enclosure), 3:14236 (SAND-77-7019) 

SOLAR CELL ARRAYS/DESIGN 

Concentrating photovoltaic solar array (CPSA) conceptual design 
study. Final report (Air-supported transparent dome as 
protective enclosure), 3:14236 (SAND-77-7019) 

High efficiency converter of solar energy to electricity (Patent), 
3:14240 

Solar energy power generating array (Patent), 3:14239 

Solar powered portable calculator (Patent), 3:14242 

SOLAR CELL ARRAYS/ELECTRICAL PROPERTIES 

Method or determining the operating values of solar-battery 

electrical parameters, 3:14245 
SOLAR CELL ARRAYS/PERFORMANCE TESTING 
Method or determining the operating values of solar-battery 
electrical parameters, 3:14245 
SOLAR CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
SILICON SOLAR CELLS 
SOLAR CELLS/DESIGN 

Solar cells employing stacked opposite conductivity layers 

(Patent), 3:14241 
SOLAR CELLS/ELECTRICAL PROPERTIES 

Analysis of optimum loading conditions for p-n junction solar 

cells, 3:14247 
SOLAR CELLS/GEOMETRY 

High efficiency converter of solar energy to electricity (Patent), 

3:14240 
SOLAR CELLS/OPTIMIZATION 

Analysis of optimum loading conditions for p-n junction solar 

cells, 3:14247 
SOLAR CELLS/SEMICONDUCTOR JUNCTIONS 

Non-conventional heterojunctions for solar energy conversion, 

3:14250 
SOLAR CELLS/SEMICONDUCTOR MATERIALS 

Improved semiconductors for photovoltaic solar cells. Second 
quarterly progress report, September 18, 1976-December 18, 
1976 (CulInSe2), 3:14233 (DSE/2459-2) 

Non-conventional heterojunctions for solar energy conversion, 
3:14250 

Some = problems associated with photovoltaic solar cells, 
3:1424' 

Study or II-IV-V2 chalcopyrite semiconductors for solar cell 
applications. Quarterly report No. 1, September 1, 1976- 
December 1, 1976 (ZnSiAsz), 3:14232 (DSE/2458. 1) 

SOLAR CELLS/SOLAR CONCENTRATORS 

High efficiency converter of solar energy to electricity (Patent), 

3:14240 
SOLAR CELLS/TECHNOLOGY ASSESSMENT 
Electric power from the Sun. Solar cells for solar energy 
conversion for terrestrial power supply, 3:14238 
SOLAR COLLECTORS 
See also CONCENTRATING COLLECTORS 
FLAT PLATE COLLECTORS 
SOLAR COLLECTORS/CALCULATION METHODS 
Method for theoretical calculation of area required by heat 
receiver of "hot box” type, 3:14350 
SOLAR COLLECTORS/COMPARATIVE EVALUATIONS 
Solar energy for drying shelled corn and hay, 3:14297 
SOLAR COLLECTORS/CONSTRUCTION 
Information study on solar energy. Vol. 2. Domestic heating - 
water heating - cooling - electric power generation, 3:14288 
SOLAR COLLECTORS/COVERINGS 
Fundamental materials considerations for solar collectors, 3:14351 
SOLAR COLLECTORS/DESIGN 

Reducing heat loss from the energy absorber of a solar collector 
(Patent), 3:14340 

Solar and hybrid collector (Patent), 3:14327 





SOLAR COLLECTORS/EFFICIENCY 


Solar and hybrid collector (Patent), 3:14327 
Solar energy collector with a working fluid (Patent), 3:14330 
Solar energy collector (Patent), 3:14313 
Solar energy collector (Patent), 3:14314 
Solar energy collector (Patent), 3:14311 
Solar heating systems (Patent), 3:14316 
System for the generation of useful heat from solar energy 
(Patent), 3:14324 
SOLAR COLLECTORS/EFFICIENCY 
Information study on solar energy. Vol. 2. Domestic heating - 
water heating - cooling - electric _— generation, 3:14288 
SOLAR COLLECTORS/HEAT LO 
Reducing heat loss from the energy absorber of a solar collector 
(Patent), 3:14340 
SOLAR COLLECTORS/MATERIALS 
Fundamental materials considerations for solar collectors, 3:14351 
SOLAR COLLECTORS/ORIENTATION 
Short communication on the optimum orientation of solar 
collectors: an alternative approach, 3:14337 
SOLAR COLLECTORS/PERFORMANCE 
Analysis and optimization of solar hot water systems, 3:14300 
SOLAR COLLECTORS/SIZE 
Method for theoretical —— - area required by heat 
receiver of “hot box"’ ty :14350 
SOLAR COLLECTORS/S LAR ABSORBERS 
Fundamental materials considerations for solar collectors, 3:14351 
SOLAR COLLECTORS/SOLAR TRACKING 
Heat actuable directing device (Patent), 3:14319 
Solar-energy-powered sun tracker (Patent), 3:14312 
SOLAR CONCENTRATORS 
See also MIRRORS 
SOLAR REFLECTORS 
SOLAR CONCENTRATORS/COMPUTER CODES 
HELIOS: a computational model for solar concentrators, 3:14310 
(SAND-77-1185C) 
SOLAR CONCENTRATORS/DESIGN 
Collapsible facetted solar-energy concentrator, 3:14349 
Concentrating capability of spherical facets, 3:14346 
High efficiency converter of solar energy to electricity (Patent), 
40 


SOLAR CONCENTRATORS/GEOMETRY 
Method for calculating the profiles of focones and foclines, 
3:14344 
SOLAR CONCENTRATORS/MATHEMATICAL MODELS 
HELIOS: a computational model for solar concentrators, 3:14310 
(SAND-77-1185C) 
SOLAR CONCENTRATORS/OPTICAL PROPERTIES 
Paraboloid-hyperboloid concentrating systems and their accuracy, 
3:14335 


SOLAR CONCENTRATORS/PERFORMANCE 
Concentrating capability of spherical facets, 3:14346 
SOLAR CONCENTRATORS/PROTECTIVE COATINGS 
Aging of silazane protective coating in vacuum, 3:14336 
SOLAR CONCENTRATORS/RADIANT FLUX DENSITY 
Composite concentrators with spherical radiation sources, 3:14347 
Experimental setup for measuring space and energy characteristics 
of solar concentrators, 3:14345 
SOLAR COOKERS/SOLAR CONCENTRATORS 
Collapsible facetted solar-energy concentrator, 3:14349 
SOLAR COOLING SYSTEMS 
See SOLAR AIR CONDITIONERS 
SOLAR COOLING SYSTEMS/DESIGN 
Solar heating/cooling system (Patent), 3:14282 
SOLAR DRYERS/DESIGN 
Solar energy for drying shelled corn and hay, 3:14297 
SOLAR DRYERS/FLAT PLATE COLLECTORS 
Application of solar energy collectors to grain drying, 3:14296 
SOLAR ENERGY/ENERGY CONVERSION 
Possibilities of opening up new non-nuclear and non-fossil energy 
sources, 3:15227 
SOLAR ENERGY/ENERGY STORAGE 
Purposes and features of a proposed national battery energy 
storage test (BEST) facility, 3:14994 
SOLAR ENERGY/MEETINGS 
5,000 people participated in the conference on ‘solar heating II’. 
DGS organized the biggest European solar meeting and 
exhibition in Munich (Short summary of meeting), 3:14227 
5,000 people participated in the conference on ‘solar heating II’. 
DGS organized the biggest European solar meeting and 
exhibition in Munich (Short summary of meeting), 3:14227 
SOLAR ENERGY/RESEARCEH PROGRAMS 
Director tells how SERI functions after three months of operation 
(Interview), 3:15228 
SOLAR ENERGY/TECHNOLOGY ASSESSMENT 
Solar energy utilization in the USA, 3:14228 
SOLAR ENERGY CONVERSION/COMMERCIALIZATION 
Solar energy utilization in tropical and subtropical areas, 3:14231 
SOLAR ENERGY CONVERSION/PHOT EMISTRY 
Energy conversion by means of dye molecules, 3:14273 
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SOLAR ENERGY CONVERSION/PLANNING 
Solar energy: perspective and prospects, 3:15230 
SOLAR ENERGY CONVERSION/RESEARCH PROGRAMS 
New results in the field of energetics concerning the problems of 
non-nuclear energy research, 3:15094 
Solar ener: rspective and prospects, 3:15230 
SOLAR EN RGY RESEARCH INSTITUTE/MANAGEMENT 
Director tells how SERI functions after three months of operation 
(Interview), 3:15228 
SOLAR ENERGY RESEARCH INSTITUTE/RESEARCH 
PROGRAMS 
Director tells how SERI functions after three months of operation 
(Interview), 3:15228 
FLARES/ABSORPTION SPECTRA 
Analysis of simultaneous Skylab and ground-based flare 
observations. Final summary ri — 3:16084 (N-77-26053) 
SOLAR FLARES/FORECASTIN 
Study of the capability for rapid warnings of solar flare radiation 
hazards to aircraft. Part I. Forecasts and warnings of solar flare 
radiation hazards. Part II. An FAA polar flight solar cosmic 
radiation forecast/warning communication system study. 
Technical memo, 3:15986 (PB-270284) 
SOLAR FLUX/MEASURING INSTRUMENTS 
Experimental setup for measuring space and energy characteristics 
of solar concentrators, 3:14345 
SOLAR HEAT ENGINES 
See also NITINOL HEAT ENGINES 
SOLAR HEAT ENGINES/HEAT EXCHANGERS 
Method for optimizing the heat exchangers of a Stirling engine, 
3:14306 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
Energy utilization in houses. Report on the 9th international 
technical fair sanitation-heating-air-conditioning in Frankfurt/ 
Main, 3:15304 
Saving of electric energy for heat pumps using solar energy. All- 
solar heating and cooling of cellar - the house of a doctor (Solar 
heating system with heat pu: a 3:14286 
SOLAR HEATING SYSTEMS/DESI 
Design guidelines for energy camera systems. Final report, 
3:15264 (PB-268989) 
Solar heating (Patent), 3:14284 
Solar heating/cooling system (Patent), 3:14282 
System for the utilisation of solar energy for direct feeding into a 
hot water circuit by means of collector plates with internal 
water flow (Patent), 3:14341 
SOLAR HEATING SYSTEMS/ECONOMICS 
Solar house principle and its application in practice. Swiss large- 
scale project with solar heat utilization, 3:14287 
SOLAR HEATING SYSTEMS/FEASIBILITY STUDIES 
Design of a large solar heating system for a campus complex of 
buildings, 3:14293 
Regional conditions and possibility of using low-temperature solar 
heaters in the mines of Yakutia, 3:14290 
SOLAR HEATING SYSTEMS/FLOW REGULATORS 
Control system for solar heater (Patent), 3:14285 
SOLAR HEATING SYSTEMS/HYBRID SYSTEMS 
Solar energy utilization and resource recovery application in space 
heating, 3:14292 
SOLAR HEATING SYSTEMS/RADIATORS 
Solar heater (Patent), 3:14283 
SOLAR HEATING SYSTEMS/THERMAL ENERGY STORAGE 
EQUIPMENT 
Macro-encapsulation of heat storage phase-change materials for 
use in residential buildings. Third quarterly progress report, 
March 29, 1977-June 29, 1977, 3:14949 (ORO/5217-3) 
SOLAR POWER PLANTS 
See also PHOTOVOLTAIC POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
SOLAR POWER PLANTS/COMPUTER-AIDED DESIGN 
Computer-aided design of a continuous-duty energy system, 
3:14230 
SOLAR POWER PLANTS/ECONOMIC IMPACT 
Impact of solar central electric technology on the regulated 
utility, 3:15229 
SOLAR POWER PLANTS/HYBRID SYSTEMS 
Computer-aided design of a continuous-duty energy system, 
3:14230 
SOLAR POWER PLANTS/MATHEMATICAL MODELS 
Fundamentals of solar-energy survey development, 3:14277 
SOLAR POWER PLANTS/SOCIAL IMPACT 
Impact of solar central electric technology on the regulated 
utility, 3:15229 
SOLAR RADIATION/DISTRIBUTION 
Distribution of solar radiation within a deciduous forest, 3:15882 
SOLAR RADIOWAVE RADIATION/POLARIZATION 
Polarization studies at 3.8 cm of McMath region 12417 of 1973, 
3:16083 (AD-A-042849) 
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SOLAR REFLECTORS 
See also PARABOLIC REFLECTORS 
SOLAR REFLECTORS/INSPECTION 
Using lasers to inspect solar-energy reflectors, 3:14334 
SOLAR REFLECTORS/OPTICAL PROPERTIES 
Paraboloid-hyperboloid concentrating systems and their accuracy, 
3:14335 
SOLAR REFRIGERATORS 
Cooling with solar energy, 3:14303 
SOLAR REFRIGERATORS/THERMODYNAMIC CYCLES 
Conjugate cycles of single-loop solar power and refrigeration 
plants, 3:14304 
SOLAR SPACE HEATING/HEAT STORAGE 
Solar energy storage, 3:14353 
SOLAR STILLS/COVERINGS 
Experimental investigations of solar stills with various film 
surfaces, 3:14305 
SOLAR STILLS/DESIGN 
Solar distillation of water (Patent), 3:14308 (ERDA-tr-317) 
Solar energy operated still (Patent), 3:14302 
SOLAR THERMAL POWER PLANTS/DEVELOPING 
COUNTRIES 
Solar generator (10 kW), 3:14275 
SOLAR THERMAL POWER PLANTS/ELECTRIC 
GENERATORS 
Solar generator (10 kW), 3:14275 
SOLAR THERMAL POWER PLANTS/PUMPED STORAGE 
Utilization of solar radiation at large solar power plants with 
pumped storage, 3:14276 
SOLAR TRACKING/EQUIPMENT 
Heat actuable directing device (Patent), 3:14319 
Solar-energy-powered sun tracker (Patent), 3:14312 
SOLAR WATER HEATERS 
Heating of swimming pools by means of solar energy, 3:14299 
SOLAR WATER HEATERS/DESIGN 
Solar energy system for domestic hot water, 3:14301 
Solar heating (Patent), 3:14284 
Standard solar water heating system. With a collector surface of 
about 6 m? and a storage capacity of 380 1. Example - Flensburg, 
3:14298 
SOLAR WATER HEATERS/ECONOMICS 
Solar house principle and its application in practice. Swiss large- 
scale project with solar heat utilization, 3:14287 
SOLAR WATER HEATERS/OPTIMIZATION 
Analysis and optimization of solar hot water systems, 3:14300 
SOLAR WATER HEATERS/PERFORMANCE 
Analysis and optimization of solar hot water systems, 3:14300 
SOLAR WATER HEATERS/THERMAL ENERGY STORAGE 
EQUIPMENT 
Standard solar water heating system. With a collector surface of 
about 6 m?and a storage capacity of 380 1. Example - Flensburg, 
3:14298 
SOLAR WATER PUMPS/DESIGN 
Solar water-lifting unit with diaphragm pump, 3:14307 
SOLAR WIND/INTERACTIONS 
Geomagnetic activity: dependence on solar wind parameters. 
Technical report, 3:16096 (AD-A-043061) 
SOLAR WIND/PLASMA DENSITY 
Noncompressive density enhancements in the solar wind, 3:16085 
SOL-GEL PROCESS/OPTIMIZATION 
Method and device for generating microspheric particles (Patent), 
3:14038 
SOLID STATE LASERS/TUNING 
Laser with dynamic tuning of the radiation polarization, 3:15681 
SOLID STATE PHYSICS/RESEARCH PROGRAMS 
Experimental studies in solid state and low temperture physics. 
Progress report for 1977, 3:16171 (COO-1569-144) 
SOLID WASTES 
See also AGRICULTURAL WASTES 
MILL TAILINGS 
MINERAL WASTES 
REFUSE DERIVED FUELS 
SOLID WASTES/ANAEROBIC DIGESTION 
Environmental impact of solid waste and biomass conversion-to- 
energy processes, 3:14268 
SOLID WASTES/COMBUSTION 
Energy production by solid waste incineration. Final report June 
1976-April 1977, 3:14215 (AD-A-043039) 
Modular incinerator energy recovery systems: the Siloam Springs 
experience, 3:15374 
ROEMMC Burner: high-ash solid-fuel combustion system, 
3:14216 
SOLID WASTES/ENERGY CONVERSION 
Biomass and wastes as energy resources: update, 3:14256 
Value of energy from waste at the production interface, 3:14210 
SOLID WASTES/ENERGY SOURCES 
Environmental effects and economic costs of solid-waste energy 
recovery (Navy Salvage Fuel Boiler facility), 3:15234 
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SOLID WASTES/PYROLYSIS 
Pyrolysis of solid wastcs for production of gaseous fuels and 
chemical feedstocks (Comparison of five systems), 3:14206 
SOLID WASTES/RECYCLING 
Household recycling: a potential community service opportunity 
for concerned engineers, 3:15123 
John Doe's wallet and Jane Doe's purse look at hometown 
recycling and energy conservation, 3:15126 
Seattle solid waste ammonia project study. Final report, 3:15383 
(TID-22780) 
SOLID WASTES/STEAM GENERATION 
Environmental effects and economic costs of solid-waste energy 
recovery (Navy Salvage Fuel Boiler facility), 3:15234 
SOLID WASTES/WASTE DISPOSAL 
Processing Athabasca tar sands: tailings disposal, 3:14019 
SOLID WASTES/WASTE MANAGEMENT 
Improving military solid waste management: economic and 
environmental benefits: Department of Defense. Report to the 
Congress, 3:15382 (PB-268805) 
SOLID WASTES/WASTE PROCESSING 
Process for producing a fuel suitable for degassing from refuse, 
3:14221 
Utilization of waste cellulose for production of chemical 
feedstocks via acid hydrolysis, 3:14265 
SOLIDS/ABSORPTION SPECTRA 
Origin of optical dephasing times and line shape functions for 
electronic transitions to localized and delocalized states in 
solids, 3:16173 
SOLIDS/MATERIALS HANDLING 
Using helical screws for solids handling, 3:15615 
SOLIDS/THERMODYNAMIC PROPERTIES 
Handbook of thermodynamic tables and charts (Book), 3:15424 
SOLITONS/FIELD EQUATIONS 
Inelastic strong interactions at high energies (Cross sections, field 
theory), 3:16135 (COO-2978-2) 
SOLUTION MINING 
Innovations of solution-mining technique and their application to 
the Federal Strategic Reserve Project at Etzel, 3:13950 
SOLVENT-REFINED COAL/CHEMICAL COMPOSITION 
Solvent refined coal (SRC) process. Operation of solvent refined 
coal pilot plant at Wilsonville, Alabama. Monthly technical 
progress report, October 1977, 3:13697 (FE-2270-22) 
SOLVENT-REFINED COAL/HYDROGENATION 
Coal conversion and utilization. 1976 technical report, 3:13621 
(ERDA-77-86) 
SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 
SOLVENTS 
See also ORGANIC SOLVENTS 
SOLVENTS/ENERGY SOURCES 
Hazardous wastes and energy recovery, 3:15233 
SOUND 
See SOUND WAVES 
SOUND WAVES/VELOCITY 
Ultrasonic velocity measurements in liquid nitrogen, 3:15567 
SOUTH AFRICA/ENERGY POLICY 
Red lights flash in nuclear arms race, 3:14146 
SOUTH AFRICA/NUCLEAR POWER 
Red lights flash in nuclear arms race, 3:14146 
SOUTH CAROLINA/POWER DEMAND 
Future growth of electric power demand in the South Atlantic 
region, 3:15198 
SOUTH TEXAS PROJECT-1 REACTOR/DESIGN 
Unique design features of the South Texas Project, 3:14685 
SOUTH TEXAS PROJECT-2 REACTOR/DESIGN 
Unique design features of the South Texas Project, 3:14685 
SOVIET UNION 
See USSR 
SOYBEAN PLANT 
See GLYCINE HISPIDA 
SPACE HEATING 
Method and installation for the recovery of energy (Patent), 
3:15295 
SPACE HEATING/CONTROL SYSTEMS 
Energy saving through the correct regulation of heating-, 
ventilation- and air conditioning units. Pt. 1, 3:15298 
SPACE HEATING/ENERGY CONSERVATION 
Energy- and energy cost saving for heating, ventilating, cooling, 
and hot water plants in large hospitals, 3:15316 
Statistical comparison of energy requirements for different types 
of residential electric heating, 3:15310 
SPACE HEATING/FUEL CONSUMPTION 
Effects of atmospheric variability on energy utilization and 
conservation. Summary of research conducted, 1 November 
1976-31 July 1977, 3:15302 (COO-1340-55) 
SPACE HEATING/HEAT PUMPS 
Thermodynamic aspects of heating with heat pumps, 3:15267 
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SPACE HEATING/POWER DEMAND 
Statistical comparison of energy requirements for different types 
of residential electric heating, 3:15310 
SPACE HEATING/TEMPERATURE CONTROL 
Questions of temperature spread, 3:15288 
SPACE HEATING/THERMAL ENERGY STORAGE 
EQUIPMENT 
Method for electric space heating by means of a combined direct 
and a storage heating system and the appropriate circuit devices 
(Patent), 3:15292 
SPACE HEATING/WASTE HEAT UTILIZATION 
Questions of temperature spread, 3:15288 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE VEHICLES/TESTING 
Energy conservation in aeronautical ground testing, 3:15338 
SPACECRAFT POWER SUPPLIES/NICKEL-CADMIUM 
BATTERIES 
Hydrogen recombination in sealed nickel-cadmium cells, 3:15008 
Nickel-cadmium battery reconditioning circuit (24-cell, 20-Ah 
batteries), 3:15012 (N-77-25630) 
Oxygen signal and pressure performance in nickel-cadmium cells 
of advanced design, 3:15007 
Pilot production and cycle life performance testing of nickel oxide 
electrodes, 3:15041 
SPACECRAFT POWER SUPPLIES/SILVER-CADMIUM 
BATTERIES 
Thermal assessment of silver-cadmium batteries for space 
application. Final report, 3:14979 (N-77-20359) 
SPAIN/ATOMIC ENERGY LAWS 
25 years of nuclear legislation, 3:14759 
SPARK IGNITION ENGINES/IGNITION SYSTEMS 
New aspects for ignition systems of internal combustion engines. 
Hall-controlled transistor coil ignition - a development for after- 
sales installation, 3:15407 
SPENT FUEL CASKS 
Cask handling method and apparatus (Patent), 3:15653 
SPENT FUEL ELEMENTS/HEAD END PROCESSES 
Initial performance evaluation of major components in the head- 
end reprocessing solids handling system, 3:14040 (GA-A-14508) 
SPENT FUEL ELEMENTS/LEAK TESTING 
Leak testing fuel stored in the ICPP fuel storage basin, 3:14098 
(ICP-1118) 
SPENT FUEL ELEMENTS/REPROCESSING 
Possibilities for solving the problem of reprocessing fuel from fast 
breeders. Survey on the basis of reports by experts on the 
meeting of the IAEA in May 1976 in Leningrad, 3:14046 
SPENT FUEL STORAGE 
Trends in European irradiated fuel transport, 3:14049 
SPENT FUEL STORAGE/CONTAINERS 
Device for the storage of fuel elements (Patent), 3:14050 
SPENT FUEL STORAGE/CONTAMINATION 
Leak testing fuel stored in the ICPP fuel storage basin, 3:14098 
(ICP-1118) 
SPENT FUEL STORAGE/UNDERGROUND STORAGE 
Answer to some questions in connection with the research project 
entitled "AVR [expansion uncertain, probably “nuclear test 
reactor’’] fuel element embedment” (Storage in Asse salt mine), 
3:14127 (ORNL-tr-4468) 
SPENT FUELS/LAND TRANSPORT 
Trends in European irradiated fuel transport, 3:14049 
SPENT FUELS/REMOTE HANDLING EQUIPMENT 
Cask handling method and apparatus (Patent), 3:15653 
SPENT FUELS/REPROCESSING 
Nuclear fuel cycle: (5) reprocessing of irradiated fuel, 3:14079 
ey recycle: the impact of indecision (Mixed Oxide Fuels), 
151 
Process development report: 0.20-m secondary burner system, 
3:14041 (GA-A-14542) 
SPENT FUELS/TRANSPORT 
Nuclear fuel cycle: (5) reprocessing of irradiated fuel, 3:14079 
Nuclear shipping and waste disposal cost estimates, 3:14048 
(ORNL/TM-5976 
SPHERATOR/PLASMA MACROINSTABILITIES 
Magnetohydrodynamic stability of a plasma confined in a convex 
poloidal magnetic field, 3:16213 (N-77-25970) 
SPINELS/DEFORMATION 
Plastic deformation in oxide ceramics. Progress report, January 1, 
1977-December 31, 1977, 3:15513 (COO-4217-1) 
SPINELS/DISLOCATIONS 
Plastic deformation in oxide ceramics. Progress report, January 1, 
1977-December 31, 1977, 3:15513 (COO-4217-1) 
SPLEEN CELLS/BIOLOGICAL RADIATION EFFECTS 
Graft-versus-leukemia, donor selection for adoptive 
immunotherapy in mice (Gamma radiation), 3:15975 
Studies of erythroid inductive microenvironment in vitro (X 
radiation, mice, rats), 3:15991 
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SPLEEN COLONY FORMATION/DATA ANALYSIS 
Relationships between early hemopoietic progenitor cells 
determined by correlation analysis of their numbers in 
individual spleen colonies, 3:15941 
SPOIL BANKS/CHEMICAL PROPERTIES 
Microbiological and biochemical tests as indicators of the soil 
formation on the waste heap of the mine Lotta-Maria in the 
north Bohemian brown coal basin, 3:13749 
SPOIL BANKS/REVEGETATION 
Microbiological and biochemical tests as indicators of the soil 
formation on the waste heap of the mine Lotta-Maria in the 
north Bohemian brown coal basin, 3:13749 
F 


Ionospheric holes and equatorial spread-F: chemistry and 

transport. Memorandum report, 3:16089 (AD-A-042882) 
SPUTTERING 
Developmental trends in sputtering technology and their 
a in electronics, 3:15696 (BNWL-tr-276) 
SRC PROCESS/COAL PREPARATION PLANTS 
Non-catalytic hydrogenation of coal, 3:13711 
SRC PROCESS/PILOT PLANTS 

Coal conversion and utilization. 1976 technical report, 3:13621 
(ERDA-77-86) 

Solvent refined coal (SRC) process. Operation of solvent refined 
coal pilot plant at Wilsonville, Alabama. Monthly technical 
progress report, October 1977, 3:13697 (FE-2270-22) 

SRC PROCESS/SEPARATION PROCESSES 
Supporting research and development on separations technology. 
Final report, 3:13701 (ORNL/TM-5843) 
SRC PROCESS/SOLVENTS 
Non-catalytic hydrogenation of coal, 3:13711 
STACK DISPOSAL/AIR POLLUTION 

Effects of stack emissions on the range resource in the vicinity of 
Colstrip, Montana: progress report 1975. Research report, 
3:14537 (PB-269120 

STACKS/CORROSION PROTECTION 

Effective cold-end additives, 3:14518 

STACKS/SURFACE COATING 
Effective cold-end additives, 3:14518 
STADE REACTOR 

Energy centre Stade and its effect on the region and on the 

community, 3:15071 
STAINLESS STEEL-304/CREEP 

Effect of some thermomechanical variables on plastic flow and 
creep-rupture of type 304 stainless steel at 593°C, 3:15455 
(CONF-771120-15) 

STAINLESS STEEL-304/FRACTURE PROPERTIES 

Some observations regarding specimen size criteria for fatigue- 

crack growth rate testing, 3:15458 (HEDL-TME-77-87) 
STAINLESS STEEL-304/IMPACT STRENGTH 

High-velocity impact tests involving thin spherical shells of 

tantalum and 304 stainless steel, 3:15469 (UCID-17546) 
STAINLESS STEEL-304/MATERIALS TESTING 

Some observations regarding specimen size criteria for fatigue- 

crack growth rate testing, 3:15458 (HEDL-TME-77-87) 
STAINLESS STEEL-304/RUPTURES 

Effect of some thermomechanical variables on plastic flow and 
creep-rupture of type 304 stainless steel at 593°C, 3:15455 
(CONF-771120-15) 

STAINLESS STEEL-304/SORPTIVE PROPERTIES 

Study of electron and uv photon surface interactions. Progress 

report, March 1, 1977-February 28, 1978, 3:15479 (COO-2425-7) 
STAINLESS STEEL-304/SURFACE CLEANING 

Advances in cleaning metal and glass surfaces to micron level 
cleanliness, 3:15438 (UCRL-79702) 

STAINLESS STEEL-304/TENSILE PROPERTIES 

Effects of composition variables on the tensile properties of Type 
304 stainless steel, 3:15456 (CONF-771140-1) 

STAINLESS STEEL-310/CORROSION 

Corrosion behavior of Type 310 stainless steel in coal-gasification 
environments (Thermochemical diagrams at 1023 and 1148°K 
and a range of partial pressures of oxygen and sulfur), 3:13619 
(CONF-771010-6) 

STAINLESS STEEL-310/TENSILE PROPERTIES 

Materials technology for coal-conversion processes. Eleventh 

quarterly report, April-June 1977, 3:13617 (ANL-77-62) 
STAINLESS STEEL-316/FRACTURE PROPERTIES 

Some observations regarding specimen size criteria for fatigue- 

crack growth rate testing, 3:15458 (HEDL-TME-77-87) 
STAINLESS STEEL-316/MATERIALS TESTING 

Some observations regarding specimen size criteria for fatigue- 

crack growth rate testing, 3:15458 (HEDL-TME-77-87) 
STAINLESS STEEL-316/PHYSICAL PROPERTIES 

Effect of phase instability of stainless steel on the cladding 

deformation profiles of LMFBR fuel elements, 3:14726 
STAINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 

Neutronics and radiation damage calculations for fusion reactors, 

3:16300 (CONF-77 1036-4) 
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Nuclear performance calculations for the ELMO Bumpy Torus 
Reactor (EBTR) reference design, 3:16236 (ORNL/TM-6085) 
Preliminary microstructural characterization by transmission 
electron microscopy of 14 MeV neutron irradiated type 316 
stainless steel, 3:15509 (UCID-17609) 
STAINLESS STEEL-316/RATCHETING 
Thermal ratchetting test of 2 1/4 Cr-1 Mo steel to type 316 
stainless steel pipe: test TTT-3, 3:15462 (ORNL-5330) 
STAINLESS STEEL-316/THERMAL EXPANSION 
Alloy evaluation for fossil fuel process plants (liquefaction). 
Quarterly report for April 1-June 30, 1977, 3:15459 (IS-4252) 
'AINLESS STEELS 


ST. 
See also STAINLESS STEEL-304 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEELS/DIFFUSION WELDING 
Diffusion bonding (a bibliography with abstracts). Report for 
1964-Aug 77, 3:15436 (NTIS/PS-77/0776) 
STAINLESS STEELS/MICROSTRUCTURE 
JBK-75 microstructure specification recommendation (Modified 
A-286), 3:15449 (RFP-2614) 
STAINLESS STEELS/STRAIN HARDENING 
Subgrain refinement strengthening. Eleventh quarterly progress 
report, April 1, 1977-June 30, 1977, 3:15465 (SAN-326P38X11) 
STAINLESS STEELS/SURFACE COATING 
Development of coatings for corrosion/erosion protection of 
internal components of coal gasification vessels. Monthly 
report, 1 October-31 October 1977, 3:13650 (FE-2592-1) 
ST. ARDS (SAFETY) 
See SAFETY STANDARDS 
STANDING CROP 
See BIOMASS 
STANFORD LINEAR ACCELERATOR CENTER/BEAM 
MONITORING 
Recent developments in microwave beam-position monitors at 
SLAC, 3:15777 (AECL-5677) 
STATIONARY POLLUTANT SOURCES 
(Used for general articles when sources are not named. See also 
specific stationary sources, e.g., Fossil-fuel Power Plants.) 
ee also AIR POLLUTION 
STATIONARY POLLUTANT SOURCES/AIR POLLUTION 
Source assessment: overview matrix for national criteria pollutant 
emissions. Final report, 3:15857 (PB-270100) 
STATIONARY POLLUTANT SOURCES/EMISSION 
Source assessment: state-by-state listing of criteria pollutant 
emissions. Final report, 3:15859 (PB-270549) 
STATISTICAL MECHANICS/CHEMICAL REACTION 
KINETICS 


Phase space sampling approach to equilibrium semiclassical 
statistical mechanics, 3:16182 
STATISTICAL MECHANICS/EQUILIBRIUM 
Phase space sampling approach to equilibrium semiclassical 
statistical mechanics, 3:16182 
STATISTICS/TRANSFORMATIONS 
Johnson transformation system revisited, 3:16313 (LA-UR-77- 
1520) 
STEAM CONDENSERS/CLEANING 
Fever of undetermined etiology after cleaning of steam turbine 
condensers, 3:16044 
STEAM CONDENSERS/EVALUATION 
Condensers for industrial turbine-generators: yes or no, 3:14459 
STEAM GENERATING HEAVY WATER REACTOR 
See SGHWR REACTOR 
STEAM GENERATION 
Device for getting steam generated by damping of glowing coke 
in a coke-oven plant (Patent), 3:15365 
STEAM GENERATION/ECONOMICS 
Environmental effects and economic costs of solid-waste energy 
recovery (Navy Salvage Fuel Boiler facility), 3:15234 
~——— steam from the burning of municipal solid waste, 
715344 
STEAM GENERATION/FEASIBILITY STUDIES 
Industrial steam from the burning of municipal solid waste, 
3:15344 
STEAM GENERATORS 
Experiment data report for Semiscale Mod-1 test S-28-6 (steam 
generator tube rupture test), 3:14900 (TREE-NUREG-1153) 
STEAM GENERATORS/CONTROL SYSTEMS 
Feedback control of a large steam generator, 3:14815 
STEAM GENERATORS/CORROSION PRODUCTS 
— of phosphate hide-out from boiling water (CANDU), 
714705 
STEAM GENERATORS/CREEP 
Prediction of creep fatigue damage in major steam generator 
components, 3:14508 
STEAM GENERATORS/DESIGN 
Combustion of low-grade coal: influence on concept and price of 
steam generators, 3:13849 


STEELS/STRAIN HARDENING 


Special considerations for coal-fired cycling boilers, 3:14500 
Special features of a power plant steam generator fora MHD 
generator, 3:15240 
Steam generator (Patent), 3:14853 
Steam generator (Patent; PWR), 3:14658 
Steam generator (Patent; PWR), 3:14675 
Steam generators for PWR nuclear power plants, 3:14662 
Steam generator (Patent; PWR), 3:14676 
Steam generators for cycling service, 3:14501 
STEAM GENERATORS/FABRICATION 
Small-size forgings and tube billets for steam generator heat 
exchangers (PWR), 3:14654 
STEAM GENERATORS/FAILURES 
Experiment data report for Semiscale Mod-1 Test S-28-5 (steam 
generator tube rupture test) (PWR), 3:14899 (TREE-NUREG- 
1152 


STEAM GENERATORS/FATIGUE 
Prediction of creep fatigue damage in major steam generator 
components, 3:14508 
STEAM GENERATORS/MANUFACTURING 
Cast channel heads in low alloy steel for PWR steam generators, 


14655 
STEAM GENERATORS/OPERATION 

Contamination prevention of superheaters and reheaters during 
initial startup and operation, 3:14498 

Special considerations for coal-fired cycling boilers, 3:14500 

Steam generators for cycling service, 3:14501 

STEAM GENERATORS/PIPES 
Steam generator fired with brown coal or other fuels which 
strongly tend to incineration (Patent), 3:15701 
STEAM GENERATORS/QUALITY ASSURANCE 
Quality with regard to nuclear boilers, 3:14845 
STEAM GENERATORS/RESEARCH PROGRAMS 

Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating plant. Quarterly technical progress 
report, April-June 1977, 3:14486 (FE-2455-77-2) 

Multicell fluidized-bed boiler design, construction, and test 
program. Interim report, July 1975-June 1976, 3:14481 (FE- 
1237-56) 

STEAM GENERATORS/SPECIFICATIONS 

Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating plant. Quarterly technical progress 
report, April-June 1977, 3:14486 (FE-2455-77-2) 

STEAM GENERATORS/START-UP 

Heating to saturation temperature of an evaporator of an once- 

through boiler with starting circulation, 3:14489 
STEAM SUPERHEATERS 

See SUPERHEATERS 
STEAM SYSTEMS/VALVES 

Backpressure-tight main steam isolating valves for pressurized 
water reactors, 3:14664 

STEAM TURBINES/PERFORMANCE 

First year of operation of the world’s largest tandem-compound 

turbine-generator, 3:14850 
STEAM TURBINES/QUALITY CONTROL 

Thermal acceptance tests of steam turbines. Examples (to DIN 

1943). Evaluation, 3:14495 
STEAM TURBINES/RELIABILITY 

Taking into consideration of reliability in the design of steam 

turbines, 3:14844 
STEAM TURBINES/ROTORS 
Investigation of the Tennessee Valley Authority Gallatin Unit No. 
2 turbine rotor burst, 3:14510 
STEAM TURBINES/TURBINE BLADES 
Development of last-stage blades for large steam turbines, 3:14512 
STEAM-IRON PROCESS/PILOT PLANTS 
Coal conversion and utilization. 1976 technical report, 3:13621 
(ERDA-77-86) 
STEELS 
See also CHROMIUM-MOLYBDENUM STEELS 
CHROMIUM-NICKEL STEELS 
NICKEL STEELS 
STAINLESS STEELS 
Steels for offshore structures, 3:15711 
STEELS/CORROSION PROTECTION 
Cathodic protection in oil-gas-field installations, 3:13917 
STEELS/DUCTILITY 
Austenitic manganese steel (ASTM A-128), 3:13830 
STEELS/FRACTURE PROPERTIES 

Treatment of the subject of tearing instability. Final report, 

3:15464 (PB-270277) 
STEELS/GAS WELDING 
Inert gas welding (citations from the ntis data base). Report for 
1964-aug 77, 3:15435 (NTIS/PS-77/0766) 
STEELS/MECHANICAL PROPERTIES 
Austenitic manganese steel (ASTM A-128), 3:13830 
STEELS/STRAIN HARDENING 
Austenitic manganese steel (ASTM A-128), 3:13830 
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STEELS/WEAR 
Austenitic manganese steel (ASTM A-128), 3:13830 
STELLAR ATMOSPHERES/EQUATIONS OF STATE 
Using the method of orthogonal collocation for certain three- 
dimensional problems of stellar structure. Technical summary 
report, 3:16080 (AD-A-042728) 
CELLS 


Colony-forming unit, megakaryote (CFU-m): its use in elucidating 
the kinetics and humoral control of the megakaryocytic 
committed progenitor cell compartment, 3:15943 

Negative and positive feedback control of the committed 
granulocytic stem cell compartment (Role of humoral agents in 
colony stimulatin —_" 3:15944 

STEM CELLS/CELL CY 

Immunologic approach to oon cycle analysis of the stem cell 
(Rabbits), 3:15936 

Physical separation of the cycling and noncycling compartments 
of murine hemopoietic stem cells, 3:15989 

STEM CELLS/CELL DIFFERENTIATION 

Cell-factor interaction in populations of normal and leukemic 
blood cells, 3:15947 

Effects of a cell-free helper factor(s) on the kinetics of T-cell 
responses to histocompatibility antigens, 3:15949 

Relationships between early hemopoietic progenitor cells 
determined by correlation analysis of their numbers in 
individual spleen colonies, 3:15941 

STEM CELLS/CELL PROLIFERATION 

Changes in human bone marrow colony-forming cells following 
chemotherapy using an agar diffusion-chamber technique (Mice, 
gamma radiation), ‘. 15994 

Recognition of hemopoietic progenitors, 3:15940 

STEM CELLS/CFU 

Some characteristics of in vitro: erythroid colony and burst- 

forming units (°*Fe tracer technique, mice), 3:15942 
STEM CELLS/DISTRIBUTION 

Experimental chemotherapy: a rat model for human acute myeloid 

leukemia, 3:15951 
STEM CELLS/IMMUNE REACTIONS 

Immunologic approach to cell cycle analysis of the stem cell 

(Rabbits), 3:15936 
STEM CELLS/PHYSICAL PROPERTIES 

Physical characterization of a subpopulation of granulocyte/ 
monocyte progenitor cells (CFU-c), 3:15946 

Physical separation of the cycling and noncycling compartments 
of murine hemopoietic stem cells, 3:15989 

STEROLS/BIOCHEMISTRY 

Occurence and significance of chemofossils in crude oils and 

sediments, 3:13869 
STILBENE/BIOLOGICAL EFFECTS 

Localization of ion-selective pumps and paths in the plasma 

membranes of turtle bladders, 3:15960 
STILBESTROL/BIOLOGICAL EFFECTS 

Selection of chemotherapy for metastatic mammary cancer by 
effect on '*'Cs uptake (Cyclophosphamide, 5-fluorouracil, 
diethylstilbestrol), 3:15997 

STIRLING CYCLE/EVALUATION 

Industrial applications study. Volume III. Technology data base 
evaluation of waste recovery systems. Final report, 3:15355 
(COO/2862-3) 

STIRLING ENGINES/AIR HEATERS 
Heat engine (Patent), 3:15704 
STIRLING ENGINES/DESIGN 
a i optimizing the heat exchangers of a Stirling engine, 
14 
Multicylinder heat engine (Patent), 3:15394 
STIRLING ENGINES/HEAT EXCHANGERS 
we optimizing the heat exchangers of a Stirling engine, 


STIRLING ENGINES/RESEARCH PROGRAMS 
Radioisotope power sources in the terrestrial and marine 
environment, 3:14170 
STORAGE DEVICES (DATA) 
See MEMORY DEVICES 
STORAGE FACILITIES 
See also NATURAL GAS 
PETROLEUM 
TERMINAL FACILITIES 
STORAGE FACILITIES/UNDERGROUND 
Conservation of space and energy through use of the subsurface 
by planned excavation and conversion of mined areas, 3:15124 
STORAGE RINGS/DESIGN 
New scheme for the design and operation of proton-proton 
storage accelerators, 3:15805 (BNL-22926) 
STORAGE RINGS/OPERATION 
New scheme for the design and operation of proton-proton 
storage accelerators, 3:15805 (BNL-22926) 
STORAGE RINGS/PLANNING 
Proton storage ring summer workshop, 3:15806 (LA-6749-C) 
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STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STRAIN GAGES/CALIBRATION 
Nickel-chromium strain gages for cryogenic stress analysis of 
superconducting structures in high magnetic fields, 3:16251 
CRL-79726) 
STRAIN GAGES/MAGNETORESISTANCE 
Nickel-chromium strain gages for cryogenic stress analysis of 
rconducting structures in high magnetic fields, 3:16251 
(UCRL-19726) 
STRAND BREAKS/RADIOINDUCTION 
Characterization of ionizing radiation —-) in DNA. Final 
report, February 1, 1977-September 30, 1977 (Gamma radiation, 
fast neutrons, uv radiation), 3:15983 (COO/4340-1) 
STREAMER SPARK CHAMBERS/RECORDING SYSTEMS 
——- streamer chamber tracks with charge coupled devices, 
:1581 
STREAMS/WATER POLLUTION CONTROL 
Optimal artificial aeration policy for water quality control of 
streams receiving multiple thermal and sewage discharges, 
3:15896 (PB-269347) 
STRESS CORROSION/MEASURING METHODS 
Stress corrosion cracking of lean uranium alloys, 3:15502 
STRIPPER FOILS 
See BEAM STRIPPERS 
STRONG INTERACTIONS/INCLUSIVE INTERACTIONS 
Inelastic strong interactions at high energies (Cross sections, field 
theory), 3:16135 (COO-2978-2 
STRONTIUM/ECOLOGICAL CONCENTRATION 
Trace elements in the terrestrial environment of a coal-fired 
powerhouse, 3:15884 (DP-1475) 
STRONTIUM/LEACHING 
Processing of radioactive waste solution with zeolites. II. 
Leachabilities of Cs and Sr from calcined zeolites, 3:14128 
STRONTIUM/X-RAY FLUORESCENCE ANALYSIS 
Comparison of minimum detectable limits among x-ray 
spectrometers, 3:15868 
STRONTIUM 89/RADIOACTIVE WASTE PROCESSING 
Influence of some surfactants on the purification of waste solutions 
by evaporation, 3:14092 
STRONTIUM 90/DIFFUSION 
Evaluation on the disposal of radioactive wastes into the North 
Pacific, 3:14130 
STRUCTURE (CRYSTAL) 
See CRYSTAL STRUCTURE 
STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 
STUDS 
See FASTENERS 
SUBBITUMINOUS COAL/DRYING 
Process for upgrading lignitic-type coal as a fuel (Patent), 3:13813 
SUBBITUMINOUS COAL/HEATING 
Process for upgrading lignitic-type coal as a fuel (Patent), 3:13813 
SUBBITUMINOUS COAL/HYDROGENATION 
Analysis of coal hydrogasification processes. Monthly technical 
progress report, 1 September-30 September 1977, 3:13648 (FE- 
2565-6 


SUBBITUMINOUS COAL/PYROLYSIS 
Research and development of an advanced process for conversion 
of coal to synthetic gasoline and other distillate motor fuels. 
Annual report, June 1976-May 1977, 3:13695 (FE-1800-15) 
SULFATES/AIR SAMPLERS 
Effect of environmental variables on collection of atmospheric 
sulfate, 3:15861 
SULFATES/CHROMATOGRAPHY 
Analysis of SO," in seawater by difference chromatography, 
3:15551 
SULFHYDRYL RADICALS/BINDING ENERGY 
High affinity SH-groups on the surface of pancreas cells involved 
in secretin stimulation (P-chloromercuribenzoate), 3:15963 
SULFHYDRYL RADICALS/BIOLOGICAL EFFECTS 
Membrane water channels and SH-groups, 3:15961 
SULFIDES/STABILITY 
Corrosion behavior of Type 310 stainless steel in coal-gasification 
environments, 3:13619 (CONF-771010-6) 
SULFOCYANIDES 
See THIOCYANATES 
SULFONIC ACIDS 
Improved acid electrolytes for the hydrocarbon-air fuel cell 
(Trifluoromethanesulfonic acid monohydrate), 3:15259 
SULFUR/CORROSIVE EFFECTS 
Corrosion behavior of Type 310 stainless steel in coal-gasification 
environments, 3:13619 (CONF-771010-6) 
Critical materials problems in coal conversion, 3:13713 
SULFUR/RECOVERY 
Conversion of ammonia into hydrogen and nitrogen by reaction 
with a sulfided catalyst (Patent), 3:13738 
Design report. Volume 1. Process design. Development work for 
an advanced coal gasification system for electric power 
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generation from coal directed toward a commercial gasification 
generating plant. Phase II, 3:13628 (FE-1521-20) 

Method for the catalytic purification of waste gases cotaining 
hydrogen sulphide and where given CO2 and ammonia (Patent), 
3:15716 


Process for desulfurization of coke oven gas (Patent), 3:13609 
SULFUR/REMOVAL 

Clean fuels from coal by the Battelle hydrothermal coal process, 
3:13613 

Clean solid and liquid fuels from coal. Quarterly progress report, 
April-June 1977, 3:13696 (FE-2047-5) 

Coal liquefaction process (Patent), 3:13710 

Coal liquefaction support studies. Task I. Heat of reaction of 
hydrogen with coal slurries. Task II. Heat transfer coefficient. 
Quarterly report, April-June 1977, 3:13693 (ANL/CEN/FE-77- 
5) 


Hydrogenation process employing a zinc promoted catalyst 
(Patent), 3:13607 
Pilot plant design for chemical desulfurization of coal. Final report 
June 1973-March 1977, 3:13606 (PB-270111) 
Problems of the processing and use of products from 
desulfurization plants, 3:15731 
Studies in support of recirculating bed reactors for the processing 
of coal. Quarterly report, February 1, 1977-June 1, 1977, 
3:13591 (FE-2449-3) 
SULFUR/THERMODYNAMIC PROPERTIES 
Materials technology for coal-conversion processes. Eleventh 
quarterly report, April-June 1977, 3:13617 (ANL-77-62) 
SULFUR/X-RAY FLUORESCENCE ANALYSIS 
Comparison of minimum detectable limits among x-ray 
spectrometers, 3:15868 
SULFUR COMPOUNDS/CRYSTAL STRUCTURE 
Crystal chemistry of ternary sulfur and selenium compounds of 
low valence molybdenum. Ph.D. thesis. Rennes Univ., France, 
3:15533 (N-77-17900) 
SULFUR COMPOUNDS/ELECTRIC CONDUCTIVITY 
Crystal chemistry of ternary sulfur and selenium compounds of 
low valence molybdenum. Ph.D. thesis. Rennes Univ., France, 
3:15533 (N-77-17900) 
SULFUR COMPOUNDS/HYDROGENATION 
Process for desulfurization of coke oven gas (Patent), 3:13609 
SULFUR COMPOUNDS/HYDROLYSIS 
Process for desulfurization of coke oven gas (Patent), 3:13609 
SULFUR COMPOUNDS/MAGNETIC SUSCEPTIBILITY 
Crystal chemistry of ternary sulfur and selenium compounds of 
low valence molybdenum. Ph.D. thesis. Rennes Univ., France, 
3:15533 (N-77-17900) 
SULFUR COMPOUNDS/MARINE DISPOSAL 
Evaluation of the disposal of flue gas desulfurization wastes in 
mines and the ocean: initial assessment. Report for Jul 75-Jul 76, 
3:13737 (PB-269270) 
SULFUR COMPOUNDS/QUANTITATIVE CHEMICAL 
ANALYSIS 
Method and apparatus for determining organic carbon in 
sulfureous compounds (Patent), 3:15548 
SULFUR COMPOUNDS/REMOVAL 
Process for cleaning and removal of sulfur compounds from low 
BTU gases. Quarterly summary report, January-March 1977, 
3:13605 (BNWL-2040-5) 
SULFUR COMPOUNDS/UNDERGROUND DISPOSAL 
Evaluation of the disposal of flue gas desulfurization wastes in 
mines and the ocean: initial assessment. Report for Jul 75-Jul 76, 
3:13737 (PB-269270) 
SULFUR DIOXIDE/AIR POLLUTION ABATEMENT 
Method for the desulphurization of industrial gases, in particular 
waste gases such as flue gas (Patent), 3:15717 
SULFUR DIOXIDE/AIR POLLUTION CONTROL 
Bahco process, 3:15726 
Calculated and monitored SO2 concentrations near the John E. 
Amos Plant of the AEP system, 3:15871 
Costs of desulfurization, 3:14553 
Flaekt-Boliden process, 3:14552 
Flue gas desulfurization according to the Wellman-Lord process, 
3:15727 
New results for the Shell/UOP and IFP flue gas desulfurization 
process, 3:15728 
Operational experience with the Babcock flue gas desulfurization 
process, 3:14547 
Problems of the processing and use of products from 
desulfurization plants, 3:15731 
Removing SO: from waste gases from chemical plants with the 
aim of sulfur recycling, 3:15730 
Saarberg-Hoelter process, 3:15723 
Technical processes for the desulfurization of waste gases and 
fuels, 3:15720 
Three alternatives for flue gas desulfurization in dependence of 
cost parameters, 3:14549 
Waste gas desulfurization processes, 3:15721 


SULFUR OXIDES/AIR POLLUTION CONTROL 


SULFUR DIOXIDE/BIOLOGICAL EFFECTS 
Induced rhinovirus infection under controlled exposure to sulfur 
dioxide, 3:16035 
Mucociliary transport in chickens infected with Newcastle disease 
virus and exposed to sulfur dioxide, 3:16028 
SULFUR DIOXIDE/CHEMICAL REACTION KINETICS 
Role of a carbon burnup cell in reducing SO» emissions from 
fluidized-bed coal combustion plants, 3:13844 (CONF-771015- 
12 


SULFUR DIOXIDE/CHEMICAL REACTIONS 

Qualitative analysis of atmospheric reactions between SO: and 

NHs, 3:15862 
SULFUR DIOXIDE/MONITORING 

Calculated and monitored SO: concentrations near the John E. 

Amos Plant of the AEP system, 3:15871 
SULFUR DIOXIDE/OXIDATION 

Further studies on the oxidation of sulfur dioxide in coal-fired 

power plant plumes, 3:15869 
SULFUR DIOXIDE/REMOVAL 

An economic evaluation of stack gas desulfurization for a power 
plant located in the Mohawk Valley region of New York state. 
Final report, 3:14543 (PB-270458) 

Conversion of SO2-rich gas. Operational experience with the 
conversion of SO2-rich gas from a flue gas desulphurisation 
plant to elementary sulphur, 3:15369 

Dual alkali test and evaluation program. Volume 1. Executive 
summary. Final report May 1973-April 1977, 3:15856 (PB- 
269904) 

Economic evaluation of stack gas desulfurization for a power 
plant located in the Mohawk Valley region of New York State. 
Final report, 3:13736 (FEA-G-77/302) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume I. 
Youngstown Sheet and Tube Company, Campbell Works - coke 
oven gas desulfurization. Final report, 3:15847 (PB-268954) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume II. PPG 
Industries, Inc., Barberton Plant. Final report, 3:15848 (PB- 
268955) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO 
regulations for industrial boilers and processes. volume iii. 
Republic Steel Corporation, Cleveland district plant. Final 
report, 3:15849 (PB-268956) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume IV. E. 
I. Dupont de Nemours and Company, Cleveland sulfuric acid 
plant. Final report, 3:15850 (PB-268957) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO, 
regulations for industrial boilers and processes. Volume V. 
Phillips Petroleum, Toledo Philblack Plant, carbon black. Final 
report, 3:15851 (PB-268958) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume VI. 
Mead Corporation, Chillicothe Mill. Final report, 3:15852 (PB- 
268959) 

Evaluation of the technological feasibility and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume VII. 
The Standard Oil Company of Ohio, Lima Refinery. Final 
report, 3:15853 (PB-268960) 

Evaluation of the technological feasibility, and cost of selected 
control alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume VIII. 
Union Carbide Carbon Products Division, Fostoria plant. Final 
report, 3:15854 (PB-268961) 

Evaluation of the technological feasibility, and cost of selected 
contro! alternatives necessary to meet the proposed Ohio SO2 
regulations for industrial boilers and processes. Volume IX. 
Union Camp Corporation, Chemical Division, Dover Plart. 
Final report, 3:15855 (PB-268962) 

Zero-effluent throwaway SOsz system design for high-chloride, 
high-sulfur coal, 3:14557 

SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR ISOTOPES/LASER ISOTOPE SEPARATION 
Multiple-photon isotope separation in SF¢: Effect of laser pulse 
shape and energy, pressure, and irradiation geometry, 3:15575 
SULFUR OXIDES 
See also SULFUR TRIOXIDE 
SULFUR OXIDES/AIR POLLUTION CONTROL 
Bischoff process for flue gas and waste gas desulfurization, 3:14548 
Flue gas desulfurization systems, 3:14550 











SULFUR OXIDES/ATOM-MOLECULE COLLISIONS 


Further technical processes for the gas desulfurization, 3:15729 
Lurgi-Italsider process for the desulfurization of waste gas from 
sintering, 3:15725 
Practical example of disposal, 3:15732 
Problems in using gypsum from flue gas desulfurization in the 
building industry, 3:15724 
Technical-economic questions in the utilization of waste products 
from flue gas desulfurization systems - illustrated by the example 
of the Land Baden-Wuerttemberg, 3:15733 
Use and operation of waste gas desulfurization systems on an 
international scale, 3:15722 
SULFUR OXIDES/ATOM-MOLECULE COLLISIONS 
Deactivation of vibrationally excited SO2 by O(*P) atoms, 3:16113 
SULFUR OXIDES/CHEMICAL REACTIONS 
Factors influencing formation of alkali sulfates in fossil fuel 
combustion, 3:15605 (MERC/RI-77/5) 
SULFUR OXIDES/ENVIRONMENTAL TRANSPORT 
Atmospheric sulfates in the Ohio Valley: results of the sulfate 
regional experiment planning study, 3:15872 
SULFUR TRIOXIDE/AIR POLLUTION ABATEMENT 
Investigation of the two-stage fluidized bed combustion of sulfur- 
rich heating oil with suppression of the NO2 and SOs formation, 
:15700 


SULFURIC ACID/CORROSIVE EFFECTS 
Electrochemical behavior of some binary and polynary uranium 
alloys, 3:15504 
SUPERCONDUCTING CABLES/CONNECTORS 
Terminators for electrical superconductor cable installations 
(Patent), 3:14602 
SUPERCONDUCTING CABLES/DESIGN 
Electrical conductor made up of individual superconducting 
conductors (Patent), 3:14601 
Tubular electrical conductor made up of individual 
superconducting conductors (Patent), 3:14600 
Vacuum insulated a-c superconducting cables (Patent), 3:15635 
SUPERCONDUCTING CABLES/EDDY CURRENTS 
Time dependent study of eddy current loss in a superconducting 
composite, 3:16249 (GA-A-14631) 
SUPERCONDUCTING CABLES/ELECTRIC CONDUCTIVITY 
Effect of a continuous resistive transition on self-field instability, 
3:15619 (CONF-771029-19) 
SUPERCONDUCTING CABLES/FABRICATION 
Investigation of current transfer in built-up superconductors, 
3:15621 (CONF-771029-106) 
Method for the manufacture of a tubular conductor useful for 
superconducting cables (Patent), 3:15646 
SUPERCONDUCTING CABLES/PERFORMANCE 
Investigation of current transfer in built-up superconductors, 
3: 15621 (CONF-771029-106) 
SUPERCONDUCTING CABLES/PERFORMANCE TESTING 
Integrated composite conductor for the LCS program, 3:15620 
(CONF-771029-105) 
SUPERCONDUCTING CAVITY RESONATORS/DRIFT TUBES 
SPS acceleration system: travelling wave drift-tube structure for 
the CERN SPS, 3:15767 (AECL-5677) 
SUPERCONDUCTING CAVITY RESONATORS/OPERATION 
Accelerating ions with superconducting resonators, operated at a 
temperature of 4.4 K, 3:15765 (AECL-5677) 
SUPERCONDUCTING CAVITY RESONATORS/ 
TECHNOLOGY ASSESSMENT 
Developments in superconducting slow-wave structures, 3:15789 
(AECL-5677) 
SUPERCONDUCTING CAVITY RESONATORS/USES 
Superconducting apparatus for converting microwaves into work 
(Patent), 3:15626 
SUPERCONDUCTING COILS/ELECTRICAL INSULATION 
— coil wrapped with glass fiber yarn (Patent), 
15648 


SUPERCONDUCTING COILS/FABRICATION 
Superconducting coil fabrication development at Oak Ridge 
National Laboratory, 3:16246 (CONF-771029-123) 
SUPERCONDUCTING COILS/STRESS ANALYSIS 
Structural analysis of the large coil segment test, 3:16239 (CONF- 
771029-62) 
SUPERCONDUCTING COILS/SUPPORTS 
bat — structure for superconducting rotor (Patent), 


SUPERCONDUCTING COILS/TEST FACILITIES 
Structural analysis of the large coil segment test, 3:16239 (CONF- 
771029-62) 
SUPERCONDUCTING COILS/USES 
—— superconductive magnetic pickup coil circuits (Patent), 
Use of superconductors as energy storage elements, 3:14936 
SUPERCONDUCTING COMPOSITES/STRAINS 
Critical current changes and fatigue damage after 4.2 K strain 
cycling of superconducting composites, 3:15488 
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SUPERCONDUCTING FILMS/FABRICATION 
Multilayered thin film superconductive device, and method of 
making same (Patent), 3:15643 
SUPERCONDUCTING FILMS/ORDER PARAMETERS 
Experimental determination of the order parameter: response 
unction of a superconductor, 3:15478 (COO-1569-145) 
SUPERCONDUCTING GENERATORS/DESIGN 
Device for securing a superconductive exciter winding in the 
rotor of a turbogenerator (Patent), 3:15637 
SUPERCONDUCTING GENERATORS/JOURNAL 
BEARINGS 
Bearing for the rotor of a dynamo-electric machine provided with 
a superconducting winding (Patent), 3:15640 
SUPERCONDUCTING GENERATORS/MAGNETIC 
SHIELDING 
Superconducting machine having flexible shield means operable to 
protect the superconducting field winding against transients 
(Patent), 3:15634 
Superconducting machine having wound damper-shield winding 
Patent), 3:15624 
SUPERCONDUCTING GENERATORS/SUPERCONDUCTING 
COILS 
Winding support structure for superconducting rotor (Patent), 


3:15628 
SUPERCONDUCTING GENERATORS/SUPPORTS 
Stator winding support structure for dynamo-electric machines 
provided with a superconducting rotor winding (Patent), 


3:15649 
SUPERCONDUCTING JUNCTIONS 
See also JOSEPHSON JUNCTIONS 
SUPERCONDUCTING JUNCTIONS/FABRICATION 
Junction arrays for superconducting and nonsuperconducting 
application (Patent), 3:15622 
SUPERCONDUCTING MAGNETS 
See also MAGNETIC ENERGY STORAGE 
SUPERCONDUCTING MAGNETS/CRYOGENICS 
Helium liquefier-refrigerator and distribution system for the Large 
Coil Program Test Facility, 3:16244 (CONF-771029-107) 
SUPERCONDUCTING MAGNETS/DESIGN 
Fabrication experiences and operative characteristics of the U.S. 
SCMC superconducting dipole magnet for MHD research, 
3:15237 (CONF-770801-23) 
General Atomic’s superconducting toroidal field coil concept, 
3:16248 (GA-A-14572) 
SUPERCONDUCTING MAGNETS/EDDY CURRENTS 
Time dependent study of eddy current loss in a superconducting 
composite, 3:16249 (GA-A-14631) 
SUPERCONDUCTING MAGNETS/FABRICATION 
Reel support for wind the magnet of the Mirror Fusion Test 
Facility, 3:16252 (UCRL-79747) 
Superconducting magnet with ribbon-shaped conductor (Patent), 
3:15642 


Superconducting coil fabrication development at Oak Ridge 

National Laboratory, 3:16246 (CONF-771029-123) 
SUPERCONDUCTING MAGNETS/MATERIALS TESTING 

Mechanical characterization of selected adhesives and bulk 
materials at liquid nitrogen and room temperatures, 3:15527 
(CONF-771029-65) 

SUPERCONDUCTING MAGNETS/REVIEWS 

Development of large superconducting magnets for fusion 

reactors, 3:16247 (CONF-771056-2) 
SUPERCONDUCTING MAGNETS/STRESS ANALYSIS 

Finite element stress analysis of orthotropic solenoids, 3:16238 
(CONF-771029-61) 

Nickel-chromium strain gages for cryogenic stress analysis of 
superconducting structures in high magnetic fields, 3:16251 
(UCRL-79726) 

SUPERCONDUCTING MAGNETS/SUPPORTS 
bag structure for ripped superconducting magnet (Patent), 
15631 
SUPERCONDUCTING MAGNETS/TEST FACILITIES 

Design of a three-meter, 7.5-TESLA superconducting segment 
test facility, 3:16245 (CONF-771029-109) 

Helium liquefier-refrigerator and distribution system for the Large 
Coil Program Test Facility, 3:16244 (CONF-771029-107) 

SUPERCONDUCTING MOTORS/DESIGN 

ac powered, thyristor-switched electric motors having 
superconducting fields (Patent), 3:15644 

Rotary electrical machines comprising a superconductive winding 
(Patent), 3:15623 

Superconducting apparatus for converting microwaves into work 
(Patent), 3:15626 

SUPERCONDUCTING MOTORS/MAGNETIC SHIELDING 

Superconducting machine having flexible shield means operable to 
protect the superconducting field winding against transients 
(Patent), 3:15634 

Superconducting machine having wound damper-shield winding 

(Patent), 3:15624 
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SUPERCONDUCTIVITY/RESEARCH PROGRAMS 
Study of phase transformations and superconductivity. Final 
technical report, 3:15482 (RLO/2225/T 13-26) 
SUPERCONDUCTORS/REVIEWS 
Superconducting materials, 3:16175 
SUPERCONDUCTORS/TEST FACILITIES 
Image producing technique of superconducting material in a 
magnetic field (Patent), 3:15638 
Method and apparatus for the continuous, contactless testing of a 
long conductor which consists at least = of 
superconductive material (Patent), 3:1563 
SUPERCONDUCTORS/T HERMORLECTRIC PROPERTIES 
Thermoelectric effect in a nonequilibrium superconductor, 
3:16174 (CONF-770859-1) 
SUPERCONDUCTORS/TRANSITION TEMPERATURE 
Superconductivity, 3:16176 
SUPERCONDUCTORS/USES 
Superconductive magnetostatic printer (Patent), 3:15627 
SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERHEATERS/STRESS CORROSION 
Contamination prevention of superheaters and reheaters during 
initial startup and operation, 3:14498 
SUPERHEATERS/SURFACE CLEANING 
Operational chemical cleaning of a once-through boiler, secondary 
superheater, and reheater, 3:14517 
SUPERTANKERS 
See TANKER SHIPS 
SURFACE CLEANING/SOLVENTS 
Advances in cleaning metal and glass surfaces to micron level 
cleanliness, 3:15438 (UCRL-79702) 
SURFACE CLEANING/SPRAYS 
Advances in cleaning metal and glass surfaces to micron level 
cleanliness, 3:15438 (UCRL-79702) 
SURFACE CONTAMINATION MONITORS 
Rapid evaluation of personnel tritium exposure, 3:15814 
SURFACE FINISHING 
See also SURFACE CLEANING 
SURFACE FINISHING/SPRAYED COATINGS 
Surface protection by thermal spraying, 3:15428 (BNWL-tr-275) 
SURFACE MINING 
See also OIL SHALE MINING 
SURFACE MINING/DATA PROCESSING 
Subject of the application of the auxiliary equipment EDP 
a developed by the Rheinische Braunkohlewerke, 
13765 
SURFACE MINING/LAND RECLAMATION 
Establishment, succession, and stability of vegetation on surface 
mined lands in eastern Montana. Annual progress report, March 
1, 1976-February 29, 1977, 3:15891 (RLO-2228-T3-1) 
Land use planning in surface mine areas (Prior to mining with 
input from public reactor), 3:13745 (CONF-771024-2) 
Workable surface mine regulation, 3:13752 
SURFACE MINING/LEGISLATION 
Evaluation of the analysis supporting President Ford's veto of 
H.R. 25, the Surface Mining Control and Reclamation Act of 
1975: Department of the Interior; Federal Energy 
Administration. Report to the Congress, 3:15174 (PB-269085) 
SURFACE MINING/MINING EQUIPMENT 
Simulating of the work of bucket-wheel excavators in a block 
(extraction of height sections), 3:13768 
SURFACE WATERS 
See also ESTUARIES 
LAKES 
STREAMS 
SURFACE WATERS/TEMPERATURE GRADIENTS 
Remote sensing as a tool in assessing the impact of topographical 
alterations on the microclimate, 3:15841 
SURFACE WATERS/WATER POLLUTION 
Effects of coal mining on ground and surface water quality, 
Monongalia County, West Virginia, 3:15902 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACTANTS 
Influence of some surfactants on the purification of waste solutions 
by evaporation, 3:14092 
SURFACTANTS/RADIOLYSIS 
Chemically induced dynamic electron polarization: examples of S- 
T/sub + 1/ polarization (3-MeV electrons), 3:15594 (CONF- 
7705101-1) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEDEN/INDUSTRY 
Influence of climate on industry's energy consumption, 3:15340 
(STU-75-6768) 
SWEDEN/RADIOACTIVE WASTE STORAGE 
Geology program: chronological aspects of waste handling status 
report, August 1977, 3:14125 (BNWL-tr-271) 


SYNTHOIL PROCESS/PILOT PLANTS 


SWEDEN/RESOURCE ASSESSMENT 
Swedish perspectives on the future of raw materials, 3:15088 
SWIMMING POOL REACTORS 
See POOL TYPE REACTORS 
SWIMMING POOLS/SOLAR WATER HEATING 
Heating of swimming pools by means of solar energy, 3:14299 
SWIMMING POOLS/WATER HEATERS 
Natural gas motors instead of furnaces. A heating system to save 
primary energy in the new indoor swimming pool at 
Heidenheim, 3:15278 
SWITCHES/DESIGN 
Development of the switching components for ZT-40, 3:16258 
(LA-UR-77-2440) 
SWITCHES/PERFORMANCE 
Surge-suppressing resistors applied to 345- and 500-kV disconnect 
switches, 3:14587 
SWITCHES/PERFORMANCE TESTING 
Manufacturer's response to IEEE 323, 3:14521 
SWITCHES/STANDARDS 
Manufacturer's response to IEEE 323, 3:14521 
SWITCHING CIRCUITS/PERFORMANCE TESTING 
Vacuum interrupters used for the interruption of high dc currents, 
3:16257 (LA-UR-77-2356) 
SWITCHING CIRCUITS/SPECIFICATIONS 
Development and use of 60 kV, and 150 kV floating deck 
modulators for high voltage protection of multi-megawatt ion 
beam accelerators, 3:16254 (CONF-771029-67) 
SYNTHANE PROCESS/PILOT PLANTS 
Coal conversion and utilization. 1976 technical report, 3:13621 
(ERDA-77-86) 
SYNTHESIS GAS/FISCHER-TROPSCH SYNTHESIS 
Method for upgrading a Fischer-Tropsch light oil (Patent; 
upgrading light oils), 3:13702 
SYNTHESIS GAS/PRODUCTION 
Ammonia synthesis gas and petrochemicals from cattle feedlot 
manure, 3:14214 
Method and equipment to produce a gaseous carbon monoxide 
and hydrogen containing mixture (Patent), 3:13680 
SYNTHESIS GAS/PURIFICATION 
Simultaneous gasification of coal and pyrolysis of organic solid 
waste materials (Patent), 3:13657 
SYNTHESIS GAS/REFORMER PROCESSES 
Synthesis gas production (Patent), 3:13660 
SYNTHESIS GAS/SYNTHESIS 
Process for generating synthesis gas (Patent), 3:14182 
Process for the generation of synthesis gases (Patent), 3:13672 
SYNTHETIC FUELS 
See also HYDROGEN FUELS 
REFUSE DERIVED FUELS 
SYNTHETIC FUELS/BIOSYNTHESIS 
Clean fuels from biomass and wastes, 3:14255 
Environmental impact of solid waste and biomass conversion-to- 
energy processes, 3:14268 
SYNTHETIC FUELS/COST BENEFIT ANALYSIS 
Nuclear power, coal and energy conservation (with a note on the 
costs of a nuclear moratorium), 3:15101 
SYNTHETIC FUELS/MEETINGS 
Outlook for coal: critical times for a critical fuel, New York, NY, 
3:13663 
SYNTHETIC FUELS/PRODUCTION 
Biomass and wastes as energy resources: update, 3:14256 
Pyrolysis of solid wastes for production of gaseous fuels and 
chemical feedstocks (Comparison of five systems), 3:14206 
Thermal processing of biomass materials (Literature survey), 
3:14272 
SYNTHETIC FUELS/RESEARCH PROGRAMS 
Research and development of an advanced process for conversion 
of coal to synthetic gasoline and other distillate motor fuels. 
Annual report, June 1976-May 1977, 3:13695 (FE-1800-15) 
SYNTHETIC FUELS INDUSTRY/FORECASTING 
Energy outlook: alternative fuels and conversion issues, 3:14195 
SYNTHETIC FUELS INDUSTR Y/GOVERNMENT POLICIES 
Energy outlook: alternative fuels and conversion issues, 3:14195 
SYNTHETIC FUELS INDUSTRY/INFORMATION SYSTEMS 
Standard criteria for the economic evaluation of alternative 
pipeline and fuel gas demonstration plant design concepts. Final 
task report, Task 042, 3:13641 (FE-2343-42) 
SYNTHETIC FUELS INDUSTRY/REVIEWS 
Keynote presentation, 3:13664 
SYNTHOIL PROCESS 
Enthalpy measurement of coal-derived liquids. Quarterly technical 
progress report, July-September 1977, 3:13721 (FE-2035-9) 
SYNTHOIL PROCESS/CATALYSTS 
Catalyst development program for hydrodesulfurization and 
a of coal to produce clean boiler fuels. Quarterly 
port, December 1976-February 1977, 3:13699 (FE-2321-12) 
SYNTHOIL PROCESS/PILOT PLANTS 
Coal conversion and utilization. 1976 technical report, 3:13621 
(ERDA-77-86) 





SYNTHOIL PROCESS/REACTION HEAT 


SYNTHOIL PROCESS/REACTION HEAT 
Coal liquefaction support studies. Task I. Heat of reaction of 
hydrogen with coal slurries. Task II. Heat transfer coefficient. 
Quarterly report, April-June 1977, 3:13693 (ANL/CEN/FE-77- 
5) 


T 


TALC/FREE ENTHALPY 
Correlated free energy values of anthophyllite, brucite, 
clinochrysotile, enstatite, forsterite, quartz, and talc, 3:14436 
TALC/GEOLOGY 
Comments: geologic field trip, Chatsworth, Georgia talc district, 
3:16045 (Y/OWI/SUB-4310) 
TANKER SHIPS/CONTRACTS 
—— a new containment system to a shipbuilder’s product, 


TANKER SHIPS/COVER GAS 

LNG carrier cargo tank inerting in Tokyo Bay, 3:13992 
TANKER SHIPS/DESIGN 

For LNG: a concrete answer (Reinforced concrete hull LNG 
ship), 3:13995 
PERM: _ II: a new containment system for LNG carriers, 


TANKER 'SHIPS/FIRE HAZARDS 
Gas carriers: effects of fire on the cargo containment system, 
3:13976 
TANKER SHIPS/OPERATION 
Ocean Phoenix pressure-L.NG system, 3:13957 
TANKER SHIPS/SAFETY ENGINEERING 
LNG carrier cargo tank inerting in Tokyo Bay, 3:13992 
TANKER SHIPS/SIMULATORS 
Design of a simulator offering training in LNG/LPG cargo 
handling, 3:13994 
TANKER SHIPS/THERMAL INSULATION 
Development of the 3D containment system, 3:13998 
Liquefied gas carriers: statistical analysis of ambient design 
temperatures for the United States, 3:13993 
Spiral generation for automated LNG ship insulation, 3:13997 
TANKS/CORROSION 
Cathodic protection in oil-gas-field installations, 3:13917 
TANKS/FABRICATION 
PERM-BAR II: a new containment system for LNG carriers, 
3:13996 
TANKS/LEAKS 
Tanks for radioactive waste storage (Patent), 3:14132 
TANKS/MATERIALS 
PERM-BAR II: a new containment system for LNG carriers, 
3:13996 
TANKS/SUPPORTS 
Tank base insulation systems for the storage of LNG and LOX, 
3:14005 
TANKS/THERMAL INSULATION 
Development and validation of purged thermal protection systems 
for liquid hydrogen fuel tanks of hypersonic vehicles, 3:14187 
(N-77-25455) 
Tank base insulation systems for the storage of LNG and LOX, 


3:14005 
TANTALUM/IMPACT STRENGTH 
High-velocity impact tests involving thin spherical shells of 
. aes and 304 stainless steel, 3:15469 (UCID-17546) 
A 
See also BITUMENS 
COAL TAR 
TAR/ENVIRONMENTAL EFFECTS 
Pelagic tar and plastic in the Gulf of Alaska and Bering Sea: 1975, 


See OIL SANDS 
TARGETS/FABRICATION 
Deuterated titanium targets on thin backings, 3:15793 (LA-6850-5) 
— targets of carbon-13 and silicon, 3:15797 (LA-6850- 


Preparation of isotopically enriched mercury targets, 3:15795 
(LA-6850-5) 

Preparation of self-supporting silver sulphide targets, 3:15800 
(LA-6850-5) 

Reduction techniques for isotopic materials, 3:14162 (LA-6850-5) 

Target preparation with the LASL isotope separator No. 1, 
3:14160 (LA-6850-5) 

Targets of silicon oxide and vanadium oxide enriched in #°O on 
various backings, 3:15794 (LA-6850-5) 

Thick targets for in-beam hyperfine structure study, 3:15798 (LA- 
6850-5) 
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Use of an isotope separator at the INEL, 3:14161 (LA-6850-5) 
TARGETS/MEETINGS 
Fifth annual lien of the International Nuclear Target 
Development Society, 3:15785 (LA-6850-C) 
TARGETS/SUBSTRATES 
Pret a cEsc of ultrathin polyethylene foils by film casting, 3:15796 
A-6850-5) 
TARGETS, THICKNESS 
Rapid and accurate method for measuring the thickness of 
extremely thin targets, 3:15799 (LA-6850-5) 
TAXES 
Constraints on geothermal development: tax and beyond, 3:14402 
TD-NICKEL CHROMIUM 
(Ni-Cr-ThO2 dispersion.) 
TD-NICKEL CHROMIUM/EXTRUSION 
Precision extrusion of hollow turbine vanes of oxide dispersion 
strengthened nickel chromium alloy by the filled billet method. 
Final report 13 March 1974-15 November 1975, 3:15433 (AD-A- 


041783) 
TD-NICKEL CHROMIUM/RUPTURES 
Precision extrusion of hollow turbine vanes of oxide dispersion 
strengthened nickel chromium alloy by the filled billet method. 
Final report 13 March 1974-15 November 1975, 3:15433 (AD-A- 
041783) 


See BEVERAGES 
TECHNETIUM 99/FOLIAR UPTAKE 
Accumulation of technetium by plants, 3:15998 
TECHNETIUM 99/ROOT ABSORPTION 
Accumulation of technetium by plants, 3:15998 
TECHNOLOGY ASSESSMENT 
ETA: energy technology assessment model users’ guide, 3:15061 
(ANL-AMD-TM-318) 
Preliminary assessment for designing experiments using Federal 
innovation processes, 3:15058 (PB- 370089) 
TECHNOLOGY UTILIZATION/ENERGY CONSUMPT ION 
Energy use and technological progress (Increased eo _— 
with less-than-proportionate energy-use increase), 3 
TECHNOLOGY UTILIZATION/RESEARCH PROGRAMS 
Preliminary assessment for designing experiments using Federal 
innovation processes, 3:15058 (PB-270089) 
TECTONICS 
Volcanoes as indicators of tectonic stress orientation: Aleutians 
and Alaska, 3:16058 
TELEMETRY/EQUIPMENT 
Biological transmitter built with IC: its application to biotelemetry 
(For fish), 3:15827 (ORNL-tr-4449) 
TEMPERATURE GRADIENTS/AERIAL MONITORING 
Remote sensing as a tool in assessing the impact of topographical 
alterations on the microclimate, 3:15841 
TEMPERATURE GRADIENTS/ENVIRONMENTAL EFFECTS 
Remote sensing as a tool in assessing the impact of topographical 
alterations on the microclimate, 3:15841 
TEMPERATURE GRADIENTS/REGIONAL ANALYSIS 
Remote sensing as a tool in assessing the impact of topographical 
alterations on the microclimate, 3:15841 
TENNESSEE VALLEY AUTHORITY/EHV AC SYSTEMS 
Tennessee Valley Authority 500-kV shunt capacitor bank, 3:14588 
TERBIUM/WIEDEMANN-FRANZ LAW 
Wiedemann-Franz ratio of magnetic materials, 3:15491 
TERBIUM FLUORIDES/FARADAY EFFECT 
Magnetic, optical, and magneto-optical behavior of LiTbF, and 
KTbsFio crystals (LiTbs. Ys.Fs, LiTbes.Gd75.F4), 3:15541 
(UCRL-79725) 
TERBIUM FLUORIDES/MAGNETIC PROPERTIES 
Magnetic, optical, and magneto-optical behavior of LiTbF,; and 
KTbsFio0 crystals (LiTbs.Ys.Fs, LiTbes.Gdz5.F;), 3:15541 
(UCRL-79725) 
TERBIUM OXIDES/PHASE STUDIES 
Solid state chemistry of rare earth oxides. Final report, September 
1, 1950-July 31, 1977, 3:15512 (COO-1109-87) 
TERBIUM OXIDES/THERMODYNAMIC PROPERTIES 
Solid state chemistry of rare earth oxides. Final report, September 
1, 1950-July 31, 1977, 3:15512 (COO-1109-87) 
TERMINAL FACILITIES 
See also LIQUEFIED NATURAL GAS 
STORAGE FACILITIES 
TERMINAL FACILITIES/DESIGN 
Design of LNG receiving terminals, 3:14008 
TERMINAL FACILITIES/OPERATION 
Tests at the FOS terminal on the LNG behavior in large tanks, 
3:14001 (DOE-tr-17) 
TERNARY ALLOY SYSTEMS/SUPERCONDUCTIVITY 
Re-entrant magnetism in rare-earth superconducting ternary 
compounds, 3:15475 (CONF-770820-2) 
TEST FACILITIES/DESIGN 
Design of a three-meter, 7.5-TESLA superconducting segment 
test facility, 3:16245 (CONF-771029-109) 
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High-voltage test stand at Livermore, 3:16277 (UCRL-79614) 
TEST FACILITIES/ENERGY CONSERVATION 
Energy conservation in aeronautical ground testing, 3:15338 
TEST FACILITIES/POWER DEMAND 
Energy conservation in aeronautical ground testing, 3:15338 
TEXACO GASIFICATION PROCESS/CHEMICAL 
FEEDSTOCKS 
Gasification of residual materials from coal liquefaction. Type II 
preliminary pilot plant evaluation of H-coal syncrude vacuum 
tower bottoms, 3:13634 (FE-2247-8) 
TEXACO GASIFICATION PROCESS/PERFORMANCE 
Gasification of residual materials from coal liquefaction. Type II 
preliminary pilot plant evaluation of H-coal syncrude vacuum 
tower bottoms, 3:13634 (FE-2247-8) 
TEXACO GASIFICATION PROCESS/PILOT PLANTS 
Gasification of residual materials from coal liquefaction. Type II 
preliminary pilot plant evaiuation of H-coal syncrude vacuum 
tower bottoms, 3:13634 (FE-2247-8) 
TEXAS/COAL DEPOSITS 
Texas lignite and New Mexico coal: fuel for Gulf area utilities, 
3:15177 


TEXAS/GEOCHEMICAL SURVEYS 
Heat flow and geochemical data from west Texas, 3:14377 
TEXAS/HEAT FLOW 
Heat flow and geochemical data from west Texas, 3:14377 
TEXAS/REGULATIONS 
oe lignite and New Mexico coal: fuel for Gulf area utilities, 
15177 


TEXAS/URANIUM DEPOSITS 
Uranium favorability of late Eocene through Pliocene rocks of the 
South Texas Coastal Plain, 3:14022 (GJBX-7(77)) 
TEXAS/WATER RESOURCES 
Utility analysis for the urban growth inside the recharge zones of 
the groundwater resources of San Antonio, Texas. Completion 
report, 1 September 1975-30 April 1977, 3:15895 (PB-268788) 
TFTR DEVICE/COOLING SYSTEMS 
Thermal and hydraulic analyses of TFTR cooling water system 
and magnetic field coils, 3:16263 (WFPS-TME-014) 
THAILAND/COAL PREPARATION PLANTS 
Preparation plant for an open-cast brown coal mine in Thailand, 
3:13817 
THERMAL BATTERIES/CHEMICAL REACTIONS 
Thermal battery reaction products: characterization by electron 
microprobe x-ray analyzer and transmission electron 
microscope (Ca anode, KCI-LiC] in DEB pellet), 3:14980 
(SAND-77-1317) 
THERMAL BATTERIES/DESIGN 
Isotope heated deferred action thermal batteries (Patent), 3:14171 
THERMAL CONDUCTION 
(Heat transfer by conduction.) 
THERMAL CONDUCTION/NUMERICAL SOLUTION 
Monte Carlo heat conduction using the transport equation 
approximation, 3:15683 (CONF-771109-54) 
THERMAL CONDUCTIVITY/MEETINGS 
Thermal conductivity. Volume 14, 3:15490 
THERMAL DIFFUSIVITY/MEASURING METHODS 
Measurement of high thermal diffusivity values by a novel method 
on copper and tungsten, 3:15496 
Theory for in-situ thermal diffusivity measurement of thin films by 
a radial heat flow method, 3:15497 
THERMAL EFFLUENTS/BIOLOGICAL EFFECTS 
Behavior of juvenile chinook salmon (Oncorhynchus tshawytscha) 
in relation to simulated thermal effluent, 3:16008 
Distribution and abundance of submerged aquatic macrophytes in 
a reactor cooling reservoir, 3:16000 (DP-MS-77-99) 
THERMAL ENERGY STORAGE EQUIPMENT 
Hot water storage in connection with heat and power coupling, 
3:14524 
THERMAL ENERGY STORAGE EQUIPMENT/CONTROL 
EQUIPMENT 
Control arrangement for a heat storage furnace (Patent), 3:14956 
THERMAL ENERGY STORAGE EQUIPMENT/CONTROL 
SYSTEMS 
Circuiting for the charging equipment of an electric heat storage 
heater (Patent), 3:14951 
THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 
Heat storage equipment and application (Patent), 3:14955 
Method for electric space heating by means of a combined direct 
and a storage heating system and the appropriate circuit devices 
(Patent), 3:15292 
Thermal storage heaters for use in hospitals, 3:15320 
THERMAL ENERGY STORAGE EQUIPMENT/ELECTRIC 
CONTROLLERS 
Charging arrangement for electric storage heaters (Patent), 
3:14952 
THERMAL ENERGY STORAGE EQUIPMENT, 
EVALUATION 
Rock bed heat accumulators, 3:15693 (TID-22795) 


THERMAL POWER PLANTS/FEEDWATER 


THERMAL ENERGY STORAGE EQUIPMENT/ 
PERFORMANCE TESTING 
Macro-encapsulation of heat storage phase-change materials for 
use in residential buildings. Third quarterly ene report, 
March 29, 1977-June 29, 1977, 3:14949 (ORO/5217-3) 
Practical ways of heat storage in a porous aquifer and technical 
problems of energy recovery, 3:14960 
Thermal energy storage using fluorides of alkali and alkaline earth 
metals, 3:14958 
THERMAL ENERGY STORAGE EQUIPMENT/STORED 
ENERGY 
Increasing the heat capacity of hot-water reservoirs, 3:14950 
THERMAL ENERGY STORAGE EQUIPMENT/ 
TECHNOLOGY ASSESSMENT 
Energy storage: applications, benefits, and candidate technologies, 
3:14934 
Energy storage technology, 3:14935 
Thermal energy storage for utility applications, 3:14959 
THERMAL ENERGY STORAGE EQUIPMENT/THERMAL 
INSULATION 
Heat insulating plates (Patent), 3:14954 
THERMAL ENERGY STORAGE EQUIPMENT/USES 
Heat storage equipment and application (Patent), 3:14955 
THERMAL GRAVIMETRIC ANALYSIS/BALANCES 
Study of coal reactivities. Annual report, June 1, 1976-May 31, 
1977, 3:13645 (FE-2368-4) 
THERMAL INSULATION 
Heat insulating plates (Patent), 3:14954 
Home winterization for poor elderly: a model of value 
clarification in the energy crisis, 3:15077 
THERMAL INSULATION/FABRICATION 
Thermal insulation material with high temperature resistance 
(Patent), 3:15293 
Thermal insulation material based on mineral wool made from 
power station ash, 3:13744 
THERMAL INSULATION/INSTALLATION 
Outdoor thermal insulation as a facade, 3:15294 
THERMAL INSULATION/MECHANICAL PROPERTIES 
Thermal insulation material based on mineral wool made from 
power station ash, 3:13744 
THERMAL INSULATION/PERFORMANCE 
Foam plastics save energy. Less lost heat, 3:15303 
THERMAL POLLUTION 
(Environmental temperature rise due to waste heat disposal) 
THERMAL POLLUTION/BIOLOGICAL EFFECTS 
Mass mortalities of adult salmon, Salmo salar, in the R. Wye, 1976, 
3:15999 
THERMAL POLLUTION/ECONOMIC IMPACT 
Economic impact study of proposed thermal discharge standard 
for Lake Newton. Final report, 3:14541 (PB-269251) 
THERMAL POLLUTION/ENVIRONMENTAL IMPACTS 
Economic impact study of proposed thermal discharge standard 
for Lake Newton. Final report, 3:14541 (PB-269251) 
THERMAL POWER PLANTS/BOILER FUEL 
Resource recovery from solid waste: the story of Union Electric’s 
solid-waste utilization system, 3:15375 
Use of community refuse for boiler fuel, 3:14478 
THERMAL POWER PLANTS/BOILERS 
Operational chemical cleaning of a once-through boiler, secondary 
superheater, and reheater, 3:14517 
THERMAL POWER PLANTS/CLOSED-CYCLE COOLING 
SYSTEMS 
Effects of nozzle performance on spray ponds, 3:14472 
Spray cooling: a review of thermal performance models, 3:14474 
Spray energy release ae approach to analyzing spray system 
performance, 3:14471 
System considerations in spray cooling and evaporation, 3:14462 
Thermal performance of spray-cooling systems, 3:14473 
THERMAL POWER PLANTS/CO-GENERATION 
Hot water storage in connection with heat and power coupling, 
3:14524 
THERMAL POWER PLANTS/COOLING SYSTEMS 
Advanced techniques minimize wet-dry tower costs and water 
consumption, 3:14467 
THERMAL POWER PLANTS/COOLING TOWERS 
Cooling tower effluent reduction by electrodialysis, 3:14470 
Designing and investigating cooling towers and heat extraction 
me with different types of cooling towers, 3:14463 (ORNL- 
tr-4481) 
Noise prediction techniques for siting large natural-draft and 
mechanical-draft cooling towers, 3:14466 
THERMAL POWER PLANTS/CORROSION 
Condenser experience on salt water, 3:14491 
THERMAL POWER PLANTS/ECONOMIZERS 
Operational chemical cleaning of a once-through boiler, secondary 
superheater, and reheater, 3:14517 
THERMAL POWER PLANTS/FEEDWATER 


Water treatment for a large power station in West Germany, 
3:14516 





THERMAL POWER PLANTS/GAS TURBINES 


THERMAL POWER PLANTS/GAS TURBINES 
First 70 MW Letchworth gas turbine set to be commissioned in 
May, 3:14490 
Stationary power station (Patent), 3:14522 
THERMAL POWER PLANTS/OFF-PEAK ENERGY STORAGE 
er a storage in connection with heat and power coupling, 
1452 
THERMAL POWER PLANTS/OFFSHORE SITES 
Generation of electric power using marginal offshore natural gas 
fields, 3:14449 
THERMAL POWER PLANTS/OPERATION 
Conservation of plant installations at the Gersteinwerk power 
plant, 3:14455 
Prediction of creep fatigue damage in major steam generator 
components, 3:14508 
THERMAL POWER PLANTS/REFUSE DERIVED FUELS 
Thermal processes - power generation from waste, 3:14219 
THERMAL POWER PLANTS/RELIABILITY 
Enhancing productivity through reliability assurance, 3:14457 
THERMAL POWER PLANTS/SITE SELECTION 
Modern techniques for site evaluation, 3:14563 
Power Plant Siting, 3:14564 
“= — from the point of view of the energy economy, 
| 
THERMAL POWER PLANTS/STEAM GENERATORS 
Contamination prevention of superheaters and reheaters during 
initial startup and operation, 3:14498 
Prediction of creep fatigue damage in major steam generator 
components, 3:14508 
THERMAL POWER PLANTS/SUPERHEATERS 
Contamination prevention of superheaters and reheaters during 
initial startup and operation, #214498 
Operational chemical cleaning of a once-through boiler, secondary 
rheater, and reheater, 3:14517 
THERMAL POWER PLANTS/THERMAL EFFLUENTS 
Economic impact study of proposed thermal discharge standard 
for Lake Newton. Final report, 3:14541 (PB-269251) 
Effects of nozzle performance on spray ponds, 3:14472 
Spray energy release (SER) approach to analyzing spray system 
rformance, 3:14471 
THERMAL POWER PLANTS/THERMODYNAMICS 
Equation of state and other properties of realistic materials in the 
vicinity of their critical points. Final report 1 January 1972-31 
December 1976, 3:14475 (AD-A-043096) 
THERMAL POWER PLANTS/WASTE HEAT 
Project of a heating and ventilating system for experimental- 
industrial large greenhouses heated with thermal ae plant 
and nuclear power plant waste heat, 3:14526 (ORNL-tr-4485) 
Use of waste heat from thermal electric power plants and nuclear 
wer plants to heat greenhouses, 3:14527 (ORNL-tr-4483) 
THERMAL POWER PLANTS/WASTE WATER 
ae treatment for a large power station in West Germany, 
1451 
THERMAL RADIATION/ABSORPTION 
Absorption of thermal radiation by layers of condensed gases, 
3:16117 (LA-tr-77-59) 
THERMAL SHOCK/BIOLOGICAL EFFECTS 
Hypoxial death inferred from thermally induced injuries at upper 
lethal ow gy in the banded killifish, Fundulus diaphanus 
(LeSueur), 3:1600 
THERMAL WATERS/ BIOLOGICAL EFFECTS 
Reproductive biology of rainbow and brown trout in a 
geothermally heated stream: the Firehole River of Yellowstone 
National Park, 3:16009 
THERMAL WATERS/CHEMICAL COMPOSITION 
Distribution and migration of arsenic and antimony in the acid 
thermal water system, 3:14384 
Geochemical studies at four northern Nevada hot spring areas 
(Kyle Hot Springs, Leach Hot Springs, Buffalo Hot Springs, 
and Beowave Hot Springs), 3:14382 (LBL-6808) 
Mercury contents in Hot Springs, Hakone Volcano, 3:14385 
THERMAL WATERS/HEAT LOSSES 
Relationship between the distributions of the rates of heat 
discharge by hot water and the basemental rocks in Green Tuff 
Region (Cenozoic Volcanotectonic Province in Japan), 3:14362 
THERMAL WATERS/TEMPERATURE MONITORING 
Continuous observation of temperature and water-level in Hakone 
Volcano, 1975, 3:14381 
THERMOCOUPLES/DESIGN 
Thermocouple construction for temperature measurements inside 
coke ovens, 3:13600 
THERMODYNAMIC CYCLES 
See also RANKINE CYCLE 
STIRLING CYCLE 
Scheme and upper temperature selections for the low-temperature 
type of a high-power NPP with a fast reactor and dissociating 
coolant, 3:14613 
THERMOELECTRIC GENERATORS/ PERFORMANCE 
Nuclear battery hybrid configuration study, 3:14168 
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THERMOELECTRIC GENERATORS/PERFORMANCE 
TESTING 
Investigation of energy parameters of low-temperature ring 
thermopiles, 3:15243 
THERMOELECTRIC GENERATORS/RESEARCH 
PROGRAMS 
Radioisotope power sources in the terrestrial and marine 
environment, 3:14170 
THERMONUCLEAR DEVICES 
See also BASEBALL DEVICES 
MIGMA DEVICES 
ORMAK DEVICES 
TOKAMAK DEVICES 
THERMONUCLEAR DEVICES/RESEARCH PROGRAMS 
Annual report and account of the Japan Atomic Energy Research 
Institute, for fiscal 1975, 3:14609 
THERMONUCLEAR FUELS/COMPUTER CALCULATIONS 


Simulations of intermediate density laser fusion targets: recent 
progress in design and analysis, 3:16297 (UCRL-80005) 
THERMONUCLEAR FUELS/DESIGN 
Laser fusion: theory, experiments, and target design, 3:16290 (LA- 
6834-PR) 
Simulations of intermediate density laser fusion targets: recent 


progress in design and analysis, 3:16297 (UCRL-80005) 
THERMONUCLEAR FUELS/FABRICATION 
Laser fusion target fabrication, 3:14158 (LA-6834-PR) 
Selection, characterization, and coating of laser-fusion targets, 
3:14157 (LA-6850-5) 
THERMONUCLEAR FUELS/LASER IMPLOSIONS 
Structured pellet design for laser fusion: a numerical determination 
of the optimum mass ratio, 3:16292 (LA-6986-MS) 
THERMONUCLEAR FUELS/PERFORMANCE 
Simulations of intermediate density laser fusion targets: recent 
progress in design and analysis, 3:16297 (UCRL-80005) 
THERMONUCLEAR FUELS/SHAPE 
Structured pellet design for laser fusion: a numerical determination 
of the optimum mass ratio, 3:16292 (LA-6986-MS) 
THERMONUCLEAR IGNITION/COMPUTER CALCULATIONS 
Burn stability in a reversed field pinch, 3:16202 (COO-2218-90) 
THERMONUCLEAR REACTOR COOLING SYSTEMS 
Lithium as a blanket coolant, 3:16262 (CONF-771029-72) 
THERMONUCLEAR REACTOR COOLING SYSTEMS/ 
HYDRAULICS 
Thermal and hydraulic analyses of TFTR cooling water system 
and magnetic field coils, 3:16263 (WFPS-TME-014) 
THERMONUCLEAR REACTOR COOLING SYSTEMS/ 
PERFORMANCE 
Mechanical and thermal design of a gas-cooled fusion blanket 
module, 3:16235 (GA-A-14671) 
THERMONUCLEAR REACTOR COOLING SYSTEMS/ 
THERMODYNAMIC PROPERTIES 
Thermal and hydraulic analyses of TFTR cooling water system 
and magnetic field coils, 3:16263 (WFPS-TME-014) 
ONUCLEAR REACTOR MATERIALS/EROSION 
Fusion: first wall problems, 3:15431 
THERMONUCLEAR REACTOR MATERIALS/PHYSICAL 
RADIATION EFFECTS 
Effect of hydrogen (deuterium) on properties of fusion power 
reactor first wall alloys, 3:16302 (COO-4393-01) 
— insulators for magnetically confined fusion reactors, 
1 
Fusion: first wall problems, 3:15431 
Neutronics and radiation damage calculations for fusion reactors, 
3:16300 (CONF-77 1036-4) 
—— effects in structural materials for fusion reactors, 
THERMONUCLEAR REACTOR MATERIALS/REVIEWS 
Materials requirements for fusion power, 3:15430 
Tritium-related materials problems in fusion reactors, 3:14159 
THERMONUCLEAR REACTOR WALLS 
See also FIRST WALL 
THERMONUCLEAR REACTOR WALLS/WALL LOADING 
Neutron wall loading characteristics of a doublet reactor, 3:16234 
(GA-A-14632) 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are discussed.) 
See also LASER FUSION REACTORS 
MAGNETIC MIRROR TYPE REACTORS 
THERMONUCLEAR REACTOR WALLS 
TOKAMAK TYPE REACTORS 
THERMONUCLEAR REACTORS/BEAM FOCUSING 
MAGNETS 
Advanced-fueled fusion reactors suitable for direct energy 
conversion. Fourth quarterly progress report: October 1976- 
December 1976 and first quarterly progress report: January 
1977-March 1977, 3:16288 (UCRL-50039-77-1) 
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THERMONUCLEAR REACTORS/BEAM TRANSPORT 
Propagation of a heavy ion beam in gas-filled reactor, 3:16199 
(UCRL-80320) 
THERMONUCLEAR REACTORS/BIBLIOGRAPHIES 
Technology index for plasmaphysics research and fusion reactors. 
Volume 11, No. 10, 1977. Bibliography, author index, subject 
index, appendix, 3:16185 
THERMONUCLEAR REACTORS/COMMERCIALIZATION 
Fusion power: status and options, 3:15096 (EPRI-ER-510-SR) 
THERMONUCLEAR REACTORS/CRYOPUMPS 
Cryosorption pumping of deuterium by MS-5A at temperatures 
py Be K for fusion reactor applications, 3:16301 (CONF- 
1 
THERMONUCLEAR REACTORS/DIRECT ENERGY 
CONVERTERS 
Advanced-fueled fusion reactors suitable for direct energy 
conversion. Fourth quarterly progress report: October 1976- 
December 1976 and first quarterly progress report: January 
1977-March 1977, 3:16288 (UCRL-50039-77-1) 
THERMONUCLEAR REACTORS/DRIFT INSTABILITY 
Plasma neutral gas interaction effects on the stability of drift 
modes, 3:16215 (N-77-25977) 
THERMONUCLEAR REACTORS/PLASMA BEAM 
INJECTION 
Fueling by coaxial plasma guns, 3:16276 (LA-UR-77-2533) 
THERMONUCLEAR REACTORS/POWER GENERATION 
Fusion power: status and options, 3:15096 (EPRI-ER-510-SR) 
THERMONUCLEAR REACTORS/RESEARCH PROGRAMS 
Pacific Northwest Laboratory report on fusion energy research, 
January 1977-March 1977, 3:16222 (BNWL-1939-7) 
THERMONUCLEAR REACTORS/REVIEWS 
Fusion power: status and options, 3:15096 (EPRI-ER-510-SR) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THIOCYANATES/CHEMICAL REACTIONS 
Oxidizing thiocyanates in aqueous solution with ozone, 3:15569 
THIOETHERS 
See SULFIDES 
THORIUM 
Thorium utilization reexamined, 3:14703 
THORIUM/ABUNDANCE 
Heat generation in the Coast Range Complex and other areas of 
British Columbia, 3:14366 
THORIUM/CHEMICAL ANALYSIS 
Heat generation in the Coast Range Complex and other areas of 
British Columbia, 3:14366 
THORIUM/REMOVAL 
— fuels from coal by the Battelle hydrothermal coal process, 
13613 
THORIUM 228/GAMMA SPECTROSCOPY 
Concentration of radium-226 and thorium-228 in Soviet-made 
phosphorus fertilizers, 3:15553 (ORNL-tr-4498) 
YMOCYTES/BIOLOGICAL RADIATION EFFECTS 
Studies of erythroid inductive microenvironment in vitro (X 
radiation, mice, rats), 3:15991 
THYMOCYTES/CELL PROLIFERATION 
Differences in lifespan and rate of turnover between 
phytohemagglutinin responsive cells of the bone marrow and of 
— lymphoid organs (Mice), 3:16011 (RLO/2225/T16- 


THYMOCYTES/IMMUNE REACTIONS 
Effects of a cell-free helper factor(s) on the kinetics of T-cell 
responses to histocompatibility antigens, 3:15949 
THYMOCYTES/ KINETICS 
Effects of a cell-free helper factor(s) on the kinetics of T-cell 
responses to histocompatibility antigens, 3:15949 
THYRISTORS/PHYSICAL RADIATION EFFECTS 
ee of y irradiation on dynamic characteristics of thyristors, 
1582 


TIDAL POWER 
Device for taking off energy from running water (Patent), 3:14439 
TIDAL POWER/ENERGY CONVERSION 
Possibilities of opening up new non-nuclear and non-fossil energy 
sources, 3:15227 
TIDAL POWER PLANTS/REVIEWS 
Offshore and underground power plants, 3:14961 
TIN/CREEP 
Transition from Nabarro-Herring to Harper-Dorn creep at low 
stress levels, 3:15485 
TIN/X-RAY FLUORESCENCE ANALYSIS 
Comparison of minimum detectable limits among x-ray 
spectrometers, 3:15868 
TIN ALLOYS/CREEP 
Transition from Nabarro-Herring to Harper-Dorn creep at low 
stress levels, 3:15485 
TIN ALLOYS/CRITICAL CURRENT 
Critical current changes and fatigue damage after 4.2 K strain 
cycling of superconducting composites, 3:15488 


TOBACCO SMOKES/CARCINOGENESIS 


J/sub c/ changes after neutron irradiation of Nb3Sn at 8 K, 
3:15489 
TIN ALLOYS/CRYSTAL STRUCTURE 
Crystal structures of ternary compounds in the systems Ti(V)- 
Fe(Co,Ni)-Sn(Sb), 3:15454 (SAND-77-6019) 
TIN ALLOYS/INTERNAL FRICTION 
Thermally activated dislocation motion including inertial effects in 
solid solutions, 3:16170 (COO-1198-1182) 
TIN ALLOYS/MECHANICAL PROPERTIES 
Mechanical behavior and stress effects in hard superconductors: a 
review, 3:15481 (ORNL/TM-5857) 
TIN ALLOYS/PHYSICAL RADIATION EFFECTS 
J/sub c/ changes after neutron irradiation of NbsSn at 8 K, 
3:15489 
TIN ALLOYS/SUPERCONDUCTIVITY 
Mechanical behavior and stress effects in hard superconductors: a 
review, 3:15481 (ORNL/TM-5857) 
TIN ALLOYS/THERMAL EXPANSION 
Thermal expansivity of NbsGe (NbsSn), 3:15483 
TIN COMPLEXES/CHEMICAL PREPARATION 
Moessbauer studies of complexes of Sn(NCS), and Snl, with 
organic ligands, 3:15564 
TIN COMPLEXES/MOESSBAUER EFFECT 
Moessbauer studies of complexes of Sn(NCS),; and Snl, with 
organic ligands, 3:15564 
TITANIUM/DIFFUSION WELDING 
Diffusion bonding (a bibliography with abstracts). Report for 
1964-Aug 77, 3:15436 (NTIS/PS-77/0776) 
TITANIUM/GAS WELDING 
Inert gas welding (citations from the ntis data base). Report for 
1964-aug 77, 3:15435 (NTIS/PS-77/0766) 
TITANIUM/PHYSICAL RADIATION EFFECTS 
Neutronics and radiation damage calculations for fusion reactors, 
3:16300 (CONF-771036-4) 
TITANIUM/TARGETS 
Deuterated titanium targets on thin backings, 3:15793 (LA-6850-5) 
TITANIUM ALLOYS 
See also ALLOY-A-286 
INCONEL X750 
TITANIUM ALLOYS/CREEP 
Creep and creep-rupture behavior of vanadium based alloys, 
3:15470 (EURFNR-1449) 
TITANIUM ALLOYS/CRITICAL CURRENT 
Critical current changes and fatigue damage after 4.2 K strain 
cycling of superconducting composites, 3:15488 
TITANIUM ALLOYS/CRYSTAL STRUCTURE 
Crystal structures of ternary compounds in the systems Ti(V)- 
Fe(Co,Ni)-Sn(Sb), 3:15454 (SAND-77-6019 
TITANIUM ALLOYS/ELECTROCHEMICAL CORROSION 
Electrochemical studies of uranium alloy corrosion, 3:15503 
Electrochemical behavior of some binary and polynary uranium 
alloys, 3:15504 
TITANIUM ALLOYS/MECHANICAL PROPERTIES 
Mechanical behavior and stress effects in hard superconductors: a 
review, 3:15481 (ORNL/TM-5857) 
TITANIUM ALLOYS/STRESS CORROSION 
Stress corrosion cracking of lean uranium alloys, 3:15502 
TITANIUM ALLOYS/SUPERCONDUCTIVITY 
Mechanical behavior and stress effects in hard superconductors: a 
review, 3:15481 (ORNL/TM-5857) 
Study of phase transformations and superconductivity. Final 
technical report, 3:15482 (RLO/2225/T 13-26) 
TITANIUM HYDRIDES/CHEMICAL REACTION KINETICS 
Thermal analysis and kinetics of the TiH/sub x//KCIO, system, 
3:15557 (MLM-2477(OP)) 
TITANIUM HYDRIDES/THERMAL ANALYSIS 
Thermal analysis and kinetics of the TiH/sub x//K CIO, system, 
3:15557 (MLM-2477(OP)) 
TMX DEVICES/DESIGN 
System design for the new TMX machine, 3:16231 (UCRL-79749) 
TMX DEVICES/ENERGY STORAGE 
Tradeoffs in capacitor bank design, 3:16260 (UCRL-79686) 
TMX DEVICES/NEUTRAL BEAM SOURCES 
Fast-scan, beam-profile monitor, 3:16279 (UCRL-79680) 
TMX DEVICES/PLASMA DIAGNOSTICS 
Versatile real-time interferometer phase-detection system using 
high-speed digital techniques, 3:16195 (UCRL-79613) 
TMX DEVICES/POWER SUPPLIES 
40-kV, 25-ms neutral-beam power supply for TMX, 3:16261 
(UCRL-79687) 
TOBACCO SMOKES/BIOLOGICAL EFFECTS 
Evaluation of carbon monoxide in blood samples from the second 
health and nutrition survey. Progress report No. 1, 3:15908 
(COO-4023-1) 
TOBACCO SMOKES/CARCINOGENESIS 
Epidemiology of bladder cancer. A second look, 3:15966 
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TOKAI-2 REACTOR/CONTAINMENT SHELLS 
Design and fabrication of MARK-II type reactor primary 
containment vessel for Tokai No.2 power station of Japan 
Atomic Power Co., 3:14926 
TOKAMAK DEVICES 
See also ALCATOR DEVICE 
DOUBLET-3 DEVICE 
PLT DEVICES 
TFTR DEVICE 
TOKAMAK DEVICES/EDDY CURRENTS 
Perturbation-polynomial expansion formulation of 3-D eddy 
current problems, 3:16241 (CONF-771029-71) 
TOKAMAK DEVICES/SUPERCONDUCTING MAGNETS 
Development of large superconducting magnets for fusion 
reactors, 3:16247 (CONF-771056-2) 
TOKAMAK DEVICES/TRAPPED-PARTICLE INSTABILITY 
Trapped electron instability in tokamaks: analytic solutions of the 
two-dimensional eigenvalue problem, 3:16216 (ORNL/TM- 
5970) 
TOKAMAK TYPE REACTORS/CHARGED-PARTICLE 
TRANSPORT 
Anomalous alpha particle transport in thermonuclear tokamak 
plasma, 3:16203 (ORNL/TM-6027) 
TOKAMAK TYPE REACTORS/DESIGN 
Engineering problems and design features of an ignition test 
reactor, 3:16228 (GA-A-14650) 
TOKAMAK TYPE REACTORS/DRIFT INSTABILITY 
Improved eigenvalue equations for the collisionless drift instability 
in tokamaks, 3:16211 (CONF-771136-4) 
TOKAMAK TYPE REACTORS/ECONOMIC DEVELOPMENT 
Economic evaluation of tokamak power plants, 3:16224 (CONF- 
771056-3) 
TOKAMAK TYPE REACTORS/EDDY CURRENTS 
Perturbation-polynomial expansion formulation of 3-D eddy 
current problems, 3:16243 (CONF-771029-89) 
TOKAMAK TYPE REACTORS/MAGNET COILS 
Preliminary structural analysis of the toroidal field coils for T- 
10M, 3:16237 (CONF-771029-60) 
TOKAMAK TYPE REACTORS/NEUTRAL ATOM BEAM 
INJECTION 
Beam penetration: theory and predictions, 3:16273 (CONF- 
771129-2) 
Effects of fueling profiles on plasma transport, 3:16275 (CONF- 
771129-5) 
Neutral beam injection experiments at ORNL: fueling aspects, 
3:16274 (CONF-771 129-4) 
TOKAMAK TYPE REACTORS/PLANNING 
Engineering features of an upgradable ignition test reactor, 
3:16227 (GA-A-14633) 
TNS design space exploration has brought us a large step closer to 
realizable reactor, 3:16223 (CONF-771056-1) 
TOKAMAK TYPE REACTORS/REACTOR FUELING 
Beam penetration: theory and predictions, 3:16273 (CONF- 
771129-2) 
Effects of fueling profiles on plasma transport, 3:16275 (CONF- 
771129-5) 
Neutral beam injection experiments at ORNL: fueling aspects, 
3:16274 (CONF-771 129-4) 
TOKAMAK TYPE REACTORS/RESEARCH PROGRAMS 
bi (Tritium facility design analysis), 3:16287 (ANL/ 
TOKAMAK TYPE REACTORS/REVIEWS 
Comprehensive over-view of the tokamak research program, 
3:16225 (CONF-771120-5) 
TOKAMAK TYPE REACTORS/SUPERCONDUCTING 
MAGNETS 
General Atomic’s superconducting toroidal field coil concept, 
3:16248 (GA-A-14572) 
TOKAMAK TYPE REACTORS/THERMONUCLEAR 
IGNITION 
a of fueling profiles on plasma transport, 3:16275 (CONF- 
1129-5) 
TOKAMAK TYPE REACTORS/TRANSPORT THEORY 
Effects of fueling profiles on plasma transport, 3:16275 (CONF- 
771129-5) 
Multigroup calculations of low energy neutral transport in 
tokamak plasmas, 3:16204 (PPPL-1384) 
TOKYO-3 REACTOR 
See FUKUSHIMA-3 REACTOR 
TOMOGRAPHY 
Detectability in the presence of computed tomographic 
reconstruction noise, 3:15985 (LA-UR-77-2080) 
TOMOGRAPHY/RECOMMENDATIONS 
Planning guidelines for computerized transaxial tomography (CT), 
3:15964 (HR P-0016331) 
TOPOGRAPHY/STABILITY 
Microseismic detection of landslides, 3:15709 
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TOPOLOGICAL MAPPING/CALCULATION METHODS 
Areal mapping of arbitrary plane regions onto rectangular meshes 
(For setting up hydrodynamics calculations), 3:16323 (UCID- 
17415(Rev.1)) 
TOPPING CYCLES/DESIGN 
Coal technology program. Progress report, May 1977, 3:13653 
(ORNL/TM-5980) 
TOPPING CYCLES/FEASIBILITY STUDIES 
Analysis of alkali metal boiler for fluidized bed applications, 
3:14476 (ORNL/TM-6016) 
TOPPING CYCLES/WORKING FLUIDS 
Coal technology program. Progress report, September 1977, 
3:13654 (ORNL/TM-6104) 
TOROIDAL PINCH DEVICES/PLASMA CONFINEMENT 
Extrap concept, 3:16188 (N-77-25971) 
TOROIDAL EW PINCH DEVICES/PLASMA INSTABILITY 
Macroscopic oscillation and deformation of the plasma in SPICA, 
3:16214 (N-77-25975) 
TOTAL ENERGY SYSTEMS 
See also MIUS 
TOTAL ENERGY SYSTEMS/DESIGN 
Design guidelines for energy conserving systems. Final report, 
3:15264 (PB-268989) 
TOTAL ENERGY SYSTEMS/ECONOMICS 
On-site generation of electricity: an idea whose time has come, 
3:15113 
TOTAL ENERGY SYSTEMS/ENERGY EFFICIENCY 
On-site generation of electricity: an idea whose time has come, 
3:15113 
TOTAL ENERGY SYSTEMS/POWER TRANSMISSION 
Transmission and distribution cost data for use in community total 
energy system analysis with Fort Knox, Kentucky as an 
example. Final report June 1976-May 1977, 3:14566 (AD-A- 
042850 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOWER FOCUS POWER PLANTS/DESIGN 
Recommendations for the conceptual design of the Barstow, 
California, solar central receiver pilot plant. Executive 
summary, 3:14279 (SAND-77-8035) 
TOWER FOCUS POWER PLANTS/HELIOSTATS 
Modal analysis of the first production design heliostat used at the 
Solar Thermal Test Facility (STTF), 3:14278 (SAND-77-1393) 
TOWER FOCUS POWER PLANTS/PILOT PLANTS 
Recommendations for the conceptual design of the Barstow, 
California, solar central receiver pilot plant. Executive 
summary, 3:14279 (SAND-77-8035) 
TOWER FOCUS POWER PLANTS/TEST FACILITIES 
Modal analysis of the first production design heliostat used at the 
Solar Thermal Test Facility (STTF), 3:14278 (SAND-77-1393) 
TOWN GAS/SAFETY 
Safety in the domestic gas supply, 3:13975 
TOXIC MATERIALS 
See also TOXINS 
TOXIC MATERIALS/ENERGY SOURCES 
Hazardous wastes and energy recovery, 3:15233 
TOXIC MATERIALS/WASTE PROCESSING 
Method and apparatus for the treatment of radioactive or toxic 
waste waters (Patent), 3:14089 
TOXINS 
See also HAZARDOUS MATERIALS 
TOXINS/BIOLOGICAL ACCUMULATION 
Diffusional transport of toxic materials in membranes studied by 
‘fluorescence spectroscopy, 3:15934 
TOXINS/BIOLOGICAL EFFECTS 
Toxic chemicals as probes of nerve membrane function, 3:15930 
TOXINS/MOLECULAR STRUCTURE 
Structural studies of naturally occurring toxicogenic compounds, 
3:15917 (IS-T-757) 
TOXINS/STEREOCHEMISTRY 
Structural studies of naturally occurring toxicogenic compounds, 
3:15917 (IS-T-757) 
TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRAINING 
See EDUCATION 
TRAINS 
See also ELECTRIC RAILWAYS 
LEVITATED TRAINS 
TRAINS/DATA COMPILATION 
Characteristics of transportation modes, 3:15120 (ORNL-5320) 
TRAINS/ELECTRICAL EQUIPMENT 
Arrangements for the energy supply of AC consumers from DC 
or AC networks of different voltage and/or frequencies 
(Patent), 3:15403 
TRAINS/HYDROGEN STORAGE 
Hydrogen production, storage, and conversion for electric utility 
and transportation applications, 3:14186 
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TRAINS/PERFORMANCE 
High-speed railway traffic of Japan successful but jeopardized by 
new problems, 3:15388 
TRAINS/SERVICE LIFE 
No averages, please, 3:13829 
TRANSALASKA PIPELINE 
See ALASKA OIL PIPELINE 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (MASS) 
See MASS TRANSFER 
TRANSFORMERS/CONTAINERS 
Materials for transformer tanks, 3:14581 
TRANSFORMERS/SAFETY 

Surge-suppressing resistors applied to 345- and 500-kV disconnect 

switches, 3:14587 
TRANSFUSIONS/BIOLOGICAL EFFECTS 

In vivo colony forming unit population sizes in hypertransfused 

SI/SI/sup d/ mice, 3:15939 
TRANSITION ELEMENT COMPOUNDS/CHEMICAL 

REACTIONS 

Reactions of organo-metallic compounds of transition metals with 
nitrogen and carbon dioxide, 3:15571 (RFP-Trans-228) 

TRANSITION ELEMENT COMPOUNDS/CRYSTAL 

STRUCTURE 

Crystal chemistry of ternary sulfur and selenium compounds of 
low valence molybdenum. Ph.D. thesis. Rennes Univ., France, 
3:15533 (N-77-17900) 

TRANSITION ELEMENT COMPOUNDS/ELECTRIC 

CONDUCTIVITY 

Crystal chemistry of ternary sulfur and selenium compounds of 
low valence molybdenum. Ph.D. thesis. Rennes Univ., France, 
3:15533 (N-77-17900) 

TRANSITION ELEMENT COMPOUNDS/MAGNETIC 

SUSCEPTIBILITY 

Crystal chemistry of ternary sulfur and selenium compounds of 
low valence molybdenum. Ph.D. thesis. Rennes Univ., France, 
3:15533 (N-77-17900) 

TRANSPLANTS/BIOLOGICAL RADIATION EFFECTS 

Bone marrow transplantation immunology (°°Sr, lethal 

irradiation), 3:15992 
TRANSPLANTS/IMMUNOLOGY 
Bone marrow transplantation immunology (**Sr, lethal 
irradiation), 3:15992 
TRANSPLUTONIUM ELEMENTS 
See also AMERICIUM 
TRANSPLUTONIUM ELEMENTS/CRYSTAL STRUCTURE 
Chemical identification and phase analysis of transplutonium 
elements and compounds via x-ray powder diffraction, 3:15566 
TRANSPORTATION SECTOR/DEMAND FACTORS 
Transportation demand, 3:15119 (ORNL-5320) 
TRANSPORTATION SECTOR/ENERGY CONSERVATION 

Characteristics of transportation modes, 3:15120 (ORNL-5320) 

Energy characteristics, 3:15115 (ORNL-5320) 

Energy supply, 3:15118 (ORNL-5320) 

Government impacts, 3:15117 (ORNL-5320) 

Projections, 3:15116 (ORNL-5320) 

Transportation energy conservation data book: edition 2, 3:15114 
(ORNL-5320) 

Transportation demand, 3:15119 (ORNL-5320) 

TRANSPORTATION SECTOR/ENERGY CONSUMPTION 

Energy characteristics, 3:15115 (ORNL-5320) 

Transportation energy conservation data book: edition 2, 3:15114 
(ORNL-5320) 

TRANSPORTATION SECTOR/ENERGY DEMAND 

Projections, 3:15116 (OQRNL-5320) 

TRANSPORTATION SECTOR/ENERGY SUPPLIES 

Energy supply, 3:15118 (ORNL-5320) 

TRANSPORTATION SECTOR/ENVIRONMENTAL IMPACTS 

Transportation and the environment, 3:15081 

TRANSPORTATION SECTOR/FORECASTING 

Projections, 3:15116 (ORNL-5320) 

Transportation in America’s future: potentials for the next half 
century. Part 1. Societal context. Final report, 3:15133 (PB- 
270467) 

TRANSPORTATION SECTOR/FUELS 

ye! supply, 3:15118 (ORNL-5320) 

TRANSPORTATION SECTOR/GOVERNMENT POLICIES 

Government impacts, 3:15117 (ORNL-5320) 

TRANSPORTATION SECTOR/REGULATIONS 
Government impacts, 3:15117 (ORNL-5320) 
TRANSPORTATION SECTOR/STATISTICS 

Transportation demand, 3:15119 (ORNL-5320) 
TRANSPORTATION SYSTEMS 

See also RAPID TRANSIT SYSTEMS 

TRANSPORTATION SYSTEMS/DATA COMPILATION 

Characteristics of transportation modes, 3:15120 (ORNL-5320) 
TRANSPORTATION SYSTEMS/DEMAND FACTORS 

Transportation demand, 3:15119 (ORNL-5320) 


TRIGA-2-MUSASHI REACTOR/REACTOR 


TRANSPORTATION SYSTEMS/ECONOMICS 
Minimizing transportation cost with computerized routing, 


3:15330 
TRANSPORTATION SYSTEMS/ENERGY CONSERVATION 
Energy characteristics, 3:15115 (ORNL-5320) 
TRANSPORTATION SYSTEMS/ENERGY CONSUMPTION 
Energy characteristics, 3:15115 (ORNL-5320) 
Transportation energy conservation data book: edition 2, 3:15114 
(ORNL-5320) 
TRANSPORTATION SYSTEMS/ENERGY DEMAND 
Projections, 3:15116 (ORNL-5320) 
TRANSPORTATION SYSTEMS/FORECASTING 
Transportation in America’s future: potentials for the next half 
century. Part 2. Transportation forecasts. Final report, 3:15323 
(PB-270468) 
TRANSPORTATION SYSTEMS/FUELS 
Energy supply, 3:15118 (QRNL-5320) 
TRANSPORTATION SYSTEMS/GOVERNMENT POLICIES 
Government impacts, 3:15117 (ORNL-5320) 
TRANSPORTATION SYSTEMS/OPTIMIZATION 
Minimizing transportation cost with computerized routing, 
3:15330 
TRANSPORTATION SYSTEMS/PLANNING 
Transportation in America’s future: potentials for the next half 
century. Part 2. Transportation forecasts. Final report, 3:15323 
(PB-270468) 
TRANSPORTATION SYSTEMS/REGULATIONS 
Government impacts, 3:15117 (ORNL-5320) 
TRANSPORTATION SYSTEMS/SOCIO-ECONOMIC 
FACTORS 
Some studies of the temporal stability of person trip generation 
models, 3:15324 
Tourist traffic in small historic cities: analysis, strategies, and 
recommendations. Final technical report Jan 75-Apr 76, 3:15326 
(PB-269492) 
TRANSPORTATION SYSTEMS/STATISTICS 
Transportation energy conservation data book: edition 2, 3:15114 
(ORNL-5320) 
TRANSPORTATION SYSTEMS/TECHNOLOGY 
ASSESSMENT 
Projections, 3:15116 (ORNL-5320) 
TRANSURANIUM ELEMENTS 
See also NEPTUNIUM 
PLUTONIUM 
TRANSPLUTONIUM ELEMENTS 
TRANSURANIUM ELEMENTS/ENVIRONMENTAL 
TRANSPORT 
Biogeochemistry of Transuranics, Bikini. Annual progress report, 
26 February 1976-25 February 1977 (Pu and Am separation 
from large water volumes), 3:15906 (RLO-2225-T 18-20) 
TRANSURANIUM ELEMENTS/PACKAGING 
Status of ERDA TRU waste packaging study, 3:14061 (SAND- 
77-1178) 
TRANSURANIUM ELEMENTS/RADIOACTIVE WASTE 
MANAGEMENT 
TRU waste form and package criteria meeting, 3:14058 (SAND- 
77-1178) 
TRANSURANIUM ELEMENTS/WASTE TRANSPORTATION 
Transportation of transuranic wastes: the need for upgrading, 
3:14062 (SAND-77-1178) 
TRAPPED-PARTICLE INSTABILITY 
Effects of fueling profiles on plasma transport, 3:16275 (CONF- 
771129-5) 
TRAPPED-PARTICLE INSTABILITY/ANALYTICAL 
SOLUTION 
Trapped electron instability in tokamaks: analytic solutions of the 
two-dimensional eigenvalue problem, 3:16216 (ORNL/TM- 
5970) 
TRAPPED-PARTICLE INSTABILITY/INSTABILITY 
GROWTH RATES 
Integral formulation for the two-dimensional spatial structure of 
drift and trapped-electron modes, 3:16217 (PPPL-1387) 
TREES 
See also PINES 
TREES/ENERGY SOURCES 
Energy and materials from the forest biomass, 3:14263 
Renewable energy resource, 3:14264 
TREES/USES 
Energy and materials from the forest biomass, 3:14263 
TREMATODES 
Sudies on the population biology of two larval trematodes in the 
amphipod, Hyalella azteca, 3:15912 
TRIGA-2-MUSASHI REACTOR/IRRADIATION DEVICES 
Neutron irradiation facility of Musashi Institute of Technology 
Reactor (TRIGA-IJ) for medical purposes, 3:14874 
TRIGA-2-MUSASHI REACTOR/REACTOR EXPERIMENTAL 
FACILITIES 
Neutron irradiation facility of Musashi Institute of Technology 
Reactor (TRIGA-II) for medical purposes, 3:14874 





TRI-GAS PROCESS/PROCESS DEVELOPMENT UNITS 


——_ PROCESS/PROCESS DEVELOPMENT UNITS 
enerator research and development: TRI-GAS process. 
OBER report L-835. 72nd monthly progress report, August 1977, 
3:13630 (FE-1527-35) 
TRIPLET PARTICLES 
See QUARKS 
TRITICUM 
See WHEAT 
TRITIUM/BREEDING RATIO 
Nuclear performance calculations for the ELMO Bumpy Torus 
Reactor (EBTR) reference design, 3:16236 (ORNL/TM-6085) 
TRITIUM/DIFFUSION 
Evaluation on the disposal of radioactive wastes into the North 
Pacific, 3:14130 
Tritium-related materials problems in fusion reactors, 3:14159 
TRITIUM/MATERIALS HANDLING 
TNS project (Tritium facility design analysis), 3:16287 (ANL/ 
FPP-77-1 
TRITIUM/PRODUCTION 
Tritium-related materials problems in fusion reactors, 3:14159 
TRITIUM/RADIATION MONITORING 
Rapid evaluation of personnel tritium exposure, 3:15814 
TRITIUM/TRANSPORT 
Container for hydrogen isotopes (Patent), 3:15652 
TRITIUM TARGET/FABRICATION 
Preparation and characterization of **'Am and °H targets, 3:15434 
(CONF-771075-1) 
TROPICAL REGIONS/SOLAR ENERGY 
Solar energy utilization in tropical and subtropical areas, 3:14231 
TRUCKS/OPERATION 
Minimizing transportation cost with computerized routing, 


3:15330 
TRYPSIN/BIOLOGICAL EFFECTS 
Chemical and enzymatic modification of membrane proteins and 
anion transport in human red blood cells, 3:15928 
TSCHEBYSCHEFF APPROXIMATION 
See POLYNOMIALS 
TSUKUBA KEK SYNCHROTRON 
See KEK SYNCHROTRON 
TUBES (CONDUITS) 
See PIPES 
TUBULES/ION EXCHANGE 
Effect of p-chloromercuribenzoate (pCMB), quabain and 4- 
acetamido-4'iso-thiocyamatostilbene-2,2’-disulfonic acid (SITS) 
on proximal tubular transport processes, 3:15922 
TUBULES/PERMEABILITY 
Effect of p-chloromercuribenzoate (pCMB), quabain and 4- 
acetamido-4'iso-thiocyamatostilbene-2,2'-disulfonic acid (SITS) 
on proximal tubular transport processes, 3:15922 
TUFF/AGE ESTIMATION 
Fission-track age of the igneous rocks related to geothermal 
activities in Japan. II. Fission-track ages of the Hakkoda welded 
tuff, 3:14363 
TUMOR CELLS/CYTOLOGY 
Multiparameter flow cytometry applied toward diagnosis of 
cervical squamous cell carcinoma, 3:15935 (UCRL-79970) 
TUMOR CELLS/KINETICS 
E(AkR)-leukemia as murine model of human acute lymphoid 
leukemia for immunotherapy trials, 3:15950 
TUMORS 
See NEOPLASMS 
TUNGSTEN/OPTICAL PROPERTIES 
Calculating the optical characteristics of radiant-energy receivers 
in high-temperature research, 3:14280 
TUNGSTEN/SELF-DIFFUSION 
Anisotropy of surface self-diffusion in tungsten crystals, 3:15487 
TUNGSTEN/THERMAL CONDUCTIVITY 
Possibility of detecting phonon drag due to an electronic heat 
current, 3:15494 
TUNGSTEN/THERMAL DIFFUSIVITY 
Measurement of high thermal diffusivity values by a novel method 
on copper and tungsten, 3:15496 
TUNGSTEN OXIDES/CHEMICAL PREPARATION 
Application of tungsten oxides as cathodic reduction catalysts for 
electrochemical cells (Patent), 3:15252 
TUNNELS 
See also WIND TUNNELS 
TUNNELS/ELECTROMAGNETIC SURVEYS 
Tunnel finding using electromagnetic transmission from drill hole- 
to-drill hole, 3:16063 
TUNNELS/USES 
19th century tunnel for 20th century energy, 3:14594 
TURBINE BLADES/ABLATION 
Erosion problems of high-performance steam turbines, 3:14488 
TURBINE BLADES/COATINGS 
Thermal barrier coating on high temperature industrial gas turbine 
engines, 3:14480 (ERDA/NASA-0067/77/1) 
TURBINE BLADES/DESIGN 
Development of last-stage blades for large steam turbines, 3:14512 
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TURBINE BLADES/SEALS 
Development of a plasma-sprayed ceramic gas path seal for high 
pressure turbine applications. Final report, 2 Oct 1975-Dec 1976 
(Layered yttria-stabilized zirconia (ZrO2/metal(CoCrAlY) seal), 
3:15515 (N-77-25534) 
TURBINE BLADES/STRESSES 
Development of last-stage blades for large steam turbines, 3:14512 
ENERATORS/OPERATION 
a om turbine-generator unit operation, 3:14511 
TURBOGENERATORS/PERFO CE TESTING 
Stationary gas turbine-generator set acceptance testing 
procedures, methods, and instructions. Special sesett 3:14479 
{AD-A -043170) 
TURBOGENERATORS/QUALITY ASSURANCE 
—_— of design review in the heavy power plant industry, 
14814 
TURBOGENERATORS/STANDARDS 
Stationary gas turbine-generator set acceptance testing 
procedures, methods, and instructions. Special report, 3:14479 
(AD-A-043170) 
TURBOGENERATORS/SUPERCONDUCTING COILS 
Device for securing a superconductive exciter winding in the 
rotor of a turbogenerator (Patent), 3:15637 
TURBOGENERATORS/TESTING 
Experimental investigation of a 800 MW turbogenerator in 
asymmetrical operation, 3:14487 
TURBOJET ENGINES/AIR HEATERS 
Heat engine (Patent), 3:15704 
TURBOJET ENGINES/COMPARATIVE EVALUATIONS 
Characteristic jet engine parameters for project comparisons., 
3:15325 (N-76-24258) 
TURBOJET ENGINES/FUEL CONSUMPTION 
Characteristic jet engine parameters for project comparisons., 
3:15325 (N-76-24258) 
TURBOMOLECULAR PUMPS/PERFORMANCE 
Turbomolecular pump vacuum system for the Princeton Large 
Torus, 3:16304 (PPPL-1385) 
TURBULENT FLOW/CHEMICAL REACTIONS 
Experimental study of chemically reacting turbulent free shear 
layers. Quarterly report, December 1976-March 1977, 3:15603 
(FE-2446-2) 
TURBULENT FLOW/MEASURING METHODS 
Experimental study of chemically reacting turbulent free shear 
layers. Quarterly report, March 1977-June 1977, 3:15604 (FE- 
6-3 


244 
TWO-BODY PROBLEM/SCATTERING AMPLITUDES 
Relativistic eikonal expansion (Scalar-scalar theory), 3:16143 
(ORO-5126-19) 
TWO-STREAM INSTABILITY 
Stable propagation of an electron beam in gas, 3:16218 (UCRL- 
79886) 


U 


UAR 
See EGYPTIAN ARAB REPUBLIC 
UHV AC SYSTEMS/MECHANICAL TESTS 
Bonneville Power Administration's high-voltage and mechanical 
test facilities, 3:14586 
UHV AC SYSTEMS/PLANNING 
Three options for increasing long distance power transmission, 
3:14590 


UHV DC SYSTEMS/ECONOMICS 
General trends in the development of +-400 kV to +-1200 kV 
HVDC systems and areas of application, 3:14598 
UHV DC SYSTEMS/PLANNIN 
General trends in the development of +-400 kV to +-1200 kV 
HVDC systems and areas of application, 3:14598 
UJM 
See JET MODEL 
UKRAINIAN SSR/COAL MINING 
Situation and future prospects of coal supplies for Ukrainian 
carbonization plants, 3:13858 
UKRAINIAN SSR/ENERGY SUPPLIES 
Situation and future prospects of coal supplies for Ukrainian 
carbonization plants, 3:13858 
ULTRAHIGH-SPEED PHOTOGRAPHY/IMAGE CONVERTERS 
High-speed electron-optical image converters for studying laser 
radiation with picosecond and femtosecond time resolution, 
3:15825 (UCRL-Trans-11271) 
ULTRAHIGH-SPEED PHOTOGRAPHY/IMAGE 
PROCESSING 
Mathematical methods for processing images obtained in 
ultrahigh-speed electron-optical recording, 3:15826 (UCRL- 
Trans-11273) 
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UNCORRELATED-JET MODEL 
See JET MODEL 
UNDERGROUND HEAT DISTRIBUTION SYSTEMS 
See HEAT DISTRIBUTION SYSTEMS 
UNDERGROUND MINING 
See also LONGWALL MINING 
OIL SHALE MINING 
UNDERGROUND MINING/CEMENTS 
a parameter of cast concrete for mine supports, 
3:15708 


UNDERGROUND MINING/DRILLING EQUIPMENT 
Raise boring for bunkerage at Easington Colliery, 3:13778 
UNDERGROUND MINING/ECONOMICS 
New technological methods of working sloping strata by inclined 
terraces, 3:13795 
UNDERGROUND MINING/MINING EQUIPMENT 
Development of technical mining terminology in connection with 
progress in underground methods of developing coal deposits, 
3:13788 


Experience in mining with the combine PK-3r along a given 
contour, 3:13794 
Fully-mechanized road-heading using selective cut machines, 
3:13811 
Judging mining combines according to the dust factor, 3:13863 
Mining engineering, 3:13803 
Operational analysis using pithead data of baseplate ploughs and 
double-ended shearers, 3:13777 
Raise boring for bunkerage at Easington Colliery, 3:13778 
Remote control in USSR, 3:13806 
Terminology and classification of qualitative characteristics in 
coal mines, 3:13789 
UNDERGROUND MINING/SUPPORTS 
Future prospects of sprayed concrete in underground mining, 
3:13786 
Terminology and classification of qualitative characteristics in 
coal mines, 3:13789 
UNDERGROUND MINING/VENTILATION 
Terminology and classification of qualitative characteristics in 
coal mines, 3:13789 
UNDERGROUND NUCLEAR STATIONS/REVIEWS 
Offshore and underground power plants, 3:14961 
UNDERGROUND POWER TRANSMISSION/ECONOMICS 
Economics of underground distribution cables, 3:14573 
UNDERGROUND POWER TRANSMISSION/FEASIBILITY 
STUDIES 
19th century tunnel for 20th century energy, 3:14594 
UNDERGROUND SPACE 
See also MINES 
UNDERGROUND SPACE/USES 
Conservation of space and energy through use of the subsurface 
by planned excavation and conversion of mined areas, 3:15124 
UNILAC/BEAM INJECTION 
Unilac-injector, 3:15788 (AECL-5677) 
UNILAC/BEAM MONITORING 
Some aspects of the Unilac beam diagnostic system, 3:15778 
(AECL-5677) 
UNILAC/BEAM STRIPPERS 
Prestripper accelerator of the Unilac, 3:15742 (AECL-5677) 
Stripper-section of the Unilac, 3:15774 (AECL-5677) 
UNILAC/OPERATION 
Unilac, development and present status, 3:15736 (AECL-5677) 
UNION CARBIDE WASTE PROCESSING SYSTEM 
See PUROX PYROLYSIS PROCESS 
UNITED ARAB REPUBLIC 
See EGYPTIAN ARAB REPUBLIC 
UNITED KINGDOM/COAL MINES 
Association of experience for safety and efficiency, 3:13779 
Solsgirth World” record, 25,260 tons, 3:13809 
UNITED KINGDOM/ENERGY POLICY 
Stoking the fires of the save-it campaign, 3:15333 
UNITED KINGDOM/NUCLEAR POWER PLANTS 
Problems associated with the production and implementation of 
quality plans, 3:14606 
Two-reactor solution spells kiss of death for the SGHWR option, 
3:14604 
UNITED STATES OF AMERICA 
See USA 
URANIUM 
See also ENRICHED URANIUM 
URANIUM/ABUNDANCE 
Heat generation in the Coast Range Complex and other areas of 
British Columbia, 3:14366 
URANIUM/AVAILABILITY 
Uranium supply, 3:15104 
URANIUM/CHARGED-PARTICLE TRANSPORT 
Electron energy deposition in a multilayered carbon-uranium- 
carbon configuration and in semi-infinite uranium, 3:16165 
(SAND-77-1191) 


URANIUM BASE ALLOYS/CRYSTAL-PHASE 


URANIUM/CHARGES 
Uranium price formation. Final report, 3:14051 (EPRI-EA-498) 
URANIUM/CHEMICAL ANALYSIS 
Heat generation in the Coast Range Complex and other areas of 
British Columbia, 3:14366 
URANIUM/COLLISIONS 
Application of track detectors to the measurement of sputtering 
yields, 3:16105 
URANIUM/CORROSION 
Oxidation of uranium and uranium alloys, 3:15501 
URANIUM/DEMAND FACTORS 
Uranium supply, 3:15104 
URANIUM/ELECTROCHEMICAL CORROSION 
Electrochemical studies of uranium alloy corrosion, 3:15503 
ae behavior of some binary and polynary uranium 
alloys, 3:15504 
URANIUM/ GAS WELDING 
Inert gas welding (citations from the ntis data base). Report for 
1964-aug 77, 3:15435 (NTIS/PS-77/0766) 
URANIUM/LEACHING 
Randfontein establishing three production centres and two plants, 
3:14029 
URANIUM/OXIDATION 
Oxidation of uranium and uranium alloys, 3:15501 
URANIUM/POWDER METALLURGY 
Powder metallurgy processing of uranium alloys, 3:15444 
URANIUM/PRODUCTION 
In situ leaching of uranium, 3:14027 
Uranium price formation. Final report, 3:14051 (EPRI-EA-498) 
URANIUM/PROSPECTING 
Study of the applicability of *He/‘*He ratio for uranium 
prospecting. Final report, 3:14024 (GJBX-58-(77)) 
URANIUM/RADIOECOLOGICAL CONCENTRATION 
Isolation of hydrochemical anomalies in arid regions (Uranium 
content of ground water), 3:15883 (ORNL-tr-4456) 
URANIUM/SPATIAL DISTRIBUTION 
Effect of pyrocarbon coating premeability on uranium 
redistribution in high temperature gas-cooled reactor fuels, 
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3:140 
URANIUM/SPUTTERING 
Application of track detectors to the measurement of sputtering 
yields, 3:16105 
URANIUM 234 TARGET/NEUTRON REACTIONS 
HEDL evaluation of actinide cross sections for ENDF/B-V, 
3:16156 (HEDL-TME-77-54) 
URANIUM 235/SEPARATION NOZZLE METHOD 
Separation nozzle process for enrichment of uranium-235, 3:14034 
URANIUM 236 TARGET/NEUTRON REACTIONS 
HEDL evaluation of actinide cross sections for ENDF/B-V, 
3:16156 (HEDL-TME-77-54) 
URANIUM 238 TARGET/ARGON 40 REACTIONS 
Classical-limit S-matrix for heavy ion scattering (S matrix), 
3:16160 (LBL-5825) 
URANIUM 238 TARGET/NEUTRON REACTIONS 
Evaluated fast neutron cross sections of uranium-238 (0.045 to 20.0 
MeV), 3:16155 (ANL/NDM-32) 
URANIUM ALLOYS 
See also URANIUM BASE ALLOYS 
URANIUM ALLOYS/COMPRESSIBILITY 
Mechanical response of a porous uranium alloy, 3:15474 
URANIUM ALLOYS/CORROSION 
Oxidation of uranium and uranium alloys, 3:15501 
URANIUM ALLOYS/ELECTROCHEMICAL CORROSION 
Electrochemical studies of uranium alloy corrosion, 3:15503 
URANIUM ALLOYS/FERMI LEVEL 
Magnetoresistance of UIrs and UGes to 220 kG, 3:15484 
URANIUM ALLOYS/MAGNETORESISTANCE 
Magnetoresistance of UIrs and UGes to 220 kG, 3:15484 
URANIUM ALLOYS/MEETINGS 
Physical metallurgy of uranium alloys, 3:15443 
URANIUM ALLOYS/METALLURGY 
Physical metallurgy of uranium alloys, 3:15443 
Review of DREV uranium research, 3:15429 
URANIUM ALLOYS/OXIDATION 
Oxidation of uranium and uranium alloys, 3:15501 
URANIUM ALLOYS/POROSITY 
Mechanical response of a porous uranium alloy, 3:15474 
URANIUM ALLOYS/POWDER METALLURGY 
Powder metallurgy processing of uranium alloys, 3:15444 
URANIUM ALLOYS/REVIEWS 
Review of DREV uranium research, 3:15429 
URANIUM ALLOYS/STRESS CORROSION 
Stress corrosion cracking of lean uranium alloys, 3:15502 
URANIUM BASE ALLOYS/CORROSION RESISTANCE 
Influence of physio-chemical parameters on the mechanical 
properties of some isotropic uranium alloys, 3:15472 
URANIUM BASE ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Transformations in uranium base, 3:15453 





URANIUM BASE ALLOYS/ELECTROCHEMICAL 


URANIUM BASE ALLOYS/ELECTROCHEMICAL 
CORROSION 
Electrochemical behavior of some binary and polynary uranium 
alloys, 3:15504 
URANIUM BASE ALLOYS/HARDNESS 
Effects of rolling and heat treatment on the mechanical properties 
and structure of a U-2 Mo alloy produced by co-reduction, 


3:15445 
URANIUM BASE ALLOYS/MECHANICAL PROPERTIES 
Elastic, plastic, and strength properties of U-Nb and U-Nb-Zr 
alloys, 3:15471 
Polynary uranium alloys, 3:15473 
URANIUM BASE ALLOYS/ROLLING 
Effects of rolling and heat treatment on the mechanical properties 
and structure of a U-2 Mo alloy produced by co-reduction, 
:15445 


KS 
URANIUM BASE ALLOYS/TENSILE PROPERTIES 
Effects of rolling and heat treatment on the mechanical properties 
and structure of a U-2 Mo alloy produced by co-reduction, 
3:15445 
Influence of physio-chemical parameters on the mechanical 
properties of some isotropic uranium alloys, 3:15472 
URANIUM DEPOSITS/EXPLORATION 
NURE engineering report, Carson Sink, Nevada, borehole 
(National Uranium Resource Evaluation), 3:14023 (GJBX- 
49(77)) 
Uranium favorability of late Eocene through Pliocene rocks of the 
South Texas Coastal Plain, 3:14022 (GJBX-7(77)) 
Uranium favorability of the San Rafael Swell area, east-central 
Utah, 3:14025 (GJBX-72(77)) 
URANIUM DEPOSITS/INFORMATION SYSTEMS 
PLI Fortran programming for uranium data bases at LASL, 
3:16333 (LA-UR-77-2023) 
URANIUM DEPOSITS/RADIATION MONITORING 
Locating underground uranium deposits (Patent), 3:14026 
URANIUM DIOXIDE/CRYSTALLOGRAPHY 
Catalysis studies, 3:15600 (LA-7016-MS) 
URANIUM DIOXIDE/FABRICATION 
Reactor fuel in the form of mixed oxide particles and a method for 
manufacturing such mixed oxide particles (Patent), 3:14036 
URANIUM DIOXIDE/MICROSTRUCTURE 
Microstructure characterizaton of advanced oxide fuel (PuO2- 
UO,), 3:14721 (HEDL-SA-1171-FP) 
URANIUM DIOXIDE/THERMAL CONDUCTIVITY 
Analytical model for the measurement of UO: thermal 
conductivity, 3:15521 
URANIUM HEXAFLUORIDE/PRODUCTION 
Eldorado plans second uranium refinery, 3:14032 
URANIUM ISOTOPES/ISOTOPE SEPARATION 
Separation of uranium isotopes by accelerated isotope exchange 
reactions (Patent), 3:14033 
URANIUM MINES/MILL TAILINGS 
Engineering assessment of inactive uranium mill tailings, Shiprock 
Site, Shiprock, New Mexico. A summary of the Phase II, Title 
I, 3:14028 (GJT-2S) 
URANIUM ORES/IN-SITU PROCESSING 
In situ leaching of uranium, 3:14027 
URANIUM ORES/LEACHING 
In situ leaching of uranium, 3:14027 
Method for the removal of radioactive waste during in-situ 
leaching of uranium (Patent), 3:14030 
URANIUM ORES/ORE PROCESSING 
Engineering assessment of inactive uranium mill tailings, Shiprock 
ite, Shiprock, New Mexico. A summary of the Phase II, Title 
I, 3:14028 (GJT-2S) 
Extraction of uranium oxide in the Witwatersrand, 3:14031 
— establishing three production centres and two plants, 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM OXIDES/DEFORMATION 
Plastic deformation in oxide ceramics. Progress report, January 1, 
1977-December 31, 1977, 3:15513 (COO-4217-1) 
URANIUM OXIDES/DISLOCATIONS 
Plastic deformation in oxide ceramics. Progress report, January 1, 
1977-December 31, 1977, 3:15513 (COO-4217-1) 
URANIUM OXIDES/SINTERING 
Sintering uranium oxide using a preheating step (Patent), 3:14035 
URANIUM RESERVES 
Domestic energy resource and reserve estimates: uses, limitations, 
and needed data. Report to the Congress, 3:15172 (PB-268966) 
URANIUM ag Oi caeiaa FACTORS 
Uranium supply, 3:15104 
URANIUM R SER VES/EVALUATION 
Advanced geostatistics in ore reserve estimation and mine 
pero (practitioner's guide) (Disjunctive Kriging technique), 
14020 (GJBX-65(77)) 
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URANIUM RESERVES/FORECASTING 
ae reserves (Summary of reserve estimates and economic 
on y models for exhaustible resources), 3:15171 (BNL-50646) 
M RESERVES/GLOBAL ASPECTS 
Energy reserves (Summary of reserve estimates and economic 
— y models for exhaustible resources), 3:15171 (BNL-50646) 
TUM RESERVES/MEETINGS 
International conference on uranium. Pt. 2. A report, 3:14021 
URANIUM TETRAFLUORIDE/USES 
Heated uranium tetrafluoride target system to release non-rare gas 
— products for the TRISTAN isotope ee (As 
unelale Gia for uranyl stearate), 3:15572 (IS-T-773) 
AREAS 


“Teade traffic in small historic cities: analysis, strategies, and 
recommendations. Final technical report Jan 75-Apr 76, 3:15326 
(PB-269492) 

URBAN AREAS/AIR POLLUTION 

Comparison between the organic fraction of suspended matter at a 

background and an urban station, 3:15863 
URBAN AREAS/ENVIRONMENTAL EFFECTS 

Utility analysis for the urban growth inside the a zones of 
the groundwater resources of San Antonio, Texas. Completion 
report, 1 September 1975-30 April 1977, 3:15895 (PB-268788) 

URBAN AREAS/TRANSPORTATION SYSTEMS 

Some studies of the temporal stability of person trip generation 

models, 3:15324 
US DOE/BIBLIOGRAPHIES 

Technical books and monographs. 1977 catalog, 3:16335 (TID- 
4582-R12) 

US DOE/ORGANIZING 

Energy policy decision making, organization, and national energy 
goals. Report to the Congress, 3:15155 (PB-269299) 

US EPA/CONTAMINATION REGULATIONS 

Method for ascertaining the effects of the significant deterioration 

of air quality regulations on energy industries, 3:15870 
US EPA/RESEAR RAMS 
Fiscal year 1976/control technology research program abstracts, 
3:15846 (PB-268791) 
US ERDA 
See also IDAHO NATIONAL ENGINEERING 
LABORATORY 
STANFORD LINEAR ACCELERATOR CENTER 
US ERDA/BIBLIOGRAPHIES 
Technical _ and monographs. 1977 catalog, 3:16335 (TID- 
4582-R12 
US ERDA/RADIOACTIVE WASTE DISPOSAL 
Radioactive waste management alternatives, 3:14070 
US ERDA/RADIOACTIVE WASTE MANAGEMENT 
Radioactive waste management alternatives, 3:14070 
US ERDA/RADIOA E WASTE PROCESSING 
Radioactive waste management alternatives, 3:14070 
US ERDA/RADIOACTIVE WASTE STORAGE 
Radioactive waste management alternatives, 3:14070 
US ERDA/RESEARCH PROGRAMS 

Coal conversion and utilization. 1976 technical report, 3:13621 
(ERDA-77-86) 

Solar energy: perspective and prospects, 3:15230 

US ERDA/SOLAR ENERGY CONVERSION 

Solar energy: perspective and prospects, 3:15230 

US NRC/NUCLEAR ENERGY 

Year of nuclear regulation under the U.S. energy reorganization 

act, 3:14617 
US NRC/REACTOR LICENSING 

Effect of AEC/NRC regulation on the development of nuclear 

steam power, 3:14751 
ae and the states: partnership in regulation, 3:14756 

A 

See also ALASKA 
APPALACHIA 
ARKANSAS 
CALIFORNIA 
COLORADO 
DELAWARE 
FLORIDA 
GEORGIA 
HAWAII 
IDAHO 
ILLINOIS 
INDIANA 
KANSAS 
KENTUCKY 
MAINE 
MARYLAND 
MASSACHUSETTS 
MISSOURI 
NEBRASKA 
NEVADA 
NEW JERSEY 
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NEW MEXICO USSR/ENERGY SUPPLIES 
NORTH CAROLINA Energy situation of Siberia during the tenth Five-Year plan, 
OHIO 3:15158 
PENNSYLVANIA USSR/INSOLATION 
PUERTO RICO Regional conditions and orem of using low-temperature solar 
RHODE ISLAND heaters in the mines of Yakutia, 3:14290 
SOUTH CAROLINA USSR/NATURAL GAS DEPOSITS 
TEXAS Age of gas deposits of north Ustyurt from paleohydrogeologic 
UTAH and hydrogeologic data, 3:13962 
VIRGINIA Conditions and time of formation of petroleum and gas deposits in 
WASHINGTON the orogenic regions of southeast central Asia, 3:13890 
WEST VIRGINIA Conditions and time of formation of petroleum and gas deposits in 
USA/AGRICULTURE the eastern Siberian platform, 3:13902 
Energy crisis and food crisis: the role of U.S. agriculture, 3:15074 Determination of the time of formation of deposits of petroleum 
USA/ECONOMIC DEVELOPMENT and gas on the basis of a detailed study of regional 
De facto limits to growth: Federal environmental policy and transformation of terrigenic rocks (using the western Siberian 
domestic energy development in the United States, 3:15084 plate as an example), 3:13882 
USA/ECONOMIC GROWTH Determination of the time of formation of gas deposits of the 
National energy outlook: implications, domestic resource Senoman stage of southwest Siberia from the data of a complex 
utilization, and capital requirements, 3:15078 analysis of the geologic, geochemical, and hydrogeologic 
USA/ECONOMIC POLICY indicators, 3:13961 
Trade with the oil-exporting countries, 3:15073 Gas-geochemical and paleostructural criteria for the time of 
USA/ENERGY CONSUMPTION formation of petroleum and gas deposits of the southern 
Detailed analysis of the environmental effects of energy utilization Precausasians, 3:13889 
in the U.S. economy (Present mix of fuels and 3 alternative Geologic-geochemical indicators of the time of formation of 
mixes), 3:15086 petroleum deposits in the Jurassic and Cretaceous depositions of 
USA/ENERGY DEMAND the central region of the West Siberian plain, 3:13885 
Energy outlook: alternative fuels and conversion issues, 3:14195 Time and conditions of formation of petroleum and gas deposits in 
National energy outlook: implications, domestic resource the Jurassic sediments on the territory of the Turansk platform, 
utilization, and capital requirements, 3:15078 3:13893 
USA/ENERGY POLICY Time and duration of formation of petroleum and gas d its at 
Problems of an extended use of coal in the public electricity the boundary of the epigenic platforms of southern USSR and 
supply of the USA. A survey, 3:13852 adjacent regions, 3:13878 
USA/ENERGY SOURCE DEVELOPMENT Time of formation of the petroleum deposits in the Mesozoic 
De facto limits to growth: Federal environmental policy and sediments of the western region of the Tomsk range, 3:13886 
domestic energy development in the United States, 3:15084 Time of formation of the primary zone of generation of 
Water and energy, 3:15090 hydrocarbons in the Mesozoic-Cenozoic sediments of the 
USA/ENERGY SOURCES Precaucasian in connection with the cyclicity of the process of 


Midwest energy perspective (ERDA plans for R, D, and D), petroleum-gas formation, 3:13887 
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3:151 Time of formation of hydrocarbon deposits in Daghastan, 3:13888 
USA/ENERGY SUPPLIES Time of formation of petroleum and gas deposits in Mangyshlak 


Electric power and America’s energy future: some perspectives on and Ustyurt, 3:13892 


Federal regulation, 3:15203 Time of formation of petroleum and gas deposits in sediments of 
Toward establishing a national energy policy, 3:15168 late Precambrian and lower Cambrian of the south Siberian 
USA/FUEL OILS platform, 3:13895 
Planning for future oil supply disruptions, 3:15188 Time of formation of gas deposits in north-west Siberia, 3:13958 
USA/FUELS Time of formation of the gas deposits in sediments of the 
Energy availabilities for state and local development: 1974 data epigeosynchline Paleozoic of the Chu-Sarsuisk syneclise, 
volume, 3:15132 (ORNL/TM-5890/S3) 3:13963 
Energy availabilities for state and local development: 1973 data Time of formation of gas deposits of Turkmen, 3:13964 
volume, 3:15131 (ORNL/TM-5890-S2) USSR/NUCLEAR POWER PLANTS 
USA/GEOLOGY Nuclear program controversy, 3:14608 
Radioactive waste management alternatives, 3:14070 USSR/PETROLEUM DEPOSITS 
USA/NUCLEAR POWER PLANTS Conditions and time of formation of petroleum and gas deposits in 
Nuclear program controversy, 3:14608 the orogenic regions of southeast central Asia, 3:13890 
USA/PETROLEUM INDUSTRY Conditions and time of formation of petroleum and gas deposits in 
Information externalities and the structure of the petroleum the eastern Siberian platform, 3:13902 
exploration industry, 3:15187 Determination of the time of formation of deposits of petroleum 
USA/PETROLEUM REFINERIES and gas on the basis of a detailed study of regional 
— in refinery capacity and utilization, 3:13920 (PB-272339/ transformation of terrigenic rocks (using the western Siberian 


) plate as an example), 3:13882 
USA/POWER SYSTEMS Evaluation of the time of formation of petroleum deposits in traps 
Problems facing the United States bulk electric power supply of the anticline type from complex paleogeologic indicators 
system (500,000 MW and 445,000 miles of transmission lines), (using as an example the local structure of the Albian sediments 
3:15218 of eastern Precaucasian), 3:13904 
USA/RADIOACTIVE WASTE STORAGE Gas-geochemical and paleostructural criteria for the time of 
National waste terminal storage program, 3:15099 formation of petroleum and gas deposits of the southern 
USA/SYNTHETIC FUELS INDUSTRY Precausasians, 3:13889 
Energy outlook: alternative fuels and conversion issues, 3:14195 Geologic-geochemical indicators of the time of formation of 


Keynote presentation, 3:13664 petroleum deposits in the Jurassic and Cretaceous depositions of 
USA/TRADE 


the central region of the West Siberian plain, 3:13885 

Trade with the oil-exporting countries, 3:15073 Geological time of formation of deposits of the Central Volga, 
USA/TRANSPORTATION SYSTEMS 3:13896 

Characteristics of transportation modes, 3:15120 (ORNL-5320) Time and conditions of formation of petroleum and gas deposits in 
USA/URANIUM RESERVES the Jurassic sediments on the territory of the Turansk platform, 

Uranium supply, 3:15104 3:13893 
USSR Time and duration of formation of petroleum and gas deposits at 

the boundary of the epigenic platforms of southern USSR and 
UKRAINIAN SSR adjacent regions, 3:13878 
USSR/COAL DEPOSITS Time of formation of the petroleum deposits in the Mesozoic 


Situation and future prospects of coal supplies for eastern sediments of the western region of the Tomsk range, 3:13886 
carbonization plants, 3:13804 Time of formation of the primary zone of generation of 
USSR/COAL MINING 


hydrocarbons in the Mesozoic-Cenozoic sediments of the 
Precaucasian in connection with the cyclicity of the process of 


See also BYELORUSSIAN SSR 


Developing the technology of mining coal without leaving pillars, 


3:13792 petroleum-gas formation, 3:13887 
USSR/ENERGY POLICY Time of formation of hydrocarbon deposits in Daghastan, 3:13888 
Energy situation of Siberia during the tenth Five-Year plan, Time of formation of petroleum and gas deposits in Mangyshlak 
3:15158 and Ustyurt, 3:13892 





UTAH/COAL MINING 


Time of formation of petroleum and gas d its in sediments of 


late Precambrian and lower Cambrian of the south Siberian 
latform, 3:13895 
UT ‘COAL MINING 
Utah's potential in the manufacturing or servicing of mining 
row 3:13759 (NP-22663) 
UTA AL RESERVES 


Utah's potential in the manufacturing or servicing of mining 


uipment, 3:13759 (NP-22663) 
UTAH/URANIUM DEPOSITS 


Uranium favorability of the San Rafael Swell area, east-central 
Utah, 3:14025 (GJBX-72(77)) 
UTERUS/CARCINOMAS 
Multiparameter flow cytometry applied toward diagnosis of 
cervical squamous cell carcinoma, 3:15935 (UCRL-79970) 


Vv 


VACUUM SYSTEMS/PERFORMANCE 
Turbomolecular pump vacuum system for the Princeton Large 
Torus, 3:16304 (PPPL-1385) 
VALVES/ACOUSTIC MONITORING 
Materials technology for coal-conversion processes. Eleventh 
uarterly report, April-June 1977, 3:13617 (ANL-77-62) 
VALVES/ACTUATORS 
Device for the automatic switching of two parallel conduits for 
feeding an emergency cooling system of a water-cooled nuclear 
reactor (Patent), 3:14638 
VALVES/COMPARATIVE EVALUATIONS 
Coal technology program. Progress report, May 1977, 3:13653 
(ORNL/TM-5980) 
VALVES/DESIGN 
Coal gasification valves. Phase I. Quarterly technical progress 
report, September-November 1976, 3:13643 (FE-2355-2(Rev.A)) 
Coal gasification valves. Phase I. Annual report, 29 May 1976-31 
May 1977, 3:13644 (FE-2355-20) 
Isolating device for main-steam, designed for PWR type reactors 
(Patent), 3:14689 
VALVES/QUALITY ASSURANCE 
Trials and tribulations of obtaining an N stamp, 3:14813 
VALVES/SPECIFICATIONS 
Backpressure-tight main steam isolating valves for pressurized 
water reactors, 3:14664 
Design report. Volume 10. Mechanical specifications and general 
notes requisitions, 3:13627 (FE-1520-29) 
VAN ALLEN BELTS 
See RADIATION BELTS 
VANADIUM/CREEP 
Creep and creep-rupture behavior of vanadium based alloys, 
3:15470 (EURFNR-1449) 
VANADIUM/PHYSICAL RADIATION EFFECTS 
Neutronics and radiation damage calculations for fusion reactors, 
3:16300 (CONF-77 1036-4) 
VANADIUM/REMOVAL 
SS from coal by the Battelle hydrothermal coal process, 
:1361 
VANADIUM/X-RAY FLUORESCENCE ANALYSIS 
Comparison of minimum detectable limits among x-ray 
spectrometers, 3:15868 
VANADIUM 51/NUCLEAR MAGNETIC RESONANCE 
Nuclear spin relaxation in Au®'V: spin dynamics of a Kondo 
alloy, 3:15450 (SAND-77-1803C) 
VANADIUM ALLOYS 
See also VANADIUM BASE ALLOYS 
VANADIUM ALLOYS/CRYSTAL STRUCTURE 
Crystal structures of ternary compounds in the systems Ti(V)- 
Fe(Co,Ni)-Sn(Sb), 3:15454 (SAND-77-6019) 
VANADIUM ALLOYS/KONDO EFFECT 
Nuclear spin relaxation in Au®'V: spin dynamics of a Kondo 
alloy, 3:15450 (SAND-77-1803C) 
VANADIUM ALLOYS/MECHANICAL PROPERTIES 
Mechanical behavior and stress effects in hard superconductors: a 
review, 3:15481 (ORNL/TM-5857) 
VANADIUM ALLOYS/SUPERCONDUCTIVITY 
Mechanical behavior and stress effects in hard superconductors: a 
review, 3:15481 (ORNL/TM-5857) 
VANADIUM BASE ALLOYS/CREEP 
Creep and creep-rupture behavior of vanadium based alloys, 
3:15470 (EURFNR-1449) 
VANADIUM BASE ALLOYS/SUPERCONDUCTIVITY 
Electron and phonon properties of A-15 compounds and Chevrel 
hases, 3:15498 
VANADIUM HYDRIDES/PHASE DIAGRAMS 
Resistometric contribution to the V-H phase diagram, 3:15514 
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VANADIUM OXIDES/CATALYTIC EFFECTS 
Ammonia oxidation on platinum promoted oxide catalysts, 3:14213 
VANADIUM OXIDES/TARGETS 
Targets of silicon oxide and vanadium oxide enriched in **O on 
various backings, 3:15794 (LA-6850-5) 
VAPOR INCINERATORS 
See AFTERBURNERS 
VAPOR-DOMINATED SYSTEMS/HEAT TRANSFER 
Simulation of water- and vapor-dominated hydrothermal 
reservoirs, 3:14358 
VAPOR-DOMINATED SYSTEMS/MASS TRANSFER 
Simulation of water- and vapor-dominated hydrothermal 
reservoirs, 3:14358 
VAPO 
See also WATER VAPOR 
VAPORS/THERMODYNAMIC PROPERTIES 
Handbook of thermodynamic tables and charts (Book), 3:15424 
VECTOR MESONS 
(Mesons with spin-one.) 
See also OMEGA-784 RESONANCES 
RHO-765 RESONANCES 
VECTOR MESONS/DECAY 
Spectrum-generating SU(4) in particle physics. II. 
Electromagnetic decays of vector mesons, 3:16133 (ORO-3992- 
31 
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VECTOR MESONS/LEPTONIC DECAY 
Spectrum-generating SU(4) in particle physics. II. 
Electromagnetic decays of vector mesons, 3:16133 (ORO-3992- 
317 
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VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BUSES 


ELECTRIC-POWERED VEHICLES 


TRUCKS 
VEHICLES/FUEL CONSUMPTION 
Control of highway vehicles for minimum fuel consumption over 
varying terrain, 3:15329 
VENEZUELA/PETROLEUM DEPOSITS 
IE oil-bearing strip of the Orinoco, 3:13905 (DOE-tr-12) 
VENTILATION/CONTROL SYSTEMS 
Energy saving through the correct regulation of heating-, 
ventilation- and air conditioning units. Pt. 1, 3:15298 
VENTILATION/ENERGY CONSERVATION 
Energy- and energy cost saving for heating, ventilating, cooling, 
and hot water piants in large hospitals, 3:15316 
VERTICAL AXIS TURBINES 
See also GIROMILL TURBINES 
VERTICAL AXIS TURBINES/DESIGN 
Wind powered drive aggregate (Patent application), 3:14445 
VESSELS 
See CONTAINERS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VIRGINIA/POWER DEMAND 
Future growth of electric power demand in the South Atlantic 
region, 3:15198 
VIRUSES 
See also BACTERIOPHAGES 
Induced rhinovirus infection under controlled exposure to sulfur 
dioxide, 3:16035 
VIRUSES/HEAT TREATMENTS 
Program to study the inactivation of enteric viruses in wastewater 
sludge, 3:15980 (CONF-770108-) 
VIRUSES/RADIOSTERILIZATION 
Program to study the inactivation of enteric viruses in wastewater 
sludge, 3:15980 (CONF-770108-) 
VLASOV EQUATION 
See BOLTZMANN-VLASOV EQUATION 
VOLCANIC REGIONS/STRESSES 
Stress measurements in Iceland, 3:14365 
VOLCANIC ROCKS 
See also — TES 


VOLCANIC Kt ROCKS/ HYDROTHERMAL ALTERATION 
Alteration of rocks by geothermal activities in Satsuma Iwao-jima 
Island, Kagoshima Prefecture, Japan, 3:14435 
VOLCANIC ROCKS/PETROLOGY 
Petrologic study of lithic fragments in the bandelier tuff, 3:14359 
VOLCANISM/MATHEMATICAL MODELS 
Mixing model for andesitic volcanism, 3:16057 
VOLCANOES/EARTHQUAKES 
Relation between magnitude and duration time of earthquakes at 
Hakone Volcano Observatory, 3:16054 
VOLCANOES/HEAT FLOW 
Deformation of Mount Baker volcano by hydrothermal heating, 
3:14379 





APRIL 15, 1978 


VOLCANOES/SEISMIC SURVEYS 
Seismometrical observation in the Hakone Volcano, 1975, 3:16053 
VOLCANOES/SMOKES 
Feasibility study of measuring technique for volcanic smoke 
energy, 3:14373 
VOLTA E REGULATORS/PERFORMANCE 
Static shunt compensation for voltage flicker reduction and power 
factor correction, 3:14591 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VORTEX AUGMENTED TURBINES/MATHEMATICAL 
MODELS 
Innovative wind turbines, 3:1444 
VORTEX AUGMENTED TURBINES/PERFORMANCE 
TESTING 
Innovative wind turbines, 3:14447 


Ww 


WARFARE 

Across the nuclear divide: strategic studies, past and present, 

3:16337 
WASHINGTON/COASTAL REGIONS 

Coastal resources management: institutions and programs (Book), 

3:15156 (PB-270194) 
WASHINGTON/GRAVITY SURVEYS 

Deformation of Mount Baker volcano by hydrothermal heating, 

3:14379 
WASHINGTON/VOLCANOES 
Deformation of Mount Baker volcano by hydrothermal heating, 
3:14379 
WASTE DISPOSAL 
See also RADIOACTIVE WASTE DISPOSAL 
STACK DISPOSAL 
WASTE DISPOSAL/AIR POLLUTION 

Pollution caused by ammunition manufacturing (a bibliography 
with abstracts). Report for 1964-August 1977, 3:15845 (NTIS/ 
PS-77/0737) 

WASTE DISPOSAL/LAND POLLUTION 

Pollution caused by ammunition manufacturing (a bibliography 
with abstracts). Report for 1964-August 1977, 3:15845 (NTIS/ 
PS-77/0737) 

WASTE DISPOSAL/WATER POLLUTION 

Pollution caused by ammunition manufacturing (a bibliography 
with abstracts). Report for 1964-August 1977, 3:15845 (NTIS/ 
PS-77/0737) 

WASTE HEAT/ENERGY CONVERSION 

Device for the utilization of waste heat in a thermal process, and 
waste heat in general, for the production of electrical energy 
and mechanical work (Patent), 3:15363 

Process for the conversion of heat of steam condensation and the 
heat energy of waste water or liquid substances and solutions, 
emulsions, and dispersions into mechanical energy (Patent), 
3:15362 

WASTE HEAT/HEAT RECOVERY 

Application of heat pumps in industry for heat recovery. Seminar 
of the Ist July, 1976, 3:15361 

Practical examples of profitable environmental protection: 
recovery of heat and raw materials, 3:15357 

Standing steam generator heated with heating gas with a 
temperature of more than 750°C, 3:15364 

WASTE HEAT/RECOVERY 

Industrial applications study. Volume III. Technology data base 
evaluation of waste recovery systems. Final report, 3:15355 
(COO/2862-3) 

WASTE HEAT/SPACE HEATING 
Utilization of waste heat from electric power generation, 3:15112 
WASTE HEAT/USES 

Industrial applications study. Volume V. Bibliography of relevant 
literature. Final report, 3:15354 (COO-2862-5) 

Method for the utilization of waste heat, especially from nuclear 
power plants, in connection with processing sewage water and 
industrial waste water and in connection with the generation of 
motional energy whilst continuous heat recovery takes place 
and a device for carrying out this method, 3:14610 

WASTE HEAT UTILIZATION 

Hot water storage in connection with heat and power coupling, 
3:14524 

ag district heating supply - possibilities of a partnership, 

“4 be 

Method and equipment for the utilization of the waste heat of 
household refrigerators (Patent), 3:15306 

a and installation for the recovery of energy (Patent), 

715295 


WASTES 


Method and equipment for waste heat utilization (Patent), 3:15359 
Method of waste heat utilization in underground gasification 
(Patent), 3:13669 
On-site generation of electricity: an idea whose time has come, 
3:15113 
Questions of temperature spread, 3:15288 
Utilization of waste heat from electric power generation, 3:15112 
Water heater using waste heat (Patent), 3:15305 
WASTE HEAT UTILIZATION/BIBLIOGRAPHIES 
Industrial applications study. Volume V. Bibliography of relevant 
literature. Final report, 3:15354 (COO-2862-5) 
WASTE HEAT UTILIZATION/ECONOMICS 
Industrial applications study. Volume III. Technology data base 
evaluation of waste recovery systems. Final report, 3:15355 
(COO/2862-3) 
Use of waste heat from thermal electric power plants and nuclear 
wer plants to heat greenhouses, 3:14527 (ORNL-tr-4483) 
WASTE HEAT UTILIZATION/EVALUATION 
Industrial applications study. Volume V. Bibliography of relevant 
literature. Final report, 3:15354 (COO-2862-5) 
WASTE HEAT UTILIZATION/TECHNOLOGY ASSESSMENT 
Use of waste heat from thermal electric power plants and nuclear 
power plants to —— "cra 3:14527 (ORNL-tr-4483) 
WASTE MANAGEM 
See also RADIOACTI TIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 
WASTE MANAGEMENT/MEETINGS 
Evaluation of current developments in municipal waste treatment. 
ERDA Symposium Series, 3:15977 (CONF-770108-) 
WASTE OILS/ENERGY SOURCES 
Hazardous wastes and energy recovery, 3:15233 
WASTE PROCESSING 
See also ANAEROBIC DIGESTION 
LANDGARD PYROLYSIS SYSTEM 
MATERIALS RECOVERY 
PUROX PYROLYSIS PROCESS 
RADIOACTIVE WASTE PROCESSING 
WASTE PROCESSING/INCINERATORS 
Incinerating wastes in a way not harmful to the environment and 
recovering heat energy, 3:15387 
WASTE PROCESSING/RESEARCH PROGRAMS 
Energy and protein production from pulp mill wastes. Annual 
report, June 15, 1976-June 15, 1977, 3:15366 (COO-2983-4) 
WASTE PROCESSING PLANTS 
Thermal processes - power generation from waste, 3:14219 
WASTE PROCESSING PLANTS/COST 
Seattle solid waste ammonia project study. Final report, 3:15383 
(TID-22780) 
WASTE PROCESSING PLANTS/DESIGN 
Resource recovery from solid waste: the story of Union Electric’s 
solid-waste utilization system, 3:15375 
WASTE PROCESSING PLANTS/OPERATION 
Resource recovery from solid waste: the story of Union Electric’s 
solid-waste utilization system, 3:15375 
WASTE PROCESSING PLANTS/SITE SELECTION 
Seattle solid waste ammonia project study. Final report, 3:15383 
(TID-22780) 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE WATER/HEAT RECOVERY 
Method and equipment for waste heat utilization (Patent), 3:15359 
Water heater using waste heat (Patent), 3:15305 
WASTE WATER/QUANTITATIVE CHEMICAL ANALYSIS 
Heavy metals in the discharges of petroleum refineries. Analytics 
and load parameters, 3:13938 
WASTE WATER/RECYCLING 
Water circuit and waste water treatment for gasification processes, 
3:13742 
WASTE WATER/WASTE PROCESSING 
Conversion of ammonia into hydrogen and nitrogen by reaction 
with a sulfided catalyst (Patent), 3:13738 
Oxidizing thiocyanates in aqueous solution with ozone, 3:15569 
Rational utilization of carbonization plant wastes, 3:13743 
WASTE WATER/WATER TREATMENT 
Cooling tower effluent reduction by electrodialysis, 3:14470 
Cost-effective treatment methods for power plants to meet 
NPDES requirements, 3:14540 
Water treatment for a large power station in West Germany, 
3:14516 
WASTES 
See also GASEOUS WASTES 
INDUSTRIAL WASTES 
LIQUID WASTES 
MUNICIPAL WASTES 
ORGANIC WASTES 
RADIOACTIVE WASTES 
SEWAGE 





WASTES/USES 


SOLID WASTES 
WASTE HEAT 
WASTES/USES 

Technical-economic questions in the utilization of waste products 
from flue gas desulfurization systems - illustrated by the example 
of the Land Baden-Wuerttemberg, 3:15733 

WASTES/WASTE DISPOSAL 

Practical example of disposal, 3:15732 

WATER 

See also DRINKING WATER 

FEEDWATER 
FRESH WATER 
GROUND WATER 
HEAVY WATER 
SEAWATER 
SURFACE WATERS 

WATER/ABSORPTIVITY 

Absorption of thermal radiation by layers of condensed gases, 

3:16117 (LA-tr-77-59) 

WATER/CHEMICAL REACTIONS 

Air-water synthesis of ammonium nitrate, 3:15558 (UCRL-79895) 
WATER/CORROSIVE EFFECTS 

Oxidation of uranium and uranium alloys, 3:15501 
WATER/EMULSIFICATION 

— ~y fuel production (Patent; coal, fuel oil, and water), 

1422 

WATER/MATERIALS HANDLING 

Association of experience for safety and efficiency, 3:13779 
WATER/MIGRATION 

Mechanism for the migration of water and taper = me through 
consolidated clays and the time of formation of deposits, 3:13899 

WATER CHEMISTRY/MATHEMATICAL MODEL: 

Kinetic model for predicting the composition of chlorinated water 
discharged from power plant cooling systems, 3:14797 (CONF- 
771070-1) 

WATER COOLED GRAPHITE MODERATED REACTORS 
See LWGR TYPE REACTORS 
WATER COOLED REACTORS 
See also ACPR REACTOR 
BWR TYPE REACTORS 
LWGR TYPE REACTORS 
POOL TYPE REACTORS 
PWR TYPE REACTORS 
SGHWR REACTOR 
WATER COOLED REACTORS/FUEL CYCLE 

Environmental impact statement, commercial radioactive waste 
management, 3:14057 (ORP/CSD-77-2) 

WATER COOLED REACTORS/LOSS OF COOLANT 

Method and equipment for curbing the consequences of nuclear 
power plant accident (Patent), 3:14930 

WATER COOLED REACTORS/PRESSURE SUPPRESSION 
Method and equipment for curbing the consequences of nuclear 
wer plant accident (Patent), 3:14930 
WATER GAS/PRODUCTION 

Device for gas generation (Patent), 3:13679 

Process and equipment for burning of the filling gas which occurs 
with wet coal filling of horizontal chamber coking ovens 
(Patent), 3:13739 

WATER HAMMER/MATHEMATICAL MODELS 

PTA-1 computer program for treating pressure transients in 
hydraulic networks including the effect of pipe plasticity 
(LMFBR), 3:14714 (CONF-770807-55) 

WATER HEATERS/DESIGN 
Large-capacity heaters for service water, 3:15274 
WATER HEATERS/ENERGY CONSERVATION 
~——. and energy cost saving for heating, ventilating, cooling, 
and hot water plants in large hospitals, 3:15316 
WATER HEATERS/ENERGY SOURCES 
Electric boiler for the generation of steam and hot water, 3:15297 
WATER HEATERS/INTERNAL COMBUSTION ENGINES 

Natural gas motors instead of furnaces. A heating system to save 
primary energy in the new indoor swimming pool at 
Heidenheim, 3:15278 

—— HEATERS/POWER DEMAND 
ple control: a proven load management tool, 3:14596 
R HEATERS/REMOTE CONTROL 
Wisconsin Electric Power Company load management 
riment, 3:15219 
WATI R HEATERS/WASTE HEAT UTILIZATION 

Method and equipment for the utilization of the waste heat of 
household refrigerators (Patent), 3:15306 

Water heater using waste heat (Patent), 3::5305 

WATER HYACINTHS/PLANT GROWTH 

Waterhyacinth biomass yield potentials, 3:14260 

WATER HYACINTHS/USES 
Waterhyacinth biomass yield potentials, 3:14260 
WATER MODERATED REACTORS 
See also ACPR REACTOR 
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BWR TYPE REACTORS 
POOL TYPE REACTORS 
PWR TYPE REACTORS 
WATER MODERATED REACTORS/REACTOR KINETICS 

Measurement of the local and global effect of bubbles in a water 

moderated reactor, 3:14788 
WATER POLLUTION/MONITORING 

Pollution caused by ammunition manufacturing (a bibliogr wad 
with abstracts). Report for 1964-August 1977, 3:15845 (NTIS/ 
PS-77/0737) 

WATER POLLUTION ABATEMENT/DECISION MAKING 

Pollution control costs in industry: an economic study (Book), 
3:15083 

WATER POLLUTION CONTROL/AERATION 

Optimal artificial aeration policy for water quality control of 
streams receiving multiple thermal and sewage discharges, 
3:15896 (PB-269347) 

WATER POLLUTION CONTROL/POLLUTION CONTROL 

EQUIPMENT 

Fiscal year 1976/control technology research program abstracts, 
3:15846 (PB-268791 

WATER POLLUTION CONTROL/TECHNOLOGY 
ASSESSMENT 
Trends in pollution contro] at coal-burnin new plants, 3:14555 
WATER QUALITY/BIOLOGICAL EFFE 

Evaluation of tests with early life stages of fish for predicting 
—o- toxicity, 3:160 
WATER QUALITY/MONITORING 

Station for continuous control of water quality of the river Rhine 

at Mayence, 3:15904 
WATER REQUIREMENTS/EVALUATION 
Water and energy, 3:15090 
WATER RESOURCES/EVALUATION 
Water and energy, 3:15090 
WATER RESOURCES/PLANNING 

Planning status report; water resources appraisals for 
hydroelectric licensing, lower White River Basin, Missouri- 
Arkansas, 3:14223 (PB-269009) 

Planning status report; water resources appraisals for 
hydroelectric licensing, upper White River Basin, Missouri- 
Arkansas, 3:14224 (PB-269010) 

WATER RESOURCES/RESOURCE CONSERVATION 

Utility analysis for the urban growth inside the recharge zones of 
the groundwater resources of San Antonio, Texas. Completion 
report, 1 September 1975-30 April 1977, 3:15895 (PB- 268788) 

WATER RESOURCES/USES 

Use of water in Arkansas, 1975. Water resources summary No. 9, 

3:14222 (PB-268637) 
WATER SOLUTIONS 

See AQUEOUS SOLUTIONS 
WATER TREATMENT/ECONOMICS 

Cost-effective treatment methods for power plants to meet 
NPDES requirements, 3:14540 

WATER VAPOR/ADSORPTION 

Method and equipment for the adsorption of water vapor from 

gases, preferably air (Patent), 3:15616 
WATER VAPOR/RADIOLYSIS 
Gas phase infrared spectra of oxonium hydrate ions from 2 to 5 p, 
3:15597 

WAVE ENERGY CONVERTERS 

Device for taking off energy from running water (Patent), 3:14439 
WAVE ENERGY CONVERTERS/DESIGN 

Wave energy converter (Patent), 3:14440 
WAVE POWER/REVIEWS 

Offshore and underground power plants, 3:14961 
WAVE PROPAGATION/NUMERICAL SOLUTION 

Method of Streeter and Wylie for multidimensional wave 

propagation, 3:15684 (SAND-77-0549C) 
WAVES (SHOCK) 

See SHOCK WAVES 
WEAPONS 

See also NUCLEAR WEAPONS 
WEAPONS/TESTING 

Digital signal analysis in the SLA product data system. An 

overview, 3:15824 (SAND-77-1677C) 
WEIGHING 

See BALANCES 
WELDED JOINTS/CREEP 

Creep-rupture properties of 2'/, Cr-1 Mo steel weldments with 
varying carbon content, 3:15442 

WELDED JOINTS/HEAT TREATMENTS 

Omission of intermediate post-weld heat treatment in nuclear 

reactor pressure vessel production, 3:14826 
WELDED JOINTS/RATCHETING 

Thermal ratchetting test of 2 1/4 Cr-1 Mo steel to type 316 

stainless steel pipe: test TTT-3, 3:15462 (ORNL-5330) 
WELDED JOINTS/RUPTURES 

Creep-rupture properties of 2'/,; Cr-1 Mo steel weldments with 

varying carbon content, 3:15442 
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WELDED JOINTS/ULTRASONIC TESTING 

Ultrasonic inspection of end cap welds in thin walled fuel elements 

(CANDD), 3:14708 
WELDED JOINTS/VOIDS 

Thermal and dynamic effects in electron beam welding cavities, 

3:15437 (UCRL-52331) 
WELDING 
(All endothermic processes for material joining.) 
See also ARC WELDING 
DIFFUSION WELDING 
ELECTRON BEAM WELDING 
GAS WELDING 
WELDING/HAZARDS 

Evaluation of the potential retinal hazards from optical radiation 
generated by electric welding and cutting arcs December 1975- 
April 1977. Nonionizing radiation protection special study, 
3:16038 (AD-A-043023) 

WELDING/RESEARCH PROGRAMS 
Welding Research Council progress reports, 3:15439 
WELDING MACHINES 
Development of an automatic all position welding method for 
medium diameter pipes (PWR), 3:14666 
WELDS 
See WELDED JOINTS 
WELL CASINGS/CORROSION 
Cathodic protection in oe installations, 3:13917 
WELL COMPLETION/LIFETIM 

Considerations on improvi ag | completions for high pressure 

natural gas drilling, 3:13967 
WELL DRILLING 

Composition and method for drilling a reservoir containing a high 

temperature aqueous liquid (Patent), 3:15706 
WELL DRILLING/DRILLING FLUIDS 
Research and development of clay water usable under geothermal 
environment, 3:14413 
WENTZEL-KRAMERS-BRILLOUIN APPROXIMATION 
See WKB APPROXIMATION 
WEST VALLEY PROCESSING PLANT 

Issues related to the closing of the Nuclear Fuel Services, 
Incorporated, reprocessing plant at West Valley, New York. 
Report to the Congress, 3:14044 (PB-268766) 

WEST VIRGINIA/BLACK SHALES 

Characterization and analysis of Devonian shales as related to 

release of gaseous hydrocarbons, 3:13956 (ORO-5205-4) 
WEST VIRGINIA/NATURAL GAS DEPOSITS 

Characterization and analysis of Devonian shales as related to 

release of gaseous hydrocarbons, 3:13956 (ORO-5205-4) 
WEST VIRGINIA/POWER DEMAND 
Future growth of electric power demand in the South Atlantic 
region, 3:15198 
WHEAT/RADIONUCLIDE KINETICS 
Accumulation of technetium by plants, 3:15998 
WHITE RIVER BASIN/WATER RESOURCES 

Planning status report; water resources appraisals for 
hydroelectric licensing, lower White River Basin, Missouri- 
Arkansas, 3:14223 (PB-269009) 

Planning status report; water resources appraisals for 
hydroelectric licensing, upper White River Basin, Missouri- 
Arkansas, 3:14224 (PB-269010) 

WIND POWER/ECONOMICS 

Economic analysis of wind generation and energy storage for 

electric utility systems, 3:14442 
WIND POWER/ENERGY CONVERSION 
Possibilities of opening up new non-nuclear and non-fossil energy 
sources, 3:15227 
WIND POWER/REVIEWS 
Offshore and underground power plants, 3:14961 
WIND POWER/SSITE SELECTION 
Evaluation of offshore site for wind energy generation, 3:14441 
WIND POWER PLANTS/COMPUTER-AIDED DESIGN 
Computer-aided design of a continuous-duty energy system, 
3:14230 
WIND POWER PLANTS/CONSTRUCTION 
Wind power plant (Patent), 3:14446 
WIND POWER PLANTS/HYBRID SYSTEMS 
Computer-aided design of a continuous-duty energy system, 


3:14230 
WIND POWER PLANTS/REVIEWS 
mk energy: perspective and prospects, 3:15230 
ELS/ENERGY CONSERVATION 
by oe conservation in aeronautical ground testing, 3:15338 
WIND TUNNELS/POWER DEMAND 
Energy conservation in aeronautical ground testing, 3:15338 
WIND TURBINES 
See also DIFFUSER AUGMENTED TURBINES 
VERTICAL AXIS TURBINES 
VORTEX AUGMENTED TURBINES 
WIND TURBINES/POWER GENERATION 
Wind power for high buildings, 3:14443 


X-RAY RADIOGRAPHY (BIOMEDICAL) 


WINDOWS/DESIGN y 
Windows: the energy view, 3:15266 
WINE 
See BEVERAGES 
WINKLER PROCESS/MODIFICATIONS 
New developments in conventional gasification for brown coal, 
3:13667 
WKB APPROXIMATION/BOUND STATE 
WKB approximation for bound states by Heisenberg matrix 
mechanics, 3:16179 
WOOD/DISSOLUTION 
Liquefaction of solid carbonaceous materials (Patent), 3:13703 
WORKERS 
See PERSONNEL 
WWER TYPE REACTORS/DISTRICT HEATING 
Role of nuclear heat sources in district heating systems in the 
electric power distribution network, 3:14773 
WWER TYPE REACTORS/FUEL ASSEMBLIES 
Investigation into burnup space nonuniformity in WWER fuel 
assemblies, 3:14677 
WWER TYPE REACTORS/IN-VESSEL HEAT EXCHANGERS 
Heat exchanger with steam overheating (Patent; WWER), 3:14690 
WWER TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Sigma for nuclear power, 3:14660 
WWER TYPE REACTORS/REACTOR INTERNALS 
Some effects of water flow on the behaviour and safety of PWR 
internals, 3:14661 
WWER TYPE REACTORS/SECONDARY COOLANT 
CIRCUITS 
Technological diagrams of WWER-type nuclear power plants, 
3:14663 
WWER TYPE REACTORS/STEAM GENERATORS 
Steam generators for PWR nuclear power plants, 3:14662 
WWER-1 REACTOR/PRIMARY COOLANT CIRCUITS 
Borated coolant decontamination and water-chemical regime of 
the primary coolant circuit of WWER-1 type reactor, 3:14691 
WWER-4 REACTOR/TEMPERATURE COEFFICIENT 
Verification of the accuracy of calculations of the temperature 
coefficient of reactivity and of the efficiency of the control 
elements and of boric acid on the basis of experimental data 
measured during start-up experiments at the reactors of the 
Novovoronezh nuclear power plant fourth unit and of the Kola 
nuclear power plant second unit, 3:14646 


X 


2X DEVICES/ENERGY STORAGE 
Tradeoffs in capacitor bank design, 3:16260 (UCRL-79686) 
2X DEVICES/MAGNETIC FIELD CONFIGURATIONS 
Reversed field Vlasov equilibria and orbits in 2D axisymmetric 
2XIIB configurations, 3:16253 (UCRL-79844) 
2X DEVICES/NEUTRAL BEAM SOURCES 
Automation of multiple neutral beam injector controls at 
Lawrence Livermore Laboratory, 3:16278 (UCRL-79640) 
Liquid nitrogen cooled liners for 2XIIB, 3:16284 (UCRL-79755) 
2X DEVICES/PLASMA DIAGNOSTICS 
Versatile real-time interferometer phase-detection system using 
high-speed digital techniques, 3:16195 (UCRL-79613) 
XENON/ELECTRONIC STRUCTURE 
Ab initio effective core potentials including relativistic effects. I. 
Formalism and applications to the Xe and Au atoms, 3:16099 
XENON/RADIOACTIVE WASTE PROCESSING 
Method of recovering krypton and xenon nuclides from waste 
gases (Patent), 3:14078 
XENON 133/RADIOACTIVE WASTE STORAGE 
Storage and retrieval of waste '**Xe, 3:14126 
XENON 136 REACTIONS/COULOMB EXCITATION 
Classical-limit S-matrix for heavy ion scattering (S matrix), 
3:16160 (LBL-5825) 
X-RAY DETECTION/HGI2 SEMICONDUCTOR DETECTORS 
Fabrication of Hgl2 nuclear detectors, 3:15812 
X-RAY DIFFRACTION/QUALITY CONTROL 
American Crystallographic Association Project: numerical ratings 
of powder diffraction patterns, 3:15692 (UCID-17639) 
X-RAY RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 





YTTRIUM ALLOYS/EROSION 


Y 


YTTRIUM ALLOYS/EROSION 
Development of a plasma-sprayed ceramic gas path seal for high 
pressure turbine applications. Final report, 2 Oct 1975-Dec 1976 
(Layered yttria-stabilized zirconia (ZrO2/metal(CoCrAlY) seal), 
3:15515 (N-77-25534) 
YTTRIUM ALLOYS/THERMAL FATIGUE 
Development of a plasma-sprayed ceramic gas path seal for high 
pressure turbine applications. Final report, 2 Oct 1975-Dec 1976 
(Layered yttria-stabilized zirconia (ZrO2/metal(CoCrAlY) seal), 
3:15515 (N-77-25534) 
YTTRIUM COMPOUNDS/SUPERCONDUCTIVITY 
Re-entrant magnetism in rare-earth superconducting ternary 
compounds, 3:15475 (CONF-770820-2) 
YTTRIUM FLUORIDES/FARADAY EFFECT 
Magnetic, optical, and magneto-optical behavior of LiTbF, and 
KTbsFio crystals (LiTbs. Y5.Fs, LiTbes.Gd75.Fs), 3:15541 
(UCRL-79725) 
YTTRIUM FLUORIDES/MAGNETIC PROPERTIES 
Magnetic, optical, and magneto-optical behavior of LiTbF, and 
KTbsFio crystals (LiTbs. Ys.Fs, LiTbes.Gd75.F4), 3:15541 
(UCRL-79725) 


ZEA MAYS 
See MAIZE 
ZEOLITES/LEACHING 
Processing of radioactive waste solution with zeolites. II. 
Leachabilities of Cs and Sr from calcined zeolites, 3:14128 
ZINC/BIOLOGICAL ACCUMULATION 
Cadmium and zinc relationships in kidney cortex, liver, and 
pancreas, 3:16031 
Frequency distributions of trace metal concentrations in five 
freshwater fishes, 3:16021 
ZINC/CHEMICAL ANALYSIS 
Mercury contents in Hot Springs, Hakone Volcano, 3:14385 
ZINC/ECOLOGICAL CONCENTRATION 
Heavy-metal pollution from automotive emissions and its effect on 
roadside soils and pasture species in New Zealand, 3:15860 
ZINC/ENVIRONMENTAL TRANSPORT 
Interactions between zinc and suspended sediments in the Fraser 
River estuary, British Columbia, 3:15903 
ZINC/X-RAY FLUORESCENCE ANALYSIS 
Comparison of minimum detectable limits among x-ray 
spectrometers, 3:15868 
ZINC ARSENIDES/CHEMICAL VAPOR DEPOSITION 
Study of II-IV-V2 chalcopyrite semiconductors for solar cell 
applications. Quarterly report No. 1, September 1, 1976- 
December 1, 1976 (ZnSiAsz), 3:14232 (DSE/2458-1) 
ZINC HALIDE PROCESS/PILOT PLANTS 
Coal conversion and utilization. 1976 technical report, 3:13621 
(ERDA-77-86) 
ZINC-AIR BATTERIES/COMPARATIVE EVALUATIONS 
Federal battery program for transportation uses, 3:15000 
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Dep. NTIS, PC A02/MF AO1 
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Dep. NTIS (US Sales Only), 
PC A99/MF AO1 


AT 
See PB-270089 


Dep. NTIS (US Sales Only), 
PC A02/MF AO1 
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Dep. NTIS, PC A02/MF AOI 
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Dep. NTIS, PC A02/MF AOI 
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Dep. NTIS, PC A06/MF AOI 
AT 
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Dep. NTIS, PC A02/MF AO1 
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3:16221 
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Availability 


Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A03/MF AOl1 
See PB-269120 

See UCRL-13776 


Dep. NTIS, PC A02/MF AOl1 
Dep. NTIS, PC A02/MF A0O1 


Dep. NTIS, PC A06/MF AO1 
Dep. NTIS, PC A02/MF AO1 


Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A0S/MF AOI 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A0S/MF AOI 
Dep. NTIS, PC A0S/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A03/MF AO 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A06/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A06/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AOI 
NTIS, MF AOI 

Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A06/MF AOI 
Dep. NTIS, PC A06/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A03/MF AOI 


Dep. NTIS (US Sales Only), 
PC A04/MF AOl1 


See N-77-26044 
See AD-A-043061 
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Dep. NTIS, PC A1l2/MF A0O1 
Dep. NTIS, PC A06/MF AO1 
Dep. NTIS, PC A03/MF A0O1 


Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A05/MF AO1 


Dep. NTIS, PC A09/MF AOI 
Dep. NTIS, PC A12/MF AOl1 
Dep. NTIS, PC A12/MF AOl1 
Dep. NTIS, PC A03/MF AOl1 


See N-77-25977 
See N-77-25970 
See N-77-25971 
See N-77-25972 
See N-77-25938 


See PB-269064-T/SL 
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3:16196 
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3:15935 


Availability 


Dep. NTIS, PC A02/MF A01 
Dep. NTIS, PC A04/MF A01 
Dep. NTIS, PC A02/MF A0O1 
Dep. NTIS, PC A07/MF AO1 
Dep. NTIS, PC A02/MF AOl1 
Dep. NTIS, PC A02/MF AOl 


Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A04/MF A01 
Dep. NTIS, PC A03/MF AOI 
See UCRL-50039-77-1 

Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A04/MF AOI 
Dep. NTIS, PC A03/MF AOI 
Dep. NTIS, PC A09/MF AOI 
Dep. NTIS, PC A02/MF AO 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF A01 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AO 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC E03/MF AOI 
Dep. NTIS, PC A02/MF AOI 
Dep. NTIS, PC AO7/MF AOI 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AOI 
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695-77-40 
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3:14946 
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3:16336 
3:16299 
3:15537 
3:16199 
3:16205 
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3:14371 
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Availability 


Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AOl1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF A0O1 
Dep. NTIS, PC A02/MF A0O1 
Dep. NTIS, PC A02/MF AOl 
Dep. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AOl 
. NTIS, PC A02/MF A0O1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A03/MF AO1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AOl1 
. NTIS, PC A02/MF AOl 


p. NTIS, PC A02/MF AOl 
_ NTIS, PC A02/MF AO! 

Dep. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AOI 

Dep. NTIS, PC A02/MF AO! 

See COO-2383-0044 

See COO-2383-0044 

See AD-A-043023 

Dep. NTIS, PC A03/MF AO1 

See PB-268603 

Dep. NTIS, PC A03/MF AOI 

AT 

Dep. NTIS, PC A03/MF AOI 

See N-77-26059 

See N-77-25710 

See N-77-25711 


See N-77-26060 
See N-77-25709 


Dep. NTIS, PC A02/MF AOl1 


Dep. NTIS, PC A02/MF AOl 
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Liquid Metal Fast Breeder Reactor applied 
technology is available to domestic re- 
questers within the United States from the 
Technical Information Center, P.O. Box 62, 
Oak Ridge, Tennessee 37830. 

Information regarding subscription purchase will 
be sent on request. 

Foreign requesters should address inquiries to 
the above address. 


DOE reports so designated are maintained in 
the organizations listed on the inside front 
cover. 


Inquiries regarding the availability of blueline 
prints of DOE engineering drawings which 
were formerly available for sale by NTIS 
should be addressed to Technical Information 
Center, P.O. Box 62, Oak Ridge, Tennessee 
37830. 


Available from DOE Grand Junction Office, 
P. O. Box 2567, Grand Junction, Colorado 
81501. 


For sale by the Superintendent of Documents, 
Government Printing Office, Washington, 
D.C. 20402. 


Available only to requesters within the United 
States from the Liquid Metal Engineering 
Center, P.O. Box 1449, Canoga Park, California 
91304. 


For sale by the National Technical Information 
Service (NTIS), U. S. Department of Com- 
merce, Springfield, Virginia 22161. Price given 
is the domestic price for paper copy; foreign 
purchasers add $2.50 per report copy. Some 
recent NTIS availability statements will in- 
clude pricing codes as opposed to prices. 
These codes are related to actual prices in the 
table below. 


Available only to requesters within the United 
States from the Reactor Standards Office, Oak 
Ridge National Laboratory, P.O. Box X, Oak 
Ridge, Tennessee 37830. 


TIC Available from the Technical Information Cen- 
ter, P.O. Box 62, Oak Ridge, Tennessee 
37830. 
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